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INSTRUCTIONS  TO  ABSTRACTORS, 


GIVING    THE 


NOMENCLATURE    AND    SYSTEM    OF    NOTATION 

ADOPTED  IN  THE  ABSTRACTS. 


The  object  of  the  abstracts  of  chemical  papers  published  elsewhere 
than  in  the  Transactions  of  the  Society  is  to  furnish  the  Fellows  with 
a  concise  account  of  the  progress  of  chemical  science  from  month  to 
month.  It  must  be  understood  that  as  the  abstracts  are  prepared 
for  the  information  of  the  Fellows  in  general,  they  cannot  possibly  be 
made  so  full  or  so  detailed  as  to  obviate  on  the  part  of  those  who  are 
engaged  on  special  investigations  the  necessity  of  consulting  the 
original  memoirs. 

1.  Titles  of  papers  must  be  given  literally. 

2.  Before  beginning  to  write  the  abstract,  the  whole  of  the  original 
paper  must  be  read,  in  order  that  a  judgment  may  be  formed  of  its 
importance  and  of  the  scale  on  which  the  abstract  should  be  made. 

3.  In  the  case  of  papers  dealing  with  subjects  not  strictly  chemical, 
the  abstract  should  refer  only  to  matters  of  chemical  interest  in  the 
original. 

4.  The  abstract  should  consist  mainly  of  the  expression,  in  the 
abstractor's  own  words,  of  the  substance  of  the  paper. 

5.  The  abstract  should  be  made  as  short  as  is  consistent  with  a 
clear  and  accurate  statement  of  the  author's  results. 

6.  A  concise  statement  showing  the  general  trend  of  the  investigation 
should  be  given  at  the  commencement  of  those  abstracts  where  the 
nature  of  the  original  permits  of  it. 

7.  If  an  abstract  of  a  paper  on  the  same  subject,  either  by  the 
author  of  the  paper  abstracted,  or  by  some  other  author,  has  already 
appeared,  note  should,  as  a  rule,  be  made  of  this  fact. 

8.  Matter  which  has  appeared  once  in  the  Abstracts  is  not  to  be 
abstracted  again,  a  reference  being  given  to  the  volume  in  which  the 
abstract  may  be  found. 

9.  As  a  rule,  details  of  methods  of  preparation  or  analysis,  or 
generally  speaking  of  work,  are  to  be  omitted,  unless  such  details  are 
essential  to  the  under-standing  of  the  results,  or  have  some  inde- 
pendent value.  Further,  comparatively  unimportant  compounds,  such 
as  the  inorganic  salts  of  organic  bases  or  acids,  should  be  mentioned 
quite  shortly.  On  the  other  hand,  data  such  as  melting  and  boiling 
points,  sp.  gr.,  specific  rotation,  ifcc.,  must  be  given  in  every  case  unless 
recorded  in  earlier  papers. 


Nomenclature. 

10.  Employ  names  such  as  sodium  chloride,  potassium  sulphate  for 
inorganic  compounds,  and  use  the  terminals  otis  and  ic  only  in  dis- 
tinguishing compounds  of  different  orders  derived  from  the  same 
elementary  radicle  ;  such,  for  instance,  as  mercurous  and  mercuric 
chlorides,  sulphurous  and  sulphuric  acids. 

11.  Term  compounds  of  metallic  radicles  with  the  OH-group 
hydroxides  and  not  hydrates,  the  name  hydrate  being  reserved  for  com- 
pounds supposed  to  contain  water  of  combination  or  crystallisation. 

12.  Term  salts  containing  an  amount  of  metal  equivalent  to  the 
displaceable  hydrogen  of  the  acid,  normal  and  not  neutral  salts,  and 
assign  names  such  as  sodium  hydrogen  sulphate,  disodium  hydrogen 
phosphate,  (fee.,  to  the  acid  salts.  Basic  salts  as  a  rule  are  best  desig 
nated  merely  by  their  furmulce. 

13.  Names  in  common  use  for  oxides  should  be  employed,  for 
example  :  NO,  nitric  oxide  ;  CO.,,  carbon  dioxide  ;  P4O10,  phosphoric 
oxide  ;  As40,j,  arsenious  oxide  ;  Fe203,  ferric  oxide. 

14.  In  open  chain  compounds,  Greek  letters  must  be  used  to  indicate 
the  position  of  a  substituent,  the  letter  a  being  assigned  to  the  first 
carbon  atom  in  the  formula,  except  in  the  case  of  ON  and  CO.,H, 
for  example,  CH3-CH.,-CH2-CH2l  a-iodobutane,  CH3-CH2-CH/C.N 
o-cyanopropane. 

15.  Isomeric  open  chain  compounds  are  most  conveniently  repre- 
sented as  substitution  derivatives  of  the  longest  carbon  chain  in  the 
formula ;  for  example, 

CH  .^>CH-CH<^3  or  CH3-CH.(-CHMe-CHMe-CH3 

should  be  termed  /3y-diuiethylpeiitane,  not  methylethyltsopropyl- 
raethane,  and  cllS^CH"  CH^CO.!h  or  CHs'CHMe'CHMe'COsH 
should  be  termed  a/J-dimethylbutyric  acid,  not  a/J/3-trimethylpropionic, 
or  a-methyh'sovaleric,  or  methyl/.wpropylacetic  acid. 

16.  Use  names  such  as  methane,  ethane,  &0.,  for  the  normal 
paraffins  or  hydrocarbons  of  the  0„H-.ii  +  j  series  of  the  form 
( IHj'fCHJj'CHj,  Ac.  Term  the  hydrocarbons  C.,1 1 ,  and  ('.,11.,  ethylene 
and  acetylene  respectively  (not  ethene  and  ethine).  Homologies  of 
the  ethylene  series  are  to  be  indicated  by  the  suffix  -ene,  and  those  of 
the  acetylene  series,  wherever   possible,  by  -inene.     Adopt  the  name 

allene  lor    the  hydrocarbon  ( 'I  \.,'A  ''A  '1 1.,. 

17.  Distinguish  all  hydroxy]  derivatives  of  hydrocarbons  by  names 
ending  in  ol.  Alcohols  should  be  spoken  of  as  mono  ,  di-,  tri  ,  or 
n  bydrio,  according  to  the  number  of  <>ll  groups,     Compounds  which 

are  not  alcohols,  but  for  which  names  ending  ill  ol  have  been  used, 
•ire  In    lie   represented    by    names  ending   in    oh,    if   a    systematic    name 

ci ot !»'  given,  thus  anixole  not'  anisol,  mdnle  net  indol,     Compounds 

u.l,    .i       MeONa,     EtONa,    ifeo.,    should    be    termed    sodium    inelhoxide, 

sodium  ei  boxide,  ifcc. 

18.  The    radicles    indicated    in    the    name    ol    a    compound    ale    to    be 


given  in    the   order  fluoro-,    chloro-,   broino-,    iodo-,   nitro-,  nitroso-, 
amino-,  imino-,  cyano-,  thiocyano-,  hydroxy-,  keto-. 

19.  Compounds  analogous  to  the  acids  of  the  lactic  series  containing 
the  OH-group  should  be  termed  Ayrfroey-derivatives,  and  not  oxy-deriva- 
tives  ;  for  example,  hydroxyacecic  and  not  oxyacetic  acid.  Compounds 
containing  the  analogous  groups  OEt,  OPh,  OAc,  &c,  should  in  like 
manner  be  termed  ethoxy-,  phenoxy-,  acetoxy-  derivatives.  Thus 
a-ethoxypropiouic  acid,  0Et-C'HMe-C0oH,  instead  of  ethyl-lactic  acid; 
3:4-diethoxyhenzoic  acid,  (OEt)2C6H3'CO.,H,  instead  of  diethylproto- 
catechuicacid  ;  and  a-acetoxypropionie  acid,  OAc'CHMe'CCH,  instead 
of  acetyl-laetic  acid.  Terms  such  as  diethylprotocatechuic  acid  should 
be  understood  to  mean  a  compound  formed  by  the  displacement  of 
hydrogen  atoms  in  the  hydrocarbon  radicle  of  protocatechuic  acid  by 
ethyl,  thus,  C6HEt.:(OH)2-C02H,  and  not  C6H3(OEt).,-C02H,  just  as 
dibromoprotocatechuic  acid  is  understood  to  be  the  name  of  a  compound 
of  the  formula  C6HBr2(OH)2-CO.,H. 

20.  The  term  ether  should  be  restricted  to  the  oxides  of  hydro- 
carbon radicles  and  their  derivatives,  and  the  esters  (so-c:<lled  com- 
pound ethers  or  ethereal  salts)  should  be  represented  by  names  similar 
to  those  given  to  metallic  salts. 

21.  When  a  substituent  is  one  of  the  groups  XH.„  NHR,  NK.,,  XH  or 
NR,  its  name  should  end  in  ino  ;  for  example.  /3-aminopropionic  acid, 
NH2-CH2-CH2-CO,H,  /J-anilino-acrylic  acid,  NHPh-CH:CH-C02H, 
a-iminoproj'ionic  acid,  NHX'Me'COoH. 

22.  Compounds  of  the  radicle  S03H  should,  whenever  possible,  be 
termed  sulphonic  acids,  or  failing  this,  sulpho-compounds  ;  for  example, 
benzenesulphonic  acid,  sulphobenzoic  acid. 

23.  Basic  substances  should  invariably  be  indicated  by  names 
ending  in  ine,  as  aniline  instead  of  anilin,  the  termination  in  being 
restricted  to  certain  neutral  compounds,  viz.,  glycerides,  glucosides, 
bitter  principles,  and  proteins,  such  as  palmitin,  amygdalin,  albumin. 
The  compounds  of  basic  substances  with  hydrogen  chloride,  bromide 
or  iodide  should  always  receive  names  ending  in  ide  and  not  ate,  as 
morphine  hydrochloride  and  not  morphine  hydrochlorate. 

24.  The  Collective  Index,  3rd  decade  (1893-1902)  should  be  adopted 
as  the  standard  of  reference  on  questions  of  nomenclature  not  provided 
for  in  the  preceding  sections. 

Notation. 

25.  In  empirical  formula?  the  elements  are  to  be  given  in  the 
order  C,  H,  O,  N,  CI,  Br,  I,  F,  S,  P,  and  the  remainder  alphabetically. 

26.  Equations  should  be  omitted  unless  essential  to  the  under- 
standing of  the  results  ;  as  a  rule,  they  should  not  be  written  on  a 
separate  line,  but  should  "  run  on  "  with  the  text. 

27.  To  economise  space,  it  is  desirable  : 

(a)  That  dots  should  be  used  instead  of  dashes  in  connecting 
contiguous  symbols  or  radicles,  whenever  this  does 
not  interfere  with  the  clearness  of  the  formula. 


(b)  That    formulae    should    be    shortened    by    the    judicious 

employment  of  the  symbols  Me  for  C'H3,  Et  for 
C.,H5,  Pr°  for  CH0-CH,-CH„  Pr*3  for  CH(CH8)2,  Ph 
fo"r  C6H5,  Py  for  CSH4N,  Ac' for  CG-CH3,  and  Bz  for 
COC6H6. 

(c)  That  tormulaa    should  be  written  in   one    line   whenever 

tliis  can  be  done  without  obscuring  their  meaning. 
28.   In  representing   the  constitution    of    benzene  derivatives,   the 
relative  positions  of  the  radicles  in  the  symbol  of  benzene  should  be 
indicated  by  numerals,  instead  of  by  means  of  the  hexagon  formula. 

(a)  The  abbreviations  o-,  m-,  and  p-,  should  be  used  in  pla<  e 

of  1  :  2-  or  ortho-,  1  :  3-  or  meta-,  and  1  :  4-  or  para. 

(b)  In  numbering  positions  in  the  case  of  substitution  deriva- 

tives of  phenol,  aniline,  benzonitrile,  benzoic  acid, 
benzenesulphonic  acid,  benzaldehyde,  and  toluene, 
the  characteristic  radicle  of  each  of  these  parent 
substances  is  to  be  regarded  as  in  position  1  (compare 
Collective  Index). 

(c)  Names  of    substitution   derivatives   should    be  given  in 

such  a  way  that  the  position  of  the  substituent  is 
indicated    by  a  numeral  prefixed  ;   for  example  : — 

S08B 


Bi 


\Br  is  2  : 5-dibromobenzenesulphonic  acid; 


Me 


SDH         jBr 


,N11._,  is  3-bromo-o-toluidine-5  sulphonio  acid. 


29.  In  representing  the  constitution  of  derivatives  of  other  "closed 
chain"  hydrocarbons,  graphic  formula;  should  not  be  employed,  but 
the  system  of  numbering  positions  indicated  in  Richter's  Lexikon  der 
Koldenstiiff-Verbiudungen  (2nd  edition,  1899,  pp.  16—26)  should  be 
used,  of  which  the  following  schemes  may  be  regarded  as  typical  : — 
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Manuscript. 

30.  In  view  of  the  difficulty  of  dealing  with  MSS.  of  widely  varying 
sizes,  abstracts  cannot  be  accepted  unless  written  on  quarto  paper 
(10  x  8  in.). 

31.  Not  more  than  one  abstract  must  appear  on  a  sheet. 

32.  When  an  abstract  exceeds  a  sheet  in  length,  the  sheets  must  be 
fastened  together  by  means  of  gum  at  the  top  left-hand  corner. 

33.  The  name  of  the  abstractor  must  be  written  diagonally  at  the 
top  left-hand  corner  of  the  first  sheet  of  the  abstract. 

Proofs. 

34.  Abstractors  are  expected  to  read  and  correct  proofs  carefully, 
and  to  check  all  formulae  and  figures  against  MSS. 

35.  All  proofs,  however  small,  must  be  returned  to  the  Sub-Editor 
not  later  than  24  hours  after  receipt  from  the  printers. 


%*  The  Editor's   decision,   in  all    matters   connected   with  the 
Abstracts,  must  be  considered  final. 

*  This  numbering,  proposed  originally  by  E.  Fischer,  is  adopted  in  the  text  of  the 
Lexikon. 
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PART   II. 


General  and  Physical   Chemistry. 

General  Relationship  between  Volume  Contraction  and  the 
Three  Usual  Forms  of  the  Refraction  Formula  in  the  Case  of 
Mixtures  of  Liquids.  V.  F.  Hess  (Arm.  Physik,  1908,  [iv],  27, 
589  —625). — When  a  volume  vx  of  a  liquid  of  density  D1  is  mixed 
with  a  volume  «.,  of  a  liquid  of  density  D2,  the  contraction,  c,  is  given 
by  the  formula  c  =  (D  -  Dv)jD,  where  B„  =  (wjZ),  +  v.-,Di)l(vl  +  v.2)  is  the 
density  which  the  mixture  would  have  if  no  contraction  took  place, 
and  D  is  the  observed  density.  It  is  now  shown,  from  the  available 
experimental  data,  that  the  relation  holds  : 

(R  -  Rv)/R  =  q.{D  -  Dv)/D  =  qc, 
where  Rv  denotes  the  refraction  which  the  mixture  would  have  if  no 
contraction  took  place  on  mixing,  R  is  the  actual  refractive  power  of 
the  mixture,  and  q  is  a  constant  for  any  one  binary  mixture.  The  rela- 
tion holds  when  the  refraction  is  expressed  in  any  of  the  three  usual 
forms:  n--\  (Newton),  »-l  (Beer,  Gladstone),  or  (n2  -  l)/(n2  f  2) 
(Lorenz  and  Lorentz). 

From  this  relationship,  the  refraction  or  the  refractive  index  of 
mixtures  of  the  components  in  any  proportion  can  be  calculated  when 
the  composition  of  the  mixture,  the  refractive  indices  of  the  pure 
components,  as  well  as  q  and  c,  are  known,  and,  similarly,  the 
composition  of  a  mixture  can  be  calculated  when  all  the  other  factors 
are  known. 
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The  relationship  holds,  also,  almost  independently  of  the  tempera- 
ture and  of  the  wave-length  of  light  used  in  measuring  the  refractive 
indices.  G.  S. 

The  So-called  Asymmetry  Product.  Emil  Bose  (Physikal. 
Zeitsch.,  1908,  9,  860 — 863). — A  theoretical  discussion  of  the  signifi- 
cance of  the  asymmetry  product  as  determining  the  optical  rotatory 
power.  The  fact  that  Guye's  theory,  according  to  which  the  masses 
of  the  groups  attached  to  the  asymmetric  carbon  atom  are  the  deter- 
mining group  factors,  is  inconsistent  with  experimental  observations, 
does  not  preclude  the  possibility  that  the  optical  rotatory  power  may 
be  determined  by  an  asymmetric  product.  The  fact  that  the  rotatory 
power  varies  with  the  temperature  and  with  the  wave  length  indicates 
that  these  factors  must  be  taken  into  account  in  any  satisfactory 
explanation  of  the  observed  facts.  Each  atom  or  group  will  be 
characterised  by  a  specific  variation  of  the  determining  factor  with  the 
temperature  and  the  wave-length  of  the  light,  and  a  possible  method 
of  ascertaining  the  values  of  the  group  factors  from  experimental 
observations  is  outlined.  H.  M.  D. 

Spectroscopic  Experiments  with  Small  Quantities  of 
Liquids.  Julius  Donau  {MonaUh.,  1908,  29,  959 — 963). — Data  are 
recorded  which  show  that  measurements  of  the  wave-lengths  of  the 
bands  of  the  absorption  spectra  of  solutions  can  be  made  with 
very  small  quantities  of  liquid  contained  in  capillary  tubes.  Aqueous 
solutions  of  potassium  permanganate,  neodymium  and  praseodymium 
nitrate,  and  erbium  chloride  were  examined.  The  arrangement 
described  is  suitable  for  the  detection  of  very  small  quantities  of  these 
substances.  H.  M.  D. 

Production  of  Line  Spectra.  Eugen  Goldstein  [Ann.  Phyaik, 
1908,  [iv],  27,  773 — 796). — A  method  for  the  production  of  well- 
developed  line  spectra  of  certain  metals  and  of  all  chemically  reactive 
non-met :i Is  is  described.  Finely-powdered  salts  are  introduced  into  a 
i\  hndrical  discharge  tube  until  the  anode  at  the  lower  end  of  the  tube 
is  completely  covered,  and  the  electrodes  connected  with  an  induction 
coil.  Under  these  circumstances,  the  discharge  does  not  take  place 
along  the  shortest  path,  but  between  the  column  of  salt  and  the  walls 
of  the  discharge  tube  ;  an  emission  spectrum  is  thereby  obtained  which 
can  be  maintained  in  inauy  cases  for  several  hours. 

The  spectra  of  the  alkali  motals,  which  are  obtained  by  introducing 
alkali  bolides  into  the  discharge  tube,  are  remarkably  well-developed. 
W  hereas,  for  instance,  the  Bunsenflame<spectrum  only  shows  the  double 
red  and  violet  lines  of  potassium,  it  is  possible  to  recognise  seventeen 
Other  lines  in  the  spectrum  produced  in  the  above  way. 

By  placing  suitable  condensers  in  parallel  with  the  discharge  tubes 
containing  the  alkali  metal  halides,  well -developed  spectra  of  the 
halogens  are  obtained.     By  using   calcium    sulphide    or    potassium 

Sulphate,  the  line  Spectrum  of  sulphur    is  produced.       In  a  similar  way, 
omission    spectra    of    tellurium,    Belenium,     phosphorus,    arsenic,    and 
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antimony  can  be  obtained  by  introducing  the  sodium  salts  of  the 
corresponding  highest  oxygen  acids  into  the  discharge  tubes. 

The  halogen  salts  of  tlie  alkaline  earth  metals  give  rise,  in  general, 
both  with  and  without  condenser,  to  the  spectra  of  the  halogens.  If, 
however,  the  discharge  tubes  are  made  very  narrow  at  the  anode  end, 
the  spectra  of  the  metals  are  obtained. 

Various  modifications  of  discharge  tubes  are  described,  by  means  of 
which  the  spectra  can  be  most  conveniently  obtained.  H.  M.  D. 

Infra-red  Line  Spectra.  I.  (Normal  Wave-lengths  up  to 
27,000  Angstrom  Units.)  Friedrich  Paschen  (Ann.  Physik, 
19U8,  [iv],  27,  537 — 570). — The  measurements  were  made  with  a 
special  form  of  grating  spectro- bolometer.  The  methods  of  measure- 
ment are  fully  described.  The  main  object  of  the  investigation  was 
to  determine  standard  wave-lengths  in  the  infra-red,  and,  except  for 
the  measurements  with  the  alkali  metals,  the  results  are  accurate  to 
within  one  or  two  Angstrom  units. 

Measurements  have  been  made  in  Geissler  tubes  with  helium,  argon, 
hydrogen,  and  oxygen  ;  with  lithium,  sodium,  and  potassium  in  the 
electric  arc  with  carbon  poles,  and  also  with  mercury.  In  the  case  of 
helium,  new  lines  of  wave-lengths  12,7846,  12,792-8,  18,684-2,  and 
18,694"2  were  discovered,  wbich  belong  to  two  new  series.  Similarly, 
lines  belonging  to  a  new  series  were  discovered  in  the  case  of  hydrogen. 
The  exibteuce  of  this  new  series,  as  well  as  the  series  to  which  the  new 
lines  of  helium  belong,  had  been  foreseen  by  Ritz  from  the  data 
referring  to  series  previously  known.  Satisfactory  results  were 
obtained  for  some  mercury  lines,  and  these  are  particularly  suitable 
as  standards.  The  results  with  the  alkali  metals  are  much  less 
accurate  than  the  others  ;  they  were  determined  in  order  to  test  some 
of  the  formulas  employed  in  calculating  the  wave-lengths  of  the 
different  members  of  a  series.  G.  S. 

Spectral  Analysis  of  the  Glow  Light  in  Different  Gases. 
Frans  Himstedt  and  H.  von  Dechend  (Physikal.  Zeitsch.,  1908,  9, 
852 — 853). — The  authors  have  made  a  spectroscopic  examination  of 
the  luminous  glow  which  accompanies  point  discharge  in  gases  at 
atmospheric  pressure,  and  have  compared  the  spectra  with  those 
obtained  in  the  action  of  radium  on  the  same  gases.  In  the  case  of 
air  and  nitrogen,  the  two  spectra  are  identical,  but  with  hydrogen, 
carbon  monoxide,  and  carbon  dioxide,  considerable  differences  are 
found. 

The  point  discharge  spectra  of  oxygen,  chlorine,  and  nitrogen  are 
similar  to  those  obtained  in  spark  or  Geissler  tube  discharge. 

In  the  immediate  neighbourhood  of  the  discharging  points,  hydrogen 
exhibits  the  secondary  hydrogen  spectrum.  Corresponding  with  the 
radiation  of  negatively-charged  particles  from  the  cathode,  a  second 
region  of  emission  is  found,  which  gives  lines  which  do  not  correspond 
with  any  known  .-pectrum.  The  authors  attribute  this  new  spectrum 
to  the  presence  of  traces  of  impurities  in  tne  hydrogen. 

Hydrogen  chloride  yields  the  stronger  chlorine  lines,  and  some  of 
the    hydrogen   lines    on   a  continuous   background.       Methane  gives 
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hydrogen  lines  and  the  Swan  spectrum  ;  nitric  oxide  and  air,  the  first 
banded  spectrum  of  nitrogen.  Carbon  monoxide  and  dioxide  do  not 
give  the  same  spectrum  ;  the  monoxide  shows  the  Swan  spectrum  and 
the  sharp  bands  found  at  the  red  end  of  the  Geissler  tube  spectrum, 
whilst  the  dioxide  yields  the  sharp  lines  at  the  violet  end  of  this 
spectrum.  H.  M.  D. 


Emission  Spectra  of  Certain  Elements  at  High  Tempera- 
tures. Emanuale  Paterno  and  Arrigo  Mazzucchelli  (Atli  B. 
Accad.  Lincei,  1908,  [v],  17,  ii,  428 — 432). — In  the  spectrum  of 
sulphur  vapour  (compare  Abstr.,  1907,  ii,  451)  no  luminous  bands  or 
discontinuity  is  observable,  but  photographic  reproduction  of  the 
spectrum  indicates  the  presence  of  somewhat  broad,  but  indistinct, 
bands.  The  complete  or  almost  complete  continuity  of  the  emission 
spectrum  of  sulphur  is  doubtless  related  to  the  high  density  of  its 
vapour,  and  it  cannot  be  affirmed  that  distinct  bands  may  not  be 
obtained  under  reduced  pressures. 

In  the  authors'  experiments,  the  heating  of  the  sulphur  was  effected 
in  quartz  test-tubes,  under  which  conditions  certain  other  elements 
were  examined,  with  the  following  results.  Selenium  vapour,  which  is 
yellow  just  above  the  boiling  point,  acquiies  at  higher  temperatures  a 
red  luminosity,  increasing  in  intensity  until,  just  before  the  quartz 
softens,  it  becomes  a  faint  yellow,  dazzling  white  light;  the  spectrum 
exhibits  numerous,  well-defined  bands,  which  shade  off  towards  the 
red  end  of  the  spectrum.  The  yellow  vapour  of  tellurium,  as  the 
temperature  is  raised,  assumes  a  green  appearance,  owing  to  a  blue 
light,  which  increases  in  intensity  and  becomes  dazzling  at  the 
temperature  at  which  quartz  softens ;  the  spectrum  exhibits,  in 
greater  number  than  that  of  selenium,  bands  which  shade  off  more 
towards  the  red,  and  are  not  very  marked  on  the  luminous  background. 
With  phosphorus  and  arsenic,  even  at  the  highest  temperature 
reached,  the  vapours  are  almost  dark,  and  the  feeble  spectra  which 
they  yield  exhibit  no  discontinuity  or  bands  ;  the  same  is  the  case  with 
mercury  vapour.  The  emission  spectrum  of  antimony  at  1400°  is 
almost  continuous,  but  exhibits  several  bands. 

In  no  case  was  a  line  spectrum  observed,  such  a  spectrum  probably 
corresponding  with  a  temperature  higher  than  that  at  which  bands 
appear.  Band  spectra  are  obtained  more  easily  with  elements  of  high 
atomic  weight,  which  also  give  greater  luminosity. 

According  to  Fredenhagen  (Abstr.,  1907,  ii,  146),  discontinuous 
spectra  of  vapours  are  due  to  polymerisation  and  depolymerisation 
occurring  during  changes  of  temporatnre,  whilst  with  an  absolutely 
uniform  temperature  (inly  continuous  spectra  are  obtained.  The 
phenomena  of  variable  dissociation  are  not,  however,  sufficient  to 
determine  discontinuous  radiation, since,  in  the  quartz  tubes  employed 
by  the  authors,  considerable  variations  of  temperature  occur,  whilst 
sulphur,  phosphorus,  and  arsenic,  the  molecules  (if  which  are  polyatomic 
and  liable  to  dissociate,  seem  to  give  spectra  which  aro  either  con- 
tinuous or  give  only  feeble  indications  of  more  luminous  bands, 
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Spectrum  of  Scandium,  and  its  Relation  to  Solar  Spectra. 
A.  Fowler  (Phil.  Trans.,  1908,  209,  A,  47—70  ;  Proc.  Roy.  Soc,  1908, 
81,  A,  335 — 336). — Most  of  the  results  were  obtained  with  a  specimen 
of  pure  scandium  oxide  prepared  by  Sir  William  Crookes.  Only  the 
spectrum  obtained  with  the  electric  arc  was  examined,  but  the  con- 
ditions were  varied  so  as  to  give  in  some  cases  an  approach  to  the 
spark  spectrum,  and  in  others  to  the  flame  spectrum. 

The  arc  spectrum  consists  of  two  distinct  sets  of  lines,  including 
both  strong  and  faint  lines,  which  behave  very  differently  in  solar 
spectra.  One  set  are  feeble  or  missing  from  the  arc-flame  spectrum, 
and  are  strengthened  in  passing  to  the  arc,  the  arc  in  hydrogen,  or  the 
spark.  They  occur  as  relatively  strong  lines  in  the  Fraunhofer  spec- 
trum, are  weakened  in  the  sun-spot,  spectrum,  and  occur  as  high-level 
lines  in  the  chromosphere.  The  other  set  are  relatively  strong  in  the 
arc-flame,  are  feebly  represented  in  the  Fraunhofer  spectrum,  and  do 
not  appear  to  be  present  in  the  spectrum  of  the  chromosphere,  but  the 
stronger  lines  are  prominent  in  sun-spots.  There  is  evidence  that  the 
greater  part  of  the  scandium  absorption  in  the  solar  spectrum  origin- 
ates at  a  higher  level  than  that  at  which  the  greater  part  of  the  iron 
absorption  is  produced. 

The  flirtings  in  the  arc  and  arc-flame  spectra  are  absent  when  the 
arc  is  passed  in  hydrogen,  and  are  probably  due  to  scandium  oxide. 

G.  S. 

Absorption  Spectra  of  Some  Compounds  of  Pyridine.  John 
E.  Purvis  (Proc.  Camb.  Phil.  Soc,  1908,  14,  568—577.  Compare 
Abstr.,  1908,  ii,  745  ;  Baker  and  Baly,  Trans.,  1907,  91,  1122).— The 
absorption  curves  of  2  :  3  :  5-trichloro-  and  3  :  4  :  5-tricb.loro-pyridine 
are  very  similar  in  form,  but  the  absorption  band  of  the  former  com- 
pound is  nearer  the  red  end  of  the  spectrum  than  that  of  the 
isomeride,  and  is  of  greater  persistency.  The  positions  of  the  bands 
expressed  in  oscillation  frequencies  are  3580  for  the  2:3:  5-compound 
and  3650  for  the  3:4:  5-isomeride. 

•  Tetrachloro-2-aminopyridine,  tetiachloro-4-aminopyridine,  and  penta- 
chloropyridine  give  similar  absorption  curves,  but  the  absorption  band 
of  the  first  compound  is  displaced  more,  and  that  of  its  isomeride  less, 
towards  the  red  end  of  the  spectrum  than  that  of  pentachloro- 
pyridine ;  the  positions  of  the  bands  expressed  in  oscillation  fre- 
quencies, are  :  tetrachloro-2-aniinop)ridine,  3050;  tetrachloro-4-amino- 
pyridine,  3550,  and  pentachloropyridine,  3400.  The  persistency  of  the 
band  of  pentachloropyridine  is  greater  than  that  of  the  2-amino-com- 
pound,  and  considerably  greater  than  that  of  the  4-amino-com  pound  ; 
in  fact,  the  band  of  the  latter  compound  has  almost  disappeared. 

The  absorption  curves  indicate  that  the  relative  positions  and 
persistencies  of  the  bands  are  influenced  by  the  nature  and  spacial 
positions  of  the  atoms  or  groups  introduced  into  the  nucleus. 

W.  H.  G. 

Luminescence  Phenomena  of  Blue  Fluorspar.  Edgar  Meyer 
(Ber.  deut.  physikal.  Ges.,  1908,  6,  643—657  ;  Physikal.  Zeitsch.,  1908,- 
9,  810 — 816). — Experiments  are  described  the  object  of  which  was  to 
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determine  the  nature  of  the  luminescence  phenomena  exhibited  by 
certain  blue  fluorspars  after  exposure  to  light.  During  the  decay  of 
the  thermo-luminescence,  and  for  a  considerable  time  after  the  dis- 
appearance of  the  visible  effect,  the  emission  of  ultra-violet  photo- 
chemically  active  rays  can  be  detected.  The  intensity  of  this  radi- 
ation diminishes  gradually,  but  in  the  case  of  fluorspar  from  Wolsen- 
dorf,  in  Bavaria,  the  ultra-violet  radiation  could  still  be  detected  by 
the  photographic  action  after  the  substance  had  been  kept  in  the  dark 
for  one  hundred  and  fifty  days. 

If  the  fluorspars  are  heated  at  230 — 260°,  the  luminescent  properties 
are  not  developed  by  exposure  to  diffused  daylight  or  to  an  arc  light ; 
on  the  other  hand,  they  respond  to  the  light  from  electric  sparks  or  a 
mercury  lamp  even  when  heated  to  a  bright  red  heat. 

The  experiments  also  show  that  the  intensity  of  the  luminescent 
radiation  increases  with  the  length  of  the  period  of  exposure  to  the 
primary  radiation  when  this  period  is  small.  Above  a  certain  limit, 
the  period  of  exposure  has,  however,  no  influence  on  the  emitted 
radiation.  There  appears  to  be  no  connexion  between  the  effect 
examined  by  the  author  and  the  photo-electric  activity.       H.  M.  D. 

Actinic  Electrolysis.  Carl  George  Schluederberg  (J.  Physical 
Chem.,  1908,  12,  574 — 631). — A  number  of  chemical  changes  have 
been  investigated  from  the  point  of  view  of  Grotthuss'  theory  of 
photochemical  action. 

The  rate  of  dissolution  of  copper  in  ferric  sulphate  solution  is  not 
alteied  by  light,  but,  as  the  action  is  practically  instantaneous  at  the 
surface  of  the  copper  and  its  velocity  is  entirely  governed  by  the  rate 
of  stirring,  it  may  be  of  a  photochemical  nature. 

Nascent  chlorine  produced  by  electrolysis  is  without  action  on  acetic 
acid,  and  does  not  resemble  chlorine  under  the  influence  of  sunlight. 
Similarly,  in  its  substituting  action  on  aromatic  hydrocarbons,  naseent 
chlorine  resembles  chlorine  in  presence  of  a  halogen  carrier  rather 
than  chlorine  in  sunlight,  since  the  latter  gives  additive  products 
(compare,  however,  Cohen,  Dawson,  and  Crosland,  Trans.,  1905,  87, 
1034).  When  electrolytic  chlorine  acts  on  toluene  without  a  halogen 
carrier,  the  proportion  substituted  in  the  nucleus  and  in  the  side-chain 
depends  on  current  density  and  temperature,  but  not  on  light.  In 
presence  of  dilute  acids  or  alkalis,  electrolytic  chlorine  also  gives 
additive  products  with  toluene.  These  facts  are  held  to  disprove 
Lothar  Meyer's  additive  compound  theory  of  the  action  of  halogen 
carriers,  particularly  as  lead  tetrachloride  or  ferric  chloride  alone  is 
found  to  chlorinate  benzene  under  suitable  conditions. 

The  development  of  a  blue  colour  by  ferrocyamde  paper  in  light 
can  be  simulated  electrolytically.  Sulphur  obtained  by  the  electrolysis 
of  sulphuric  acid  is  partly  insoluble,  and  in  this  resembles  the  sulphur 
precipitated  from  solution  by  the  action  of  light  (compare  Rankin, 
A  I.  t  r.,  1907,  li,  L'ol).  Willi  sulphuric  acid,  using  lead  electrodes,  an 
alternating  current  produces  Luminescence  at  eaoh  electrode.  The 
oxidat  i"ii  ol  quinine  sulphate  by  solid  sodium  peroxide  is  also  attended 
wit h  liiiniie  cence. 

Not  only  can  oxidation  and  reduction  processes  give  rise  to  light, 
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but  the  converse  is  also  true.  It  is  shown  that  photographic 
sensitisers,  such  as  erythrosin,  are  reduced  by  light,  halogen  being  in 
most  cases  liberated.  R.  J.  C. 

Balloon  Observations  of  Atmospheric  Radioactivity. 
Flemming  (Physihil.  Zeitsch.,  1908,  9,  801— 803).— The  observations 
were  made  by  suspending  weighted  copper  wires  from  the  balloon,  the 
wires  being  connected  with  the  two  poles  of  a  small  dry  battery  of 
about  2000  volts.  After  an  exposure  of  one  to  two  hours,  the 
negative  wire  was  wound  up  on  a  wire  gauze  cylinder,  and  introduced 
into  an  Elster  and  Geitel  apparatus  for  measuring  the  ionisation. 
The  observed  activities  vary  very  considerably,  but  show  that  radium 
emanation  is  present  in  the  atmosphere  even  at  a  height  of  3000 
metres  above  the  earth's  surface.  The  highest  indications  were 
obtained  during  a  journey  in  which  the  meteorological  conditions  were 
described  as  "stormy."  H.  M.  D. 

Radioactivity  of  Rocks  and  other  Materials  from  the  Island 
of  Ischia.  Raffaelo  Nasini  and  Mario  G.  Levi  (Atti  R.  Accad. 
Lincei,  1908,  [v],  17,  ii,  432— 434).— The  authors  give  the  radio- 
activities of  a  number  of  specimens  of  pumice,  tufa,  spring  deposits, 
etc.,  from  the  island  of  Ischia.  T.  H.  P. 

Appearance  of  Radioactivity  in  Inactive  Volcanic  Materials 
of  the  Last  Great  Eruption  of  Vesuvius  (April,  1906). 
Raffaelo  Nasini  and  Maeio  G.  Levi  (Atti  R.  Accad.  Lincei,  1908, 
[v],  17,  ii,  435 — 437). — Most  of  the  Vesuvian  materials,  which  in  June, 
1906,  were  found  to  exhibit  no  radioactivity,  that  is,  exhibited  a 
dispersion  of  less  than  1  volt  per  hour  (compare  Abstr.,  1907,  ii,  3), 
are  now  found  to  be  distinctly  radioactive.  The  authors  suggest  that 
their  previous  inactivity  was  due  to  the  fact  that  they  had  only 
recently  passed  from  the  liquid  to  the  solid  condition  (loc.  cit.). 

T.  H.  P. 

Radioactivity  of  Soil.  Fred.  Bordas  (Compl.  rend.,  1908,  147, 
924 — 925). — Glass  containing  manganese  when  buried  in  the  soil  of 
certain  nitrate  districts  in  Chili  develops  a  violet  hue  similar  to  that 
produced  in  it  by  radium.  Although  samples  of  the  soil  examined  in 
Paris  were  not  radioactive,  photographic  tests  made  in  Chili  revealed 
considerable  activity  in  those  districts  in  which  glass  was  acted  on. 
The  author  supposes  that  some  relation  may  exist  between  terre.-tial 
radioactivity  and  the  formation  of  nitrate  deposits.  R.  J.  C. 

Instability  of  Radium  Bromide.  Sir  William  Ramsay 
(Monatsh.,  1908,29,  1013— 1016).— The  radium  salt,  weighing  0-388 
gram,  which  the  author  obtained  from  the  Vienna  Academy  of 
Sciences,  was  examined  by  conveiting  a  small  portion  into  the 
anhydrous  bromide  and  comparing  its  activity  with  that  of  a  small 
quantity  of  pure  anhydrous  radium  chloride.  The  data  indicate  that 
the  0  388  gram  of  material  corresponds  with  0-4547  gram  of  anhydrous 
radium  bromide. 
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The  substance  was  only  partly  soluble  in  water,  and  on  treatment 
with  hydrobromic  acid,  carbon  dioxide  was  evolved.  The  gases 
pumped  off  from  the  aqueous  solution  before  the  hydrobromic  acid 
was  added,  consisted  of  hydrogen  and  oxygen  ;  after  the  addition  of 
the  acid,  large  quantities  of  bromine  were  evolved,  together  with  a 
little  oxygen.  After  some  months,  the  evolution  of  bromine  ceased, 
and  hydrogen  and  oxygen  were  obtained.  When  the  substance  was 
first  dissolved  in  water,  1'312  c.c.  of  gas  were  pumped  off;  this 
consisted  of  O015  c.c.  of  carbon  dioxide,  0-047  c.c.  of  hydrogen, 
1 -125  c.c.  of  oxygen,  and  0-125  c.c.  of  nitrogen  and  helium. 

The  author  records  that  the  sealing  up  of  the  substance  in  a  small 
flask  in  November  caused  blistering  of  the  fingers  in  the  following 
June.  H.  M.  D. 

Radioactivity  of  Potassium,  with  Special  Reference  to 
Solutions  of  its  Salts.  Norman  Campbell  (Proc.  Camb.  Phil.  Soc, 
1908,  14,  557—567.  Compare  Abstr.,  1907,  ii,  597).— The  results 
recorded  previously  (Campbell  and  Wood,  Abstr.,  1907,  ii,  217)  have 
been  confirmed.  All  attempts  to  observe  or  to  produce  any  difference 
in  the  activity  of  different  samples  of  the  same  potassium  salt  in  the 
same  physical  state  were  unsuccessful.  The  activity  of  a  potassium 
salt  is  unchanged  on  heating,  and  attempts  to  separate  an  active 
component  by  electrolysis,  recrystallisation,  and  precipitation  were 
unsuccessful. 

The  activity  of  a  thick  layer  of  a  potassium  salt  is  not  strictly 
proportional  to  the  potassium  content,  possibly  because  in  different 
compounds  the  ratio  of  the  density  of  the  substance  to  the  absorption 
coefficient  of  the  rays  emitted  by  it  differs.  In  the  case  of  solutions, 
the  variations  in  the  value  of  this  ratio  are  large  and  irregular.  The 
ratio  is  not  necessarily  proportional  to  the  density  or  concentration 
of  the  solution. 

In  conclusion,  it  is  stated  that  the  method  employed  by 
McLennan  and  Kennedy  (Abstr.,  1908,  ii,  750)  for  measuring  the 
activity  of  a  salt  gives  untrustworthy  results.  W.  H.  G. 

Sodium  Emanation.  G.  Costanzo  (Ber.  deut.  physikal.  Ges., 
1908,  6,  854— 857).— It  has  been  stated  by  Phillips  (Xature,  1908, 
78,  79)  that  metallic  sodium  gives  off  an  emanation  and  accelerates 
the  discharge  of  a  negatively-electrified  electroscope.  The  author 
finds  that  the  rate  of  discharge  in  an  atmosphere  of  dry  nitrogen  is 
not  influenced  by  the  presence  of  sodium.  In  a  second  series  of 
experiments,  in  which  dry  air  was  passed  over  sodium  into  the  chamber 
of  the  electroscope,  the  same  rate  of  discharge  was  found  for  both 
po  [tive  .-ukI  negative  electricity  as  in  blank  experiments  in  which  the 
sodium  was  omitted  from  the  apparatus.  H.  M.  D. 

So-called    Metallic    Radiation.      Sim    Saelans    (Ann.     Phyeik, 

1908,   [iv],   27,    903     904).— It    is    pointed   out   that   the  author's 

rvationa   relating    to    the    photographic    activity    of    motttls    and 

hydrogen  peroxide  (  Lbstr.,  1908,  ii,  7S'.l)  are  in  satisfactory  agreement 

with  the  i  btsined  by  o.  and  a.   Dony-H^nault  (Abstr.,  1908, 
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ii,  647)  in  an  investigation  of  the  supposed  radioactivity  of  hydrogen 
peroxide.  By  combining  the  two  series  of  observations,  the  possibility 
that  the  photographic  action  is  due  to  an  emission  of  rays  or  an 
emanation  is  completely  precluded.  H.  M.  D. 

Influence  of  Temperature  on  the  Transformation  of  Radio- 
active Substances.  Heinrich  W.  Schmidt  and  Paul  Ceemak  (Ber., 
deut.  physikal.  Ges.,  1908,  6,  675—687  ;  Physikal.  Zeitsch.,  1908,  9, 
816 — 821). — Reference  is  made  to  the  apparently  contradictory 
results  obtained  by  different  observers  of  the  influence  of  temperature 
on  the  properties  of  radioactive  substances.  The  changes  which 
would  result  if  a  rise  of  temperature  exerted  an  influence  on  the 
intensity  of  the  radiation,  on  the  rate  of  decay  of  the  radioactive 
substance,  or  on  both  these  factors  are  considered. 

Experiments  are  described  in  which  a  small  quantity  of  radium 
bromide  was  heated  electrically  in  a  quartz  tube,  the  B-  and  y -radiation 
being  measured  separately  before,  during,  and  after  heating.  When 
the  temperature  was  raised  to  1000 — 1400°,  the  intensity  of  the 
/3-radiation  diminished  considerably  ;  on  cooling,  a  further  diminution 
took  place,  but  after  some  hours  the  normal  value  was  again  attained. 
No  variation  of  the  intensity  of  the  y-radiation  with  the  temperature 
could  be  detected.  When  the  same  sample  of  radium  bromide  was 
enclosed  in  a  second  quartz  tube  and  the  experiment  repeated,  the 
/3-radiation  was  found  to  remain  constant.  After  repeated  heating 
and  cooling,  evidence  of  variation  was  obtained,  and  the  authors 
conclude  that  the  observations  indicate  that  quartz  undergoes  a  change 
of  structure  under  certain  conditions  and  that  in  the  transformed 
condition  it  is  permeable  to  the  volatile  active  substances. 

It  is  pointed  out  that  similar  observations  have  already  been 
recorded  by  Engler  (Abstr.,  1908,  ii,  650).  The  conclusion  is  drawn 
that  the  radiation  and  the  rate  of  transformation  of  the  disintegration 
products  of  radium  as  far  as  radium  C  are  independent  of  the 
temperature  up  to  1500°.  H.  M.  D. 

Chemically  Active  Electrical  Radiation.  A.  Remele  (Ber., 
deut.  physikal.  Ges.,  1908,  6,  804 — 807) — The  author  has  observed  that 
a  silver  bromide  plate  is  darkened  slowly  on  exposure  to  boron  nitride. 
The  photo-chemical  action  takes  place  much  more  rapidly  if  the 
nitride  is  heated  in  a  Bunsen  flame.  The  active  rays  pass  through 
paper,  leather,  and  caoutchouc,  but  not  through  metals  ;  they  do  not 
give  rise  to  ionisation  effects.  Magnesium  and  lithium  nitride  have 
also  been  found  to  exert  photochemical  action  at  the  ordinary 
temperature,  and  uranium  nitride  is  much  more  active  than  other 
uranium  salts  or  minerals.  H.  M.  D. 

Reaction  Radiation.  H.  W.  Woudstka  (Chem.  Weekblad,  190S, 
5,  835 — 836). — When  a  photographic  plate  covered  with  an 
aluminium  stencil  V  was  exposed  for  five  minutes  close  to  a  vessel 
containing  10%  calcium  chloride  into  which  10%  sulphuric  acid  was 
allowed  to  flow,  the  letter  could  be  distinctly  seen  on  developing  the 
plate.  Neither  calcium  chloride  nor  sulphuric  acid  alone  prodiuvd 
any  result.      With  ferric  chloride  and  potassium  hydroxide,  and  with 
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stannous  chloride  and  mercuric  chloride  or  mercurous  chloride 
respectively,  the  letter  appeared  light  on  a  dark  ground.  Mercuric 
chloride  and  ferric  chloride  alone  produce  the  same  effect  (compare  Kof 
and  Haehn,  Abstr.,  1907,  ii,  732). 

Willem  P.  Jorissen  {Chem.  Weehblad,  1908,  5,  836— 839.— A 
summary  of  other  work  on  the  foregoing  subject.  A.  J.  W. 

Use  of  the  Electroscope  in  Measuring  Activity.  J.  Olie,  jun. 
(Ghem.  Weekblad,  1908,  5,  823 — 828.  Compare  Jorissen  and  Ringer, 
Abstr.,  1907,  ii,  422). — The  sources  of  error  incidental  to  the 
electroscopic  method  of  measuring  activity  have  been  investigated, 
uranium  oxide  being  employed.  Neither  the  presence  of  moisture  nor 
the  position  of  the  substance  on  the  condenser  plate  influences  the 
time  of  discharge,  but  an  uneven  distribution  of  the  active  substance 
prolongs  the  time.  The  distance  between  the  condenser  plates  for 
distances  between  3  and  5  cms.  has  no  effect.  The  total  quantity  of 
active  substance  present  is  only  of  importance  when  the  layer  is  very 
thin,  the  discharging  action  with  thick  layers  taking  place  at  the 
surface.  Diminution  in  the  surface  area  of  the  active  substance  con- 
siderably prolongs  the  time  of  discharge,  which  depends,  not  ooly  on 
the  quantity  of  material  present,  but  also  on  its  surface  area. 

Willem  P.  Jorissen  (Chem.  Weehblad,  1908,  5,  828—830.  Compare 
Rutherford  and  Grier,  Abstr.,  1902,  ii,  637  ;  Jorissen  and  Ringer, 
Abstr.,  1907,  ii,  731  j  Cameron  and  Ramsay,  Trans.,  1907,  1266  and 
1593;  Curie  and  Gleditsch,  Abstr.,  1908,  ii,  793). — A  comment  on 
Olie's  paper,  and  a  summary  of  similar  work.  A.  J.  W. 

Electromotive  Force  of  the  Hydrogen-Oxygen  Cell.  J.  N. 
Bronsted  (Zeitsch.  physikal.  Chem.,  1908,65,  84 — 92). — From  observa- 
tions on  the  dissociation  of  water  vapour  at  high  temperatures,  Nernst 
(Abstr.,  1906,  ii,  17;  has  obtained  the  value  1-232  volts  at  17°  for 
the  E.M.F.  of  the  hydrogen-oxygen  cell,  and  this  result  has  been  con- 
firmed by  Lewis  (Abstr.,  1906,  ii,  262)  by  measurements  of  E.M.F. 
and  thermal  dissociation  of  silver  oxide.  The  author  has  re-deter- 
mined the  E  M.F.  of  the  cell  in  question  indirectly  by  a  method 
somewhat  similar  to  that  of  Lewis,  mercuric  oxide  being  used  instead 
of  silver  oxide. 

The  E.M.F.  of  the  cell 

hydrogen  |  sodium  hydroxide  |  mercuric  oxide  |  mercury 
was  determined  at  different  temperatures  with  different  concen- 
trations of  alkali.  From  the  temperature-coefficient  of  the  E.M.I''. 
and  dm  E.M.F.  of  the  cell,  the  heat  of  oxidation  of  mercury 
has  been  calculated  as  22-290  cal.,  in  moderate  agreement  with 
the  result  obtained  directly.  It  is  shown  that  the  E.M.F.  of  the 
hydrogen-oxygon  cell  can  be  calculated  from  the  formula  A'=  OL'9290  I 
A'7y4.log,7<ii>//'.  where  09290  is  the  potential  of  the  cell  above- 
mentioned  whin  dilute  alkali  i-<  used  as  electrolyte,  and  p  is  the 
<Ii  oeiation  pressure  of  mercuric  oxide  in oontaol  with  mercury,  oa  in 
the  coll.  The  value  of /i  at  Til  has  been  calculated  from  the  value  of 
the  heal  of  oxidation  of  lnoicury  obtained  as  above,  and  the  dissocia- 
tion pi.-     in.   of    niiiciiiic  oxide  at    high   temperatures,  determined  by 
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Pelabon.  On  substituting  the  value  of  p  thus  obtained,  in  the  above 
formula,  the  value  obtained  for  the  E.M.F.  of  the  hydrogen-oxygen 
cell  is  T238 +  0-01  volt,  in  excellent  agreement  with  the  values 
obtained  by  Nernst  and  by  Lewis.  G.  S. 


Reduction  of  Cadmium  by  Mercury  and  the  E.M.F.  of 
Cadmium  Amalgams.  George  A.  Hulett  and  Ralph  E.  DeLury 
(/.  Amer.  Chem.  Soc,  1908,  30,  1805— 1827).— The  work  described 
in  this  paper  w:is  undertaken  in  order  to  gain  a  knowledge  of  the 
equilibrium  conditions  in  the  system  mercury,  cadmium  sulphate,  and 
water.  From  the  behaviour  of  standard  cells,  it  seemed  probable  that 
mercury  reduced  cadmium  sulphate  solution  and  formed  a  very  dilute 
amalgam,  an  equivalent  amount  of  mercury  passing  into  solution. 

A  study  of  the  E.M.F.  of  very  dilute  cadmium  amalgams  has  been 
carried  out.  A  difficulty  was  experienced  at  the  outset,  owing  to  the 
ease  with  which  the  cadmium  in  an  amalgam  undergoes  oxidation,  and 
a  method  was  worked  out  for  efficiently  preventing  oxidation  in  the 
preparation  and  manipulation  of  amalgams. 

All  cadmium  amalgams  containing  between  6%  and  13%  of  cadmium 
have  the  same  potential  against  an  electrolyte,  since  at  the  ordinary 
temperature  any  amalgam  in  this  range  is  made  up  of  two  phases,  and 
the  composition  of  the  liquid  depends  only  on  the  temperature.  When 
the  temperature  is  fixed,  there  results  a  constant  reproducible  elec- 
trode, which  renders  it  possible  to  detect  at  once  the  loss  of  cadmium 
from  the  amalgams  and  to  estimate  its  amount. 

Richards  and  Forbes  (Abstr.,  1907,  ii,  693)  have  found  that  the 
density  is  a  function  of  the  composition  of  cadmium  amalgams  from 
the  pure  metal  to  3%  of  cadmium,  and  it  has  now  been  ascertained 
that  this  is  true  up  to  the  saturated  amalgam,  which  contains  5-57% 
of  cadmium. 

From  a  study  of  the  composition  and  density  of  the  liquid  phase  of 
a  cadmium  amalgam,  saturated  at  25°,  the  following  relation  has  been 
established  :  D=  13  540  -  0-0606  x  p,  with  a  temperature-coefficient  of 
-  (it-0024  +  00003^>),  where  p  is  the  percentage  of  cadmium  in  the 
amalgam. 

A  method  is  described  for  removing  oxygen  from  a  solution  and 
saturating  the  latter  with  hydrogen,  and  for  effectively  removing  the 
residual  oxygen  from  a  cell  and  its  contents. 

Measurements  have  been  made  of  the  E.M.F.  of  cadmium  amalgams 
at  25°,  extending  from  the  saturated  amalgam  to  a  dilution  of  1  part 
of  cadmium  in  10s  parts  of  mercury,  and  the  results  are  tabulated. 
The  most  trustworthy  value  seems  to  be  0-052940  for  the  1  :  1000 
amalgam. 

It  has  been  found  that  any  two  amalgams  from  1  :  100  to  1  :  10° 
show  an  E.M.F.  which  is  in  agreement  with  the  requirements  of  the 
gas  laws,  but  a  deviation  from  these  requirements  has  been  found  for 
amalgams  of  greater  dilution  than  1  :  1015.  This  deviation  is  regarded 
as  evidence  that  the  reduction  of  mercury  by  cadmium  is  a  reversible 
reaction  which  does  not  go  to  completion,  but  that  a  definite  equilibrium 
is  established.  E.  G. 
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A  New  Method  of  Calculating  the  Ratio  of  the  [Electric] 
Charge  to  the  Mass  of  the  Molecule  of  Mercury  Vapour. 
Robert  Furstenau  (Physikal.  Zeitsch.,  1908,  9,  849—  851).— On  the 
assumption  that  the  equations  of  Drude  and  Lorentz  for  the  thermal 
and  electrical  conductivities  of  metallic  conductors  can  be  applied  to 
mercury  vapour,  the  author  shows  that  it  is  possible  to  obtain  the  ratio 
e/m  of  the  electrical  charge  to  the  mass  of  the  mercury  molecule. 
According  to  Drude's  equation,  e/m  =  9'38  x  103,  whilst  Lorentz's 
equation  gives  7'62  x  103.  The  former  value  agrees  very  well  with 
the  value  of  the  ratio,  9 '5 3  x  103,  obtained  by  Wien  for  the  canal  rays 
in  an  atmosphere  of  pure  hydrogen.  H.  M.  D. 

Electrical  Conductivity  of  Magnesium-Lead  Alloys.  N.  J. 
Stepanoff  (Zeitsch.  anorg.  Ghent.,  1908,  60,  209— 229  *).— The  alloys 
were  fused  under  a  layer  of  potassium  and  lithium  chlorides,  and 
drawn  by  a  pump  into  previously  heated  hard  glass  tubes,  coated 
internally  with  lamp-black.  After  slow  cooling,  the  glass  tube  was 
caretully  broken  away,  leaving  rods  3—4  mm.  in  diameter.  This 
method  is  suitable  for  brittle  and  oxidisable  metals. 

The  conductivity  of  each  alloy  was  measured  at  25°  and  at  100°. 
The  results  are  in  accordance  with  the  indications  of  the  freezing-point 
curve  (Kurnakoff  and  Seheiutsehuschny,  Abstr.,  1908,  ii,  932),  but  the 
formation  of  a  solid  solution,  containing  up  to  4  atomic  %  of  lead,  is 
indicated.  The  compound  Mg.,Pb  has  a  conductivity  8'55  times  less 
than  that  of  lead.  C.  H.  D. 

Conductivity  of  Acid  Solutions  in  Presence  of  Salts.  M. 
Pouchon  (C/tem.  Zentr.,  1908,  ii,  1005;  from  Le  Radium,  1908.  5, 
167 — 170.  Compare  Abstr.,  1908,  ii,  346). — Similar  results  to  those 
recorded  by  Boizard  (loc.  cit.)  have  been  found  with  phosphoric  acid 
and  its  salts,  namely,  that  the  conductivity  of  the  acid  is  lowered  by 
the  addition  of  its  salts.  Employing  Kohlrausch's  method,  slightly 
modified,  a  decrease  in  conductivity  was  observed  at  the  first  additions 
of  mono-,  di-,  or  tri-potassium  phosphate,  but  on  further  additions  of 
salt  the  conductivity  increased.  This  may  be  explained  by  the  forma- 
tion in  solution  of  the  complex  substance  11 ,1'<  >,,K  ll„PO.,,  obtained  in 
the  crystalline  form  by  Staudenineyer  (Abstr.,  1904,  ii,  137). 

J.  V.  E. 

Electrical  Conductivity  of  Salts  and  Mixtures  of  Salts. 
Alfred  Benrath  (Zeiisch.  physikal.  Chem.,  1908,  64,  693 — 706). — The 
electrical  conductivitj  of  the  solid  nitrates  of  potassium,  sodium,  and 
silver   has    been    determined  at  a  series  of  temperatures  up  to  the 

live   melting   points,   and    the   conductivity   of   the   solid    binary 
systems     K  \l  t     N.iN'O     and    NaNO,    A  g  \<  »,    lias    also    been    measured 

at  different  temperatures.  The  solid  salts  were  strongly  com  pressed 
into  small  cylinders, the  ends  of  the  oylinders  covered  with  s  thin  layer 
of  graphite,  and  connexion  made  with  the  circuit  by  means  of  platinum 
pn  led  firmly  against  the  ends,  The  resistance!  were  measured 
by  Kohlr.in  <h'  method,  special  precautions  were  taken  to  exclude 
the  effect  ol  adsorbed  moistun 

•  »nd  ./.  Rum.  Phyt  1 40    L44C     I  l«7. 
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There  is  an  enormous  diminution  in  the  resistance  of  all  three  salts 
when  the  melting  point  is  reached,  the  resistance  of  the  crystalline  salt 
being  more  than  10,000  times  as  great  as  that  of  the  fused  salt  in  each 
case.  The  sudden  change  in  conductivity  may  therefore  be  made  use 
of  for  determining  melting  points.  The  relation  between  the  specific 
conductivity,  «,  of  the  solid  salt  and  the  temperature,  t,  is  given  by  the 
equation  log  «  =  a  +  6<,  where  a  and  b  are  constants. 

The  melting-point  curves  for  the  binary  systems  KN03-NaN03 
and  AgN03-XaNO:i,  determined  by  the  above  method,  are  in  fair 
agreement  with  those  determined  in  the  usual  way.  Further,  the 
isothermals  for  the  binary  systems,  obtained  by  plotting  the  composition 
as  abscissae  against  the  conductivity  as  oidinates,  have  been  determined 
at  180°,  190°,  and,  for  the  system  ]NTaN03-KN03,  also  at  200°  and 
210°.  For  the  latter  system,  the  isothermals  rise  rapidly  from  the 
points  representing  the  conductivity  of  the  pure  salts,  but  there  is  an 
intermediate  part  which  alters  in  a  linear  manner  with  concentration. 
It  may  be  anticipated  that  the  rising  parts  of  the  curve  correspond 
with  mixed  crystals,  and  the  linear  part  with  the  presence  of  two  non- 
uiiscible  components,  which  do  not  enter  into  chemical  combination. 
The  above  observations  may  therefore  be  used  to  determine  the  limits 
within  which  mixed  crystals  are  formed,  and  the  results  agree  fairly 
well  with  those  obtained  by  the  usual  methods.  The  results  for  the 
system  AgN03-NaN03  are  similar,  but  less  regular.  The  results 
therefore  indicate  that  the  conductivity  of  mixed  crystals  of  salts  is 
greater  than  that  of  the  components,  the  converse  of  the  behaviour  of 
metals.  G.  S. 

Abnormal  Course  of  Curves,  showing  the  Change  of  Mole- 
cular Conductivity  with  the  Concentration.  Wladimir  A. 
Plotnikoff  (J.  Buss.  Phys.  Chem.  Soc,  1908,  40,  1243—1247).— 
According  to  Steele,  Mcintosh,  and  Archibald  (Abstr.,  1905,  ii,  222  ; 
1907,  ii,  526),  abnormal  diminution  of  electrical  conductivity  of 
non-aqueous  solutions  on  dilution  may  be  explained  by  assuming  that 
the  electrolyte  consists  of  a  complex  formed  of  n  (2  or  3)  mols. 
of  the  solute  with  in  mols.  of  the  solvent.  On  the  basis  of  this 
hypothesis,  they  show  that  x V'1  =  aK,  where  x  represents  the  specific 
conductivity,  V  the  dilution,  a  the  degree  of  the  dissociation  of  the 
electrolyte,  and  K  a  constant.  From  the  numbers  given  by  these 
authors  for  the  conductivities  of  solutions  of  potassium  iodide  in 
amylamine,  the  author  shows  that  xVa  only  ceases  to  exhibit  a 
maximum  when  a  =  6.  The  above  hypothesis  is  rendered  improbable 
by  the  large  number  of  hydrates  known,  and  by  the  fact,  generally 
accepted,  that  ionisation  in  aqueous  solution  is  always  accompanied 
by  hydration.  This  hypothesis  is  also  quite  incapable  of  explaining 
the  results  of  Franklin  and  Gibbs  (Abstr.,  1907,  ii,  840),  who  found 
that,  for  solutious  of  silver  nitrate  in  methylamine,  the  molecular 
conductivity  at  first  increases  with  the  dilution,  then  decreases,  and 
afterwards  increases  again.  T.  H.  P. 

Limiting  Conductivity  and  Degree  of  Ionisation  of  Alcoholic 
Solutions.  Benjamin  B.  Turner  (Amer.  Chem.  J.,  1908,  40, 
558 — 574). — Determinations   have    been    made    of    the  conductivity 
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of  alcoholic  solutions  up  to  dilutions  of  20,000  to  50,000  litres.  The 
precautions  to  be  observed  in  such  work  have  been  carefully  studied. 
It  has  been  found  that  when  alcohol  of  very  low  conductivity  is 
placed  in  new  glass  vessels  which  have  been  cleaned  and  dried  in ,  the 
usual  way,  an  error  is  introduced  which  leads  to  inconsistent  results 
at  high  dilutions.  It  appears  that  in  drying,  either  the  surface 
of  the  glass  becomes  loosened  or  the  solvent  action  of  the  drops 
of  water  on  the  glass  at  the  high  temperature  used  is  sufficient  to 
increase  greatly  the  conductivity  of  the  alcohol  which  is  afterwards 
put  into  the  vessel. 

The  conductivity  of  alcoholic  solutions  of  potassium  iodide  between 
0°  and  78°  has  been  measured,  and  it  has  been  found  that  the 
molecular  conductivity  reaches  a  maximum  of  48-5±0'5  reciprocal 
ohms  at  25°  at  about  20,000  litres  dilution.  A  similar  maximum 
appears  to  exist  at  all  temperatures.  The  ionisation  constants  have 
been  calculated  for  all  the  concentrations  and  temperatures.  The 
temperature-coefficients  increase  with  the  temperature,  and  most 
markedly  in  the  case  of  very  dilute  solutions.  At  any  given  tem- 
perature, the  temperature-coefficient  increases  with  the  dilution.  The 
ionisation  decreases  as  the  temperature  rises.  A  0'lvV^  solution  is  dis- 
sociated to  the  extent  of  49%  at  0°,  46%  at  25°,  and  about  35%  at 
the  b.  p.  The  temperature-coefficient  for  pure  alcohol  is  much  less 
than  for  alcohol  of  conductivity  0'3  x  10-6,  and  may  even  be  negative. 

Measurements  have  also  been  made  with  lithium  chloride  and 
bromide,  but  the  results  are  regarded  as  less  accurate  than  those 
obtained  with  potassium  iodide. 

The  values  for  the  conductivity  of  alcoholic  solutions  of  potassium 
iodide  agree  fairly  closely  with  those  obtained  by  Dutoit  and 
Rappeport  (Abstr.,  1908,  ii,  924).  E.  G. 

Electrical  Conductivity  of  Solutions  of  Compounds  of 
Dimethylpyrone  with  Tnbromoacetic  Acid  in  Ethyl  Bromide. 
Wladimik  A.  Plotnikoff  (J.  Au#8.  l'hys.  C/tem.  Soc,  1908,  40, 
1238—1243.  Compare  Abstr.,  1908,  i,  281).— The  electrical  con- 
ductivity of  a  solution  of  a  mixture  of  dimethylpyrone  and  tribromo- 
acetic  acid  in  ethyl  bromide  gradually  diminishes,  owing  to  the 
decomposition  of  the  compound  formed  by  the  two  solutes.  This 
decomposition,  which  is  rendered  evident  by  the  solution  becoming 
brownish-green,  is,  however,  sufficiently  slow  to  allow  of  comparable 
numbers  being  obtained  by  measurements  made  immediately  the 
solutions  are  prepared. 

The  molecular  proportions  of  dimethylpyrone  and  tribromoacetic 
acid  in  the  solutions  examined  were  1:1,  1:2,  2  :  1,  and  1  :  3.  The 
conductivity  of  the  compound  ( '.lls().,,J('lo  i  >  i  1 1  in  ethyl  bromide 
is  considerably  less  than  tb.it  of  the  analogous  oompound 

0rHjO„20Ol,'OO,B 
(compare  Abstr.,  1905,  ii,  43.1),  but  the  curves  connecting  conduct  Lvity 
and   concentration    are    perfectly   similar    in    the    two    cases.      The 
conductivity  of   the  compound    i '  ll  '  i  ,'*t  r.,  ■(  (  mi    is   considerably 

greater  than  that  of  the  < ipound  t  '-II.'  I  .<  IBi  ■'  '<  '..il,  whilst  that 

"I    the   comp d  20  II  '  I .  .<  !Bl   •'  '<  »  II    is  extremely   small.      Addition 
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of  a  greater  proportion  of  tribromoacetic  acid  than  corresponds  with  the 
compound  C7H80.„2CBr3-CO.,H  causes  a  diminution  of  the  con- 
ductivity, which,  for  C^HgO^SCBrj'COjH,  lies  between  the  con- 
ductivities of  C7H802,CBiyCO",H  and  C7Hs0.1,2CBr3-00.,H. 

T.  H.  P. 

Oxide  Theory  of  the  Oxygen  Electrode.  Richard  Loeenz 
{Zeitsch.  Elektrochem.,  1908,  14,  781 — 783). — After  referring  to  his 
previous  work  (Abstr.,  1906,  ii,  825),  the  author  states  that  he  has 
been  observing  the  discharge  curves  of  polarised  electrodes,  using  a 
galvanometer  in  series  with  a  very  large  resistance,  so  as  to  obtain 
a  slow  discharge.  The  E.M.F.  at  which  the  discharge  occurs 
corresponds  with  some  change  at  the  electrode,  and  it  is  Dot  com- 
plicated by  E.AI.F.'s  due  to  changes  of  concentration  in  the  electrolyte. 

T.  E. 

Calorimetric  Determination  of  Heat  Development  at 
Electrodes.  P.  Brauer  {Zeitsch.  physikal.  Chem.,  1908,  65, 
111 — 120). — The  heat  developed  at  the  electrodes  of  the  cell 

Cu  |  CuSo4J.v/i  |  CuSo4.\yi  |  Cu 

when  a  current  is  sent  through  it  has  been  determined  directly,  and 
the  same  factor  has  also  been  calculated  indirectly  from  the  magnitude 
of  the  temperature-coefficient  of  the  same  cell,  which  has  been  care- 
fully re-determined. 

The  direct  determination  of  the  heat  set  free  at  the  electrodes  was 
made  as  follows.  A  small  glass  calorimeter,  the  bottom  of  which 
was  a  porous  plate,  and  rilled  with  Xj\  copper  sulphate  solution, 
was  immersed  nearly  to  the  rim  in  a  wider  vessel,  also  containing 
Nj\  copper  sulphate.  Both  compartments  were  provided  with 
stirrers  and  thermometers,  and  in  each  a  copper  electrode  was  placed. 
The  contents  of  the  inner  vessel  were  then  cooled  slightly,  and  a  current 
of  05  ampere  passed  through  the  cell  for  sixteen  minutes,  the 
thermometers  being  read  at  intervals.  The  heat  developed  in  the  calori- 
meter, referred  to  F=  96,540  coulombs,  is  represented  for  the  anode 
compartment  by  the  expression  Q  +  Fir  -  j,  and  for  the  cathode  com- 
partment by  the  expression  Q-Fir+j,  where  Q  is  the  Joule  heat 
developed,  it  is  the  E.M.F.  at  the  junction  electrode/solution,  and  j  the 
heat  of  ionisation  of  copper  ;  hence,  from  the  observed  data,  the  value 
of  Fir  +j  for  1  gram-equivalent  of  copper  is  4464  cal.,  or  for  a  gram- 
atom  of  copper,  8930  cal. 

The  temperature-coefficient  of  the  same  cell  was  also  determined  by 
measuring  by  the  compensation  method  the  E.M.F.  between  two 
similar  cells  differing  in  temperature  by  a  few  degrees  ;  the  value 
obtained  was  0'0006ifvolt  per  degroe,  about  10%  higher  than  Bouty's 
value  (J.  Phys.,  [i],  9,  229  ;  [ii],  1,  267).  From  this  result,  the  heat 
developed,  W,  at  the  electrodes  was  calculated  by  the  usual  formula  : 
W=nFl\dirldT ;  the  value  obtained  was  9320  cal.,  in  fair  agreement 
with  the  above  value.  From  the  last-mentioned  result,  it  is  calculated 
that  the  heat  of  ionisation  of  copper  is  18,800  cal.,  as  compared  with 
17,500  cal.  calculated  by  Ostwald.  G.  S. 
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Thermo-electric  Forces  in  Electrolytes.  Emil  Podszus  (Ann. 
Phtjsik,  1908,  [iv],  27,  859— 889).— The  thermo-electric  differences  of 
potential  resulting  from  the  juxtaposition  of  a  cold  and  a  hot  pair 
of  dilution  solutions  of  different  electrolytes  have  been  measured.  It 
is  found  that  the  thermo-electric  potential  is  proportional  to  the 
difference  of  temperature,  and  for  a  given  pair  of  electrolytes  is 
almost  independent  of  the  concentration  of  the  solutions.  When 
different  salts  are  combined  with  the  corresponding  acid  to  form  a 
pair,  it  is  found  that  the  order  in  which  the  cations  succeed  one 
another,  when  arranged  in  the  order  of  the  thermo-electric  difference 
of  •  potential,  is  independent  of  the  anion  with  which  they  are 
associated.  For  the  electrolytes  examined,  the  order  is  lithium, 
ammonium,  sodium,  potassium,  magnesium,  copper,  barium,  and  iron 
(ferric).  A  similar  relationship  is  found  in  the  case  of  the  anions, 
the  order  being  sulphate,  chloride,  iodide. 

In  general,  the  direction  of  the  current  due  to  the  thermo-electric 
force  is  from  the  cold  to  the  hot  pair  of  solutions.  H.  M.  D. 

Magnetic  [Susceptibilities]  of  the  Rare  Earths.  Stefan 
Meyer  (Monatah.,  1908,  29,  1017 — 1022). — The  author  has  compared 
the  magnetic  susceptibilities  of  the  oxides  of  the  two  elements  into 
which  von  Welsbach  claims  to  have  resolved  ytterbium.  Referred  to 
one  gram-atom,  the  magnetic  susceptibility  of  aldebaranium  is  9'15,  and 
that  of  cassiopeium,  1  '9.  The  difference  between  the  two  values 
corresponds  with  the  much  greater  number  of  lines  in  the  spectrum  of 
the  former  element. 

The  spectra  of  holmium  and  dysprosium  and  the  magnetic  suscepti- 
bilities of  the  corresponding  oxides  are  compared,  and  the  conclusion 
is  drawn  that  a  strongly  magnetic  element  having  a  large  number  of 
lines  in  its  spectrum  is  present  with  dysprosium  in  holmium. 

H.  M.  D. 

Magnetic  Properties  of  the  Alloys  of  Ferromagnetic 
Metals.  Gustav  Tammann  (Zeitsch.  physikal.  Chem.,  1908,  65, 
73 — 83). — Some  general  rules  are  given  for  the  magnetic  behaviour  of 
alloys  containing  iron,  cobalt,  and  nickel.  The  experimental  data  are 
mainly  taken  from  papers  by  the  author  and  his  co-workers  published 
during  the  last  three  years. 

Apparently  without  exception,  mixed  crystals  in  which  a  ferro- 
magnetic metal  acts  as  solvent  are  magnetic,  but  similar  crystals  in 
which  the  nun -magnetic  metal  acts  as  solvent,  that  is,  is  present  in 
much  tin'  greater  proportion,  arn  mm  magnetic.  Chemical  compounds 
containing  iron,  cobalt,  and   nickel  are  practically  non-magnetic. 

The  temperatures  at  which  the  magnetic  properties  disappear  on 
healing  are  only  altere.il  by  the  addition  of  other  substances  when  the 
latter  are  soluble  m  the  non  magnetic  form.  The-  effect  of  other  sub- 
stances Ob  the  transition  tempera!  lire  is  usually  lo  lower  it.  Yan't 
Hull'  has  shown  I  hat  (1)  when  the  metal  separates  in  tho  pure  State  at 
the  transition  temperature,  and  (2)  when  the  work  done  in  separating 
(he  pure  metal  from  the  mixed  crystal  can  be  calculated  from  the  laws 
moiie  pressure,  the  influence  of  foreign  metals  on  the  transition 
temporal  ureoi  the  ferromagnetic  metal  can  be  calculated  by  the  formula 
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(the  same  as  that  for  the  freeziDg-poiut  depression)  dT=0-02T-j\r, 
where  IP"  is  the  latent  heat  of  fusion  of  the  latter  metal.  The 
author  shows  from  the  available  data  that  the  experimental  values  of 
dT  a,nd  those  calculated  from  the  above  formula  are  very  seldom  iu 
agreement,  from  which  the  conclusion  is  drawn  that  neither  of  the 
assumptions  on  which  van't  Hoff's  formula  are  based  are  necessarily 
valid.  G.  S. 

Hydration  of  Ions  Calculated  from  Transference  Numbers 
and  Electromotive  Forces.  B.  Reinhold  (Zeitsck.  Elektrochein., 
1908,  14,  765 — 766). — If  the  anion  and  cation  of  an  electrolyte 
carry  different  numbers  of  molecules  of  water  with  them,  the  changes 
of  concentration  at  the  electrodes  are  partly  due  to  this  and  partly  to 
the  different  mobilities  of  the  ions.  If  the  real  mobilities  are  known, 
it  is  possible  to  calculate  the  difference  in  the  degree  of  hydration  of 
the  ions  either  from  direct  determinations  of  the  transference  numbers 
or  from  the  E.M.F.  of  a  concentration  element.  T.  E. 

Decomposition  of  Complex  Ions.  Wladimik  A.  Plotnikoff  (/. 
Buss.  P/iys.  Chem.  Soc,  1908,  40,  1247—1257). — The  mutual  action  of 
the  components  of  complex  ions  serves  to  explain  syntheses  in  presence 
of  aluuiinium  chloride  or  bromide,  the  catalytic  properties  and  tendency 
to  react  of  this  salt  standing  in  close  relation  to  the  propensity  of  the 
aluminium  atom  to  form  complex  ions.  In  the  majority  of  instances, 
the  products  of  the  reaction  are  electrolytes,  and  the  whole  course  of  the 
reaction  can  be  explained  by  the  formation  of  these  complex  ions. 
This  view  is  supported  by  the  electrochemical  properties  of  the 
compounds  of  aluminium  bromide  with  ether  (Abstr.,  1907,  i,  580), 
and  explains  the  decomposition  of  this  complex  compound  on  dry 
distillatiou.  The  electrochemical  properties  of  the  compounds  formed 
by  aluminium  bromide,  bromine,  and  carbon  disulphide,  and  of  the 
compounds  of  dimethylpyrone  with  trichloroacetic  acid  (compare 
Abstr.,  1905,  ii,  433)  and  tribromoacetic  acid  (compare  this  vol.,  ii, 
14),  are  discussed  in  relation  to  the  views  of  Hantzsch  (Abstr.,  1908, 
ii,  14). 

The  mechanism  of  the  decomposition  of  the  compounds  of  aluminium 
bromide  with  toluene  and  benzene  by  electrolysis  (compare  Abstr., 
1908,  i,  407)  is  discussed.  T.  H.  P. 

Ratio  of  the  Specific  Heats  of  Gases  and  its  Dependence  on 
the  Temperature.  Robert  Furstenau  (Ann  Physih,  1908,  [iv],  27, 
735 — 772*).— The  author  has  investigated  the  variation  of  the  ratio 
of  the  specific  heats  with  the  temperature  for  several  gases  by  measure- 
ments of  the  wave-lengths  of  sound  according  to  the  resonance  method. 
Two  exactly  similar  pieces  of  apparatus  were  used  in  the  experiments, 
one  of  these  being  used  for  the  examination  of  the  gases  at  higher 
temperatures,  the  other  for  a  comparative  measurement  at  the  ordinary 
temperature.  By  this  means  it  was  possible  to  eliminate  errors  which 
would  result  from  a  gradual  alteration  in  the  pitch  of  the  source 
of  sound. 

The  experimental  results  indicate  that  between  0°  and  500°  the 
*  and  Ber.  DeuC.  physikal.  Ges.,  1908,  6,  968—979. 
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ratio  of  the  specific  heats  of  air  is  constant  within  1%.  For  carbon 
dioxide  and  sulphur  dioxide,  the  values  of  the  ratio  are  respectively 
3-5%  and  4-8%  less  at  500°  than  at  0°.  For  a  rise  of  temperature 
from  0°  to  300°,  the  ratio  in  the  case  of  ethyl  chloride  diminishes  to  the 
extent  of  3-4%. 

From  Regnault's  determinations  of  the  specific  heat  of  carbon 
dioxide  at  constant  pressure  between  0°  and  200°,  and  the  corre- 
sponding values  obtained  by  the  author  for  the  ratio  of  the  specific 
heats,  the  following  values  are  obtained  for  the  specific  heat  at 
constant  volume:  0°,  0-1436;  100°,  0-1654;  200°,  0-1856.  For  this 
range  of  temperature,  the  value  of  c„  increases  to  the  extent  of  29%. 

H.  M.  D. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid.  III. 
Arthur  Hastzsch  (ZeiUch.  physikal.  Chem.,  1908,  65,  41 — 60. 
Compare  Abstr.,  1908,  ii,  14,  462). — The  statement  in  the  previous 
paper,  that  substances  which  dissolve  in  absolute  sulphuric  acid  as 
hydrogen  sulphates  give  values  for  the  molecular  weight  rather 
less  than  two-thirds,  but  always  more  than  half,  the  theoretical  value, 
and  that  the  apparent  molecular  weights  are  practically  independent 
of  the  dilution,  is  confirmed  by  further  experiments.  In  some  cases, 
however,  such  as  acridine,  the  values  in  the  most  dilute  solutions  are 
much  higher.  Acetonitrile  and  certain  other  acid  nitriles,  as  well  as 
benzil  and  beuzophenone,  also  give  about  two-thirds  of  the  theoretical 
depression,  and  are  dissolved  as  hydrogen  sulphate ;  the  alcohols, 
however,  only  give  about  one-third  of  the  theoretical  depression,  being 
changed  by  the  solvent  to  alkylsulphuric  acids  and  water. 

As  regards  nitro-compounds,  di-  and  tri-nitrobenzene  and  nitro- 
methane  give  the  theoretical  depression,  but  ^-nitrotoluene  causes 
considerably  less  than  the  theoretical  depression. 

Weak  acids,  the  affinity  constants  of  which  can  be  readily 
determined,  behave  cryoscopically  like  water  or  ammonia,  and  are 
therefore  present  in  solution  as  acylhydroniuni  salts,  formed  according 
to  the  equation  :  AcOH  +  HS04H  =  AcOH2-S04H.  Moderately  strong 
acids,  such  as  trichloroacetic,  oxalic,  and  picric  acids,  give  the 
theoretical  depression,  and  are  probably  present  as  such  in  solution. 
The  strongest  acids,  on  the  other  hand,  give  less  than  the  theoretical 
depression,  and  form  conducting  solutions  with  sulphuric  acid;  the 
ions  are  probably  produced  by  dissociation  of  complex  compounds 
of  solute  and  solvent.  The  dissociation  of  the  sulphoDic  acids 
hi  the  order  :  benzeuesulphonii-  acid,  yj-toluenesulphonic  add, 
Bnzenesulphonic  acid;  the  latter  is  apparently  about  one-third 
I.  Phosphorous  and  metaphosphoric  acids  behave  as  if  split  up 
into  two  ions,  whilst  nitric  acid  gives  about  four  times  the  theoretical 
depression,  and  the  solution  probably  contains  a  highly  ionised 
OOmplei  acid.  (I.  8. 

Fused  Salt  Hydrates  as  Solvents  for  Freezing-point 
Determinations.  (i.  Cook  (Zeitiah.  anorg.  Chtm.,  1908,  60, 
191     192).  -Morgan     and     Benson    (Abstr.,    1907,    ii,    717)    have 

determined  the  lowering  of  freezing  point    produced  by  the  addition  of 
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water  to  fused  salts,  and  hence  calculated  the  molecular  weight  of 
water  ;  in  the  case  of  calcium  chloride  hexahydrate  as  solvent,  the 
results  approximated  to  the  theoretical  value,  18.  The  present 
author's  experimental  results  are  in  approximate  agreement  with 
those  of  Morgan  and  Benson,  but  the  calculations  of  the  latter 
observers  are  erroneous  ;  the  value  for  the  molecular  weight  of  water 
in  fused  calcium  chloride  hexahydrate  is  over  200  in  4%  solution. 
Fused  salt  hydrates  are  therefore  not  suitable  solvents  for  deter- 
mining the  molecular  weight  of  other  hydrates  by  the  freezing-point 
method.  G.  S. 

cj/cfoHexane  as  a  Cryoscopic  Solvent.  Luigi  Mascahelli 
(Atli  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  494—498.  Compare  Abstr., 
1907,  ii,  602). — The  author  has  investigated  th9  cryoscopic  behaviour 
of  a  number  of  compounds  of  various  types  dissolved  in  c«/rfohexane, 
with  the  following  results. 

Normal  behaviour  is  exhibited  by  methylacetanilide  in  low  concen- 
trations, and  also  by  ^-dichlorobcnzene  and  s-tribromophenol,  the  last- 
named  being  the  only  hydroxy-compound  of  those  examined  which 
does  not  show  an  abnormally  high  molecular  weight  in  cyc^ohexane. 

The  following  compounds  all  produce  abnormally  low  depressions  of 
the  freezing  point  of  c//cfohexane  :  tert.-  and  active  amyl  alcohols,  sec- 
and  j'so-butyl  alcohols,  menthol,  and  borneol ;  camphoroxime,  carvon- 
oxime,  and  acetophenoneoxime ;  o-,  m-  and  j»-cresols,  thymol,  and 
phenol ;  acetone,  methyl  ethyl  ketone,  acetylacetone,  ethyl  aceto- 
acetate,  acetophenone,  benzophenone,  2-methylcycfohexanone,  and 
4-methylcycfohexanone ;  acetic  and  benzoic  acids ;  nitrobenzene, 
o-,  m-  and  jp-nitrotoluenes,  nitromethane,  and  nitroethane. 

The  author  regards  the  abnormal  behaviour  of  ketones  as  due  to 
association,  partly  of  the  enolic  form  and  partly  of  the   ketonic   form, 

R'COR,   to  the  complex,    CR„<CO>0Il2,    which   is   similar   to   the 

associated  molecules,  O'sppJoHK  ^  formed  by  the  carboxylic  acids, 

R-C02H. 

Ebullioscopic  measurements  of  solutions  of  naphthalene,  benzil, 
diphenyl,  and  phenyl  benzoate  in  cyc/ohexane  give  the  mean  value 
27'53  for  the  molecular  elevation  of  this  solvent.  T.  H.  P. 

Dependence  of  the  Melting  Point  of  a  Solid  Substance  on 
its  Surface  Energy.  P.  Pawlofp  (Zeilsch.  phi/sikal.  Chem.,  1908, 
65,  1 — 35). — It  has  been  shown  by  Oswald  and  others  that  the 
solubility  of  a  solid  is  the  greater  the  more  finely  divided  it  is,  and 
the  author  now  shows,  mainly  from  experiments  with  salol,  that  the 
more  finely  divided  a  solid  is,  the  lower  is  its  melting  point. 

The  statement  in  question  was  proved  by  three  different  methods  : 
(1)  Salol,  powdered  to  different  degrees  of  fineness,  was  spread  out  on 
a  thin  glass  plate,  heated  at  definite,  gradually  increasing  tempera- 
tures for  short  periods,  and  then  examined  under  the  microscope. 
The  size  of  the  largest  drops  was  determined  with  a  micrometer  eye- 
piece, and  this  was  taken  as  a  measure  of  the  fusibility  of  the  particles. 

2 9 
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Particles  of  commercial  (impure)  salol  of  diameter  8  fi  (/*  =  0-001  mm.) 
fuse  at  a  temperature  35°  lower  than  those  of  diameter  32  jx.  When 
recryi-tallised  once  from  methyl  alcohol,  however,  particles  of  6—40  ft. 
in  diameter  melt  within  limits  of  temperature  of  1-5°.  (2)  Salol  was 
heated  at  definite  intervals  of  temperature,  as  in  the  previous  experi- 
ments, and  observations  made  of  the  size  of  the  smallest  particles,  the 
edges  of  which  were  not  altered  in  appearance  by  this  process.  It 
was  found  that  for  a  fairly  pure  (high  melting)  specimen  of  com- 
mercial salol,  particles  of  size  7  /x  fused  1T°  lower  than  those  of  40  p. 
Particles  of  twice  recrystallised  salol,  however,  of  diameters  2 — 40  p. 
fused  within  1-1°.  (3)  When  a  finely-powdered  solid  in  a  thin-walled 
test-tube  is  placed  in  a  thermostat,  the  temperature  of  which  is 
gradually  raised,  a  mist  ultimately  appears  on  the  wall  of  the  tube, 
and  the  appearance  of  this  mist  coincides  with  the  melting  point  of 
the  smallest  particles  of  the  substance.  In  this  way  it  has  been 
shown  that  a  powder  composed  of  particles  less  than  2  /n  melts  in  the 
case  of  salol  7°,  in  the  case  of  antipvrine  5 — 7°,  and  in  the  case  of 
phenacetin  4°,  lower  than  particles  of  diameter  0-5  —  2-0  mm. 

The  lowest  attainable  temperature  in  the  region  of  fusion  is  deter- 
mined by  the  melting  point  of  the  crystalline  germ  of  maximum 
surface,  and  larger  solid  particles  above  this  temperature  may  be 
regarded  as  superheated.  Similarly,  the  supercooling  of  liquids  is  a 
general  phenomenon  ;  a  liquid  supercooled  to  a  definite  extent  is  in 
equilibrium  with  solid  particles  of  a  definite  size,  larger  particles  cause 
crystallisation,  smaller  particles  dissolve.  The  limit  of  supercooling 
is  that  temperature  below  which  the  crystalline  germ  can  arise  of 
itself  in  the  interior  of  the  liquid.  G.  S. 

Measurement  of  Very  Low  Temperatures.  XXI.  Stand- 
ardisation of  Temperatures  by  means  of  Boiling  Points  of 
Pure  Substances.  Determination  of  the  Vapour  Pressure 
of  Oxygen  at  Three  Temperatures.  H.  Kamerlingii  Onnes 
and  0.  Bbaak  (Proc.  K.  Akcid.  Wetensch.  Amsterdam,  1908,  11, 
333 — 341). — The  points  of  a  temperature  scale  fixed  by  means  of  the 
b.  p.'s  of  pure  substances  have  the  advantage  over  those  fixed  with 
resistance  thermometers  and  thermo-elcmcnts  in  that  thoy  facilitate 
comparison  of  thermometers  in  different  laboratories,  and  do  not 
depend  on  the  durability  of  special  apparatus.  The  b.  p.  of  oxygon 
under  a  pressure  of  760  mm.,  516-19  mm.,  and  360-24  mm.  at  sea- 
level,  and  45°  northern  latitude,  was  found  to  be  respectively 
-182-986°,  -186-542°,  and  189-442°  on  the  absolute  scale  (compare 
'havers,  Senter,  and  Jaquerod,  Abstr.,  1903,  ii,  9  ;  Grunmaoh,  Absl.r., 
I  Din;,  ii,  655).  W.  H.  G. 

Determination  of  Boiling  Points  of  Very  Small  Quantities 
of  Liquids.  \,.  O'Dowd  and  F.  BIoLi/vro  Pebkxn  ('/'runs.  Faraday 
Soe.,  | '.him,  4,  95 — 98). — The  liquid  is  bested  in  a  Bmall  test  tube  in 
a  sulphuric  acid   bath.      A  small  capillary  tube,  Bealed  at  one  end, 

i-.  placed  iii  I  hi'  liquid    with    the    open    end    downward.      The    whole    is 

heated  until  bubbles  arc  given  oil'  freely  from  the  oapillary,  and  the 
outer  liquid  is  then  slowly  cooled.  The  temperature  at  which 
bubbles  just  cease  to  be  given  off  is  the  boiling  point.  C.  H.  D. 
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New  Method  for  Determining  Vapour  Densities.  IV. 
Philip  Blackman  (Ber.,  1908,  41,  4141 — 4144.  Compare  Abstr., 
1908,  ii,  564). — The  author  describes  three  forms  of  an  apparatus 
which  is  practically  a  modification  of  the  well-known  Hofmann 
apparatus.  A  formula  for  the  calculation  of  the  vapour  density  and 
a  table  of  results  are  given.  C.  S. 

Influence  of  Dissociation  on  the  Vapour  Pressure  of  Solids. 
Andreas  Smits  and  F.  E.  C.  Scheffer  (Zeitsch.  physikal.  Chem.,  1908, 
65,  70 — 72). — It  has  been  found  by  Ramsay  and  Young  (Phil.  Trans., 
1886,  177,  71)  that  the  vapour  pressure  of  acetaldehyde-amtnonia  is 
different  when  determined  by  a  static  and  by  a  dynamic  method.  If, 
as  seems  probable,  this  is  due  to  the  slow  attainment  of  equilibrium, 
there  is  here  an  example  of  a  different  pressure-temperature  curve  for  a 
dissociated  and  a  practically  undissociated  vapour.  On  the  other  hand, 
the  pressure-temperature  curves  for  disso2iated  and  undissociated 
ammonium  chloride  coincide,  and  the  authors  intend  to  investigate 
cases  of  the  first  type  in  order  to  throw  light  on  the  nature  of  the 
latter  phenomenon.  G.  S. 

Vaporisation.  III.  Hanns  von  Juptner  (Zeitsch.  physikal.  Chem., 
1908,  64,  709—726.  Compare  Abstr.,  1908,  ii,  810).— Starting  with 
the  well-known  expressions  for  the  values  of  the  critical  constants, 
pic,  vt,  and  Tit,  in  terms  of  a,  b,  It,  and  T,  derived  from  van  der  Waals' 
equation  (with  certain  modifications),  a  number  of  other  relationships 
between  these  factors  are  deduced,  and  are  employed  more  particularly 
to  calculate  the  molecular  association  and  the  internal  pressure  at  the 
critical  point  for  a  large  number  of  substances. 

If  there  is  molecular  association  at  the  critical  point,  there  will  not 
simply  be  1  mol.  in  the  volume  vit  (as  there  is  in  the  gaseous  volume 
v  under  ideal  conditions),  but  n  mols. ,  where  1/n  is  the  degree  of 
association  ;  hence  the  general  equation  (p  +  tt)(v  —  b)  =  RT,  where 
ir  is  the  internal  pressure,  becomes  :  (p  +  ir)(v  —  b)  =  nRT.  The 
value  of  n  has  been  calculated  for  a  large  number  of  substances 
by  different  methods  based  on  the  relationships  referred  to  above,  but 
the  agreement  is  only  moderate,  partly  owing  to  the  uncertainty 
in  the  critical  data.  As  a  mean  of  the  results,  n  =  06918  ;  in  other 
words,  the  molecular  complexity  of  gases  under  critical  conditions 
is,  in  general,  about  15  times  the  value  under  ideal  conditions. 

Further,  the  value  of  ttx-,  the  internal  pressure  at  the  critical  point, 
is  calculated  for  a  number  of  monatomic,  diatomic,  triatomic,  and  also 
more  complicated  substances.  As  a  rule,  at  and  bit  increase  regularly 
with  the  molecular  weight,  a\  for  water  being  an  exception,  but  for 
simple  compounds  containing  the  same  number  of  atoms,  pit  and  irt  do 
not,  as  a  rule,  alter  greatly  with  the  molecular  weight.  In  complex 
molecules,  however  (as  shown  in  homologous  series),  pit  and  in  diminish 
with  increasing  molecular  weight.  It  is  also  shown  that  ir0,  the 
internal  pressure  at  the  absolute  zero,  =  48/<i,  and  the  limiting  value  of 
ir0  in  atmospheres  for  a  number  of  substances  is  given. 

Finally,  certain  relations  between  the  latent  heat  of  vaporisation 
and  the  internal  pressure  are  deduced.  G.  S. 
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Binary  Mixtures  and  Concentrated  Solutions.  Friedrich 
Dolezalek  (Zeitsch.  phi/sikal.  C/iem.,  1908,  64,  727 — 747). — As  is  well 
known,  the  total  vapour-pressure  curve  of  binary  mixtures  belongs  to 
one  of  three  types  :  it  may  be  a  straight  line,  or  may  be  concave  or 
convex  with  regard  to  the  axis  of  composition.  It  is  now  shown  that 
the  regular  form  of  the  curve  is  a  straight  line,  and  that  the  apparent 
exceptions  occur  (1)  when  one  or  both  of  the  components  is  complex, 
the  curve  being  then  concave  to  the  axis  of  composition,  (2)  when  the 
components  enter  into  chemical  combination,  the  curve  being  then 
convex  towards  the  axis  of  composition. 

The  composition  of  the  mixture  is  expressed  as  the  relative  number 
of  mols.  of  each  component  present,  and  not  as  the  relative  concen- 
trations by  volume.  Then,  from  Nernst's  law  of  partition,  the 
following  law  is  deduced.  The  partial  pressure  of  each  form  of 
substance  in  the  vapour  phase  is  proportional  to  the  molar  proportion 
of  it  present  in  the  mixture.  Hence,  if  for  1  mol.  of  one  component, 
n  mols.  of  the  other  component  are  present,  the  respective  partial 
pressures  p  and  tt  of  the  components  are  given  by  the  equations 
p  =  p0.l/(l  +  n)  and  ir  =  ir0.n/(l  +  n),  where  p0  and  ir0  represent  the 
saturation  pressures  of  the  liquefied  simple  molecules  of  the  two 
components. 

On  this  basis,  comparatively  simple  formula?  have  been  derived 
which  give  the  relationship  between  the  partial  and  total  pressures 
and  the  constant  for  the  equilibrium  between  simple  and  complex 
molecules,  or  between  a  chemical  compound  and  its  components. 
As  an  illustration  of  a  system  consisting  almost  entirely  of  simple 
molecules  which  enter  into  chemical  combination,  the  system  acetone- 
chloroform  is  considered,  and  it  is  shown  that  a  compound  is  formed 
containing  1  mol.  of  each  of  the  components.  Farther,  the  formula? 
are  applied  to  mixtures  of  benzene  and  carbon  tetrachloride,  the 
latter  substance  being  partly  polymerised,  and  it  is  shown  that  at 
50°  carbon  tetrachloride  contains  about  15%  of  double  molecules. 
Similarly,  from  partial  pressure  observations  of  mixtures  of  ether 
(simple)  and  methyl  salicylate  (complex),  it  is  calculated  that  at  14° 
the  latter,  mixed  with  34%  by  weight  of  ether,  consists  to  the  extent 
of  70%  of  double  molecules. 

The  equations  in  question  therefore  allow  of  the  determination  of 
the  constitution  of  mixtures  and  also  of  pure  liquids,  and  the  method 
is  the  only  one  for  determining  tho  molecular  complexity  of  liquids 
which  has  a  satisfactory  theoretical  basis.  Howevor,  aqueous  solutions, 
on  account  of  their  complexity,  cannot  readily  be  dealt  with  in  this 
way. 

The  experimental  data  as  to  total  and  partial  vapour  pressures  of 
biliary  mixtures,  on  which  the  above  considerations  arc  based,  are 
mainly  due  to  Zawidski  (Abstr.,  1901,  ii,  6).  G.  S. 

Determination  of  the  Vapour  Density  of  Mixed  Liquids. 
K.  \Y.  Cii  mii  i  rnKoKK  (J.  Jlusn.  I'/ii/k.  C/iem.  Soc,  1908,  40, 
1335 — 1387). — Tho  methods  of  Dumas,  Victor  Meyer,  and  Hofmann 
for  determining  vapour  densitii  |>plicable  only  to    individual 

Liquids,  since,  with    mixtures   of   liquid      with    wide!}   varying   boiling 
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points,  the  high  temperature  necessary  for  complete  vaporisation  is 
liable  to  cause  decomposition  of  the  constituents  with  low  boiling 
points.  In  such  a  case,  the  liquid  must  be  fractionated,  and  the  vapour 
density  of  the  mixture  calculated  from  the  proportions  and  vapour 
densities  of  the  various  fractious.  The  author  has  applied  this  method 
to  several  high  and  low  boiling  portions  of  Grosny  naphtha,  the 
molecular  weights  of  the  fractions  being  determined  by  physico- 
chemical  methods,  and  the  heat  of  vaporisation  calculated  by  means  of 
Trouton's  formula.  For  the  naphtha  boiling  at  100 — 1200°,  the  vapour 
density  rises,  and  the  heat  of  vaporisation  falls  regularly  as  the 
boiling  point  rises.  But  with  the  portion  boiling  below  100°,  the 
fraction  b.  p.  40 — 50°  exhibits  a  maximum  heat  of  vaporisation  and  a 
minimum  vapour  density.  In  this  way,  it  is  possible  to  draw  con- 
clusions concerning  the  presence  of  individual  hydrocarbons  in  the 
complex  mixtures  representing  naphthas.  T.  H.  P. 

Catalytic  Displacement  of  Equilibrium  in  the  Vaporisation 
of  Ammonium  Chloride,  from  the  Point  of  View  of  Thermo- 
dynamics. PiUDOLF  Wegscheider  (Zeitsch.  physikal.  Cliem.,  1908, 
65,  97 — 110). — The  fact  that  ammonium  chloride  has  the  same 
vapour  pressure  in  the  perfectly  dry  and  in  the  moist  state,  (compare 
Abegg,  Abstr.,  1908,  ii,  157)  is  only  reconcilable  with  thermodynamics 
if  the  solid  salt  is  in  different  conditions  in  the  two  cases.  The  two 
states  may  be  polymorphous  forms,  one  being  changed  into  the  other 
under  the  influence  of  water  vapour.  Another  possibility  is  that  one 
form  has  a  greater  internal  pressure  than  the  other,  this  being  brought 
about  by  an  alteration  of  the  surface  condition  of  one  of  the  forms 
under  the  influence  of  water  vapour.  A  mathematical  discussion  of 
these  possibilities  is  given.  G.  S. 

Vapour  Pressure  of  the  Ammonium  Halogen  Com- 
pounds. Frederick  M.  G.  Johnson  (Zeitsch.  physikal.  Chem.,  1908, 
65,  36 — 40). — The  vapour  pressures  of  ammonium  bromide  and  iodide 
have  been  determined  through  a  wide  range  of  temperature  by  the 
method  previously  used  for  the  chloride  (Abstr.,  1908,  ii,  157).  In  the 
case  of  the  iodide,  the  results  are  somewhat  complicated  by  the  secondary 
dissociation  of  the  hydrogen  iodide,  but  as  the  latter  reaction  is  slow 
at  relatively  low  temperatures,  the  error  is  slight  when  the  measure- 
ments are  made  rapidly. 

On  the  assumption  that  dissociation  in  all  three  cases  is  complete, 
the  heats  of  vaporisation  have  been  calculated  from  the  pressure- 
temperature  curve  by  means  of  the  equation  d(\ogp)!dt  =  Q/2BT2. 
The  results  are  :  for  ammonium  chloride,  37'8  Cal.  per  mol.  between 
245°  and  345° ;  ammonium  bromide,  45-4  Cal.  per  mol.  between 
296°  and  394°  ;  ammonium  iodide,  44-5  Cal.  per  mol.  between  286°  and 
392°.  G.  S. 

Thermochemical  Investigations  of  Organic  Compounds  : 
Aliphatic  Series.  W.  Sventoslaysky  (J.  Russ.  Phys.  Chem.  Soc, 
1908,  40,  1257 — 1323). — The  author  discusses  the  theories  of  Clarke 
(Abstr.,  1903,  ii,  8),  Lemoult   (Abstr.,    1904,   ii,  310),  and  Thomsen 
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(Abstr.,  1904,  ii,  605)  concerning  the  heats  of  formation  of  organic 
compounds,  Thomsen's  theory  being  considered  in  connexion  with  the 
following  classes  of  compoun  is  :  paraffins  ;  hydrocarbons  containing 
one  or  more  double  linkings  ;  hydrocarbons  containing  triple  linkings ; 
ethers;  alcohols;  esters;  acids;  aldehydes,  and  ketones. 

The  following  are  the  general  conclusions  drawn  from  a  considera- 
tion of  the  results  obtained  for  the  heats  of  formation  of  organic  com- 
pounds by  Thomson  and  other  investigators,  mainly  of  the  French 
school.  The  law  of  the  constancy  of  the  heat  of  formation  of  atomic 
linkings  formulated  by  Thomsen  does  not  hold,  or,  at  the  most,  only 
applies  in  the  case  of  molecules  containing  completely  saturated  atomic 
linkings.  All  the  conclusions,  such  as  the  equality  of  the  heats  of 
formation  of  double  and  single  linkings,  drawn  by  Thomsen  on  the 
basis  of  his  expression  for  the  heat  of  formation  (which  the  author  con- 
siders to  be  incomplete)  must  also  be  regarded  as  invalid.  All  hypo- 
theses based  on  expression's,  such  asaj  +  io  —  z  —  v  =  A  and  y  +  a>  -  2z  =  B, 
given  by  Thomsen  for  his  constants,  must  hence  be  excluded. 

Unsaturated  linkings  are  functions  of  the  mass  or  molecular  weights 
of  the  compounds.  Increase  of  the  molecule  always  raises  the  heat 
effect  of  the  formation  of  unsaturated  linkings  or  favours  their 
saturation.  This  influence  depends,  not  only  on  the  molecular  weight, 
but  also  on  the  structure  of  the  compound ;  with  all  substances  in 
which  heavy  atoms  or  radicles  are  heaped  up  near  the  double  linking, 
the  heat  of  formation  is  influenced  very  considerably.  The  heats  of 
formation  of  atomic  linkings  retain  their  special  characters  quite 
independently  of  the  chemical  characteristics  of  the  compound  in  which 
they  occur.  Thus  the  heat  of  formation  of  the  linkiug  C-0  in  an 
ether  differs  from  that  of  the  same  linking  in  an  alcohol  only  to  the 
extent  to  which  it  is  influenced  by  the  presence  of  heavy  radicles. 

The  author  also  discusses  the  mutual  influence  of  several  unsaturated 
linkings,  of  similar  or  different  structure,  in  1  molecule ;  the  deviations 
from  general  regularities  in  the  series  of  aldehydes  and  ketones,  and 
also  in  formic  and  acetic  acids  ;  deviations  caused  by  the  presence  of 
an  amyl  group  in  the  various  classes  of  compounds  considered  ;  and 
many  other  points  influencing  the  heat  of  formation.  T.  H.  P. 


Temperature-coefficient  of  the  Molecular  Surface  Energy 
of  Bquimolecular  Mixtures  of  Aniline  and  the  Three  Isomeric 
Nitrophenols.  Hubert  Kkemann  and  E.  Philipfi  (MonatsL,  1908, 
29,  891 — 894). — From  measurements  of  the  density  and  the  capillary 
rise  of  the  three  isomeric  nitrophenols,  and  of  equimolecular  mixtures 
of  these  with  aniline  at  a  series  of  temperatures,  the  temperature- 
coefficients  of  the  molecular  surface  energy  have  been  calculated.  The 
values  indicate  that  the  three  nitro phenols,  and,  in  particular,  the  meta- 
<-i  nil  |n  hi  ml,  are  to  some  extent  associated.  The  values  for  the  cqui- 
inolcciiliir  mixtuies  are  normal,  and  from  this  the  conclusion  is  drawn 
that  the  three  nit  rophenols  do  not,  form  Compounds  with  aniline  in  the 

liquid  condition,  The  norma]  values  indicate,  further,  that  the 
tendency  to  association  which  the  nit  rophenols  exhibit  in  the  free 
condition  is  inhibited  in  presence  of  aniline.  II.  M.  I>. 
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Tate's  Law.  Theodor  Lohnstein  (Zeitsch.  physical.  C/iem.,  1908, 
64,  686—692). — Morgan  and  his  co-workers  (Abstr.,  1908,  ii,  356, 
668)  have  brought  forward  evidence  in  favour  of  the  validity  of  the 
empirical  law  proposed  by  Tate,  according  to  which  G—£2rTra, 
where  G  represents  the  weight  of  a  drop  falling  from  a  tube  of  the 
external  diameter  2r,  a  is  the  capillary  constant  of  the  liquid,  and  K 
is  a  constant  which  is  the  same  for  all  liquids.  On  the  other  hand, 
the  author  has  previously  poiuted  out  (Ann.  Physih,  19U6,  [iv],  20, 
237;  1907,  22,  767)  that  the  weight  of  a  falling  drop  is  not  in 
general  proportional  to  the  capillary  constant  of  the  liquid  ;  the  true 
relation  between  these  factors  is  given  by  the  equation  G  =  2rTraf(r/a), 
where  a  =  i«2cr,  o-  representing  the  density  of  the  liquid.  It  is  shown 
that  the  experimental  data  of  Morgan  and  his  co-workers  are  more  in 
accordance  with  the  above  formula  than  with  Tate's  "  law."  When 
r/a  varies  between  03  and  20  (the  usual  limits  in  practice),  the  value 
of  f(rja)  only  varies  from  0'6  to  0'7,  so  that  within  these  limits  Tate's 
law  holds  approximately.  G.  S. 

Jones  and  Allen's  "Colour  Demonstration  of  the  Dis- 
sociating Action  of  Water."  Joel  H.  Hildebrand  (J.  Amer. 
C/iem.  Soc,  1908,  30,  1914— 1916).— Jones  and  Allen  (Abstr.,  1896, 
ii,  467)  have  described  an  experiment  to  demonstrate  the  dissociating 
action  of  water.  To  a  few  drops  of  phenol phthalein  diluted  with 
alcohol,  a  little  aqueous  ammonia  is  added.  On  diluting  the  solution 
with  water,  a  red  coloration  is  produced,  which  di  appears  on  adding  a 
further  quantity  of  alcohol.  It  is  now  shown  that  other  indicators, 
namely,  litmus,  p-nitropbenol,  and  rosolic  acid,  do  not  behave  in  this 
manner  with  alcohol,  and  it  is  suggested  that  the  decolorisation  of 
phenolphthalein  by  alcohol  is  not  due  to  a  decrease  in  the  dissociation 
of  the  ammonia,  but  results  from  a  combination  of  the  alcohol  with 
the  colourless  form  of  the  phenolphthalein.  E.  G. 

Diffusion  in  Colloidal  Media.  A.  V.  Dumanski  (Zeitsch.  Chem. 
Ind.  Kolloide,  1908,  3,  210— 212*).— The  diminution  of  area  of  the 
cross-section  of  a  solution  which  results  from  the  presence  of  a 
colloidal  substance  causes  a  diminution  in  the  rate  of  diffusion  of 
dissolved  substances.  The  effect  is  similar  to  that  already  found  for 
the  diminution  of  the  electrical  conductivity  of  electrolytes  in  presence 
of  gelatin  (compare  Abstr.,  1907,  ii,  841). 

If  the  dissolved  substances  are  soluble  in  the  colloid,  this  plays  a 
positive  part  in  the  diffusion  process.  An  equation  is  deduced  for  the 
general  case  in  which  diffusion  takes  place  through  the  liquid  medium 
and  also  through  the  colloidal  particles.  The  experimental  data  for 
the  diffusion  of  sodium  chloride,  sodium  sulphide,  and  methyleue-blue 
through  solutions  of  gelatin  and  agar-agar  indicate  that  the  diffusion 
of  these  substances  through  the  colloids  takes  place  very  slowly. 

H.  M.  D. 

Studies  on  Capillarity  and  Adsorption.    Method  for  Deter- 
mining   the   Concentration   of   Dilute    Solutions   of  Mineral 
Acids.       I.    Holmgren    (Biochem.   Zeitsch.,   1908,    14,    181—208).— 
When  a  drop  of  an  aqueous  solution  of  hydrogen  chloride  (less  than 
*  and/.  Russ.  Phys.  Chem.  Soc,  1908,  40,  1579—1583. 
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1%)  is  placed  on  filter  or  blotting-paper,  the  acid  spreads  itself  out 

in  the  form  of  a  circle,  but  is  always  surrounded  by  a  wider  circle  of 

water,  and  the  more  dilute  the  original  acid  solution  the  greater  is 

the  difference  in  the  diameters  of  the  two  circles.     It  is  found  that 

for  two  given  solutions  the  percentages  of  acid  present  are  in  the 

,,  ..  area  of  paper  moistened  by  acid 

same  ratio  as  the  quotient £— E- —^ . 

area  of  periphery  moistened  by  water 

On  this  relationship,  the  author  has  based  a  method  for  determining 
the  concentrations  of  very  dilute  solutions  of  hydrogen  chloride  when 
only  a  very  small  volume  (0-05  c.c.)  of  the  solution  is  available. 

Nitric,  sulphuric,  and  phosphoric  acids  react  in  much  the  same 
manner,  but  they  are  not  adsorbed  by  the  paper  so  readily  as  hydro- 
chloric acid. 

The  method  of  carrying  out  the  determination  is  to  select  a  blotting- 
paper  of  suitable  quality,  to  draw  on  this  a  fine  line  with  a  1% 
solution  of  Congo-red,  and  to  mark  off  on  this,  by  fine  cross-lines,  milli- 
metres. When  the  drop  of  acid  solution  is  added,  the  diameters  of 
the  two  circles  can  be  read  off  easily  after  a  short  time.  The  constant 
K  for  the  paper  can  be  first  determined  by  using  solutions  of  acid 
of  known  concentration,  and  afterwards  the  concentration  of  any 
solution  can  be  calculated  by  means  of  the  formula  :  P  =  r-k/R2  —  r2, 
where  P  —  the  percentage  concentration  of  the  acid,  K  is  the 
constant  for  the  paper,  r  is  the  radius  of  the  acid  drop,  and  R  is  the 
radius  of  the  larger  drop  (acid  and  water). 

The  solution  should  be  added  slowly  from  a  pipette,  so  that  it  does 
not  simply  flow  over  the  surface  of  the  paper,  but  distributes  itself 
by  means  of  capillary  attraction. 

The  actual  amounts  of  liquid  used  can  be  varied  within  limits  with- 
out affecting  the  results  ;  as  a  rule,  drops  from  6 — 24  mm.  radius  were 
used,  but  the  best  results  were  obtained  with  a  radius  of  10 — 12  mm. 

Similar  results  are  obtained  when  the  lower  end  of  a  strip  of 
paper  is  immersed  in  the  solution,  and  the  heights  to  which  the  acid 
and  the  water  rise  are  measured.  The  results  calculated  from  the 
equation  P  =  h.kj H  -  h,  where  h  is  the  height  of  the  acid  and  H  is  the 
total  height  to  which  the  water  and  acid  rise,  are,  however,  not  so 
concordant. 

Preliminary  experiments  indicate  that  in  the  latter  type  of  experi- 
ment the  solution  of  acid  in  the  paper  above  the  solution  is  more 
concentrated  than  the  solution  in  the  vessel  below.  It  is  shown  that 
the  concentration  of  the  solution  in  the  paper  is  equal  to  the 
original  concentration  of  the  solution  +  the  constant  for  the  paper  : 
Pl  =  P+K.  J.  J .  S. 

Nature  of  Adsorption.  Hebbert  Freunduoh  (Zeitsch.  Chem. 
Ind.  Kolloide,  1908,  3,  212 — 220). — A  critical  consideration  of  the 
theories  which  have  been  brought  forward  to  account  for  the 
phenomena  of  adsorption.  The  characteristic  phenomena  are  tabulated, 
and  it,  is  shown  ill  a  the  curves  which  express  the  dependence  of  the 
quantities  of  adsorbed  substances  on  the  concentration  of  those  in  the 
medium  with  which  the  adsorbent  is  brought  into  contact,  cannot  be 
reconciled   with    th<>  assumption    that  the  phenomena  are   regulated 
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simply  by  the  law  of  chemical  mass  action.  The  fact  that  the  adsorp- 
tion of  chemically  very  different  substances  is  regulated  by  the  same 
numerical  constants  is  also  unexplainable  on  any  simple  chemical 
theory.  On  the  other  hand,  the  observed  facts  can  be  reconciled  with- 
out difficulty  with  the  view  that  adsorption  is  a  surface  condensation 
phenomenon.  The  cause  of  such  surface  condensation  is  supposed  to 
be  the  differentiation  of  the  layers  at  the  surface  of  contact  of  two 
media  in  consequence  of  a  modification  in  the  resultant  action  of  the 
intermolecular  forces.  The  recent  measurements  by  Lewis  (Abstr., 
1908,  ii,  357)  of  the  change  of  surface  tension  with  the  concentration 
at  the  surface  of  contact  of  an  aqueous  solution  of  sodium  glyco- 
cholate  and  a  hydrocarbon  oil,  and  of  the  corresponding  adsorption, 
are  considered  to  lend  support  to  the  surface  condensation  theory.  The 
fact  that  the  adsorbed  qualities  of  sodium  glycocholate  are  very  much 
greater  than  those  required  by  the  thermodynamic  formula,  is 
attributed  to  the  invalidity  of  certain  assumptions  which  are  involved 
in  the  deduction  of  the  formula.  H.  M.  D. 

Robertson's  Theory  of  Adsorption.  Karl  Landsteiner  (Zeitsch. 
Chem.  Ind.  Kolloide,  1908,  3,  221— 224).— In  reference  to  Robertson's 
paper  (Abstr.,  1908,  ii,  818),  the  author  discusses  the  applicability  of 
the  theory  of  adsorption  to  explain  the  observed  facts  of  irnmuno- 
chemistry.  H.  M.  D. 

Adsorption  and  its  Connexion  with  Enzyme  Action. 
William  M.  Bayliss  (ZeitscL  Chem.  Ind.  Kolloide,  1908,3,  224—226). 
— A  correction  of  certain  statements  attributed  to  the  author  by 
Robertson  (Abstr.,  1908,  ii,  818),  and  a  criticism  of  the  latter's 
attempt  to  explain  adsorption  phenomena  on  the  basis  of  the  law  of 
mass  action.  H.  M.  D. 

Adsorptive  Power  of  the  Hydroxides  of  Silicon,  Aluminium, 
and  Iron.  Paul  Rohland  (Zeitsch.  anorg.  Chem.,  1908,  60 
366—368.  Compare  Abstr.,  1907,  ii,  957).— Dry,  finely-powdered 
clay,  after  agitating  with  solutions  of  alkali  carbonates,  removes  all 
carbonate  ions  from  the  solution.  Other  ions  are  not  removed  in  the 
same  way.  The  disappearance  is  attributed  to  the  colloidal  dissolu- 
tion and  subsequent  coagulation  of  metallic  hydroxides  from  the  clay, 
followed  by  adsorption.  C.  H.  D. 

Freezing  of  Hydrosols.  Alfred  Lottermoser  (Ber.,  1908,  41, 
3976—3979.  Compare  Abstr.,  1907,  ii,  851).— Recently  prepared 
hydrosols  of  silicic  acid  or  of  ferric  hydroxide  which  contain  an 
appreciable  quantity  of  ions  do  not  become  flocculent  by  freezing  and 
subsequent  thawing,  and  their  specific  conductivity  remains  unchanged. 
If  submitted  to  dialysis  before  freezing,  gelatinisation  does  occur,  and 
the  more  readily  the  smaller  the  ionic  concentration  becomes  ;  the 
specific  conductivity  diminishes,  pari  passu,  with  the  elimination  of  the 
electrolyte,  becomes  nil,  and  finally  begins  to  increase  again.  These 
results    serve    to    explain   the    behaviour    of   liquor  ferri   dialysati, 
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aluminium   acetate,   and   sodium    silicate    (compare    Bobertag,    Feist, 
and  Fischer,  Abstr.,  1908,  ii,  1024). 

In  the  author's  opinion  the  precipitation  of  a  colloid  by  the  freezing 
of  its  hydrosol  is  conditioned  by  the  complete  solidification  of  the 
solution  to  a  crystalline  mass.  This  is  true,  not  only  with  sols,  but  also 
with  certain  (apparently)  dry  gels.  For  example,  the  gel  of  silicic  acid, 
dried  as  completely  as  possible  between  filter  paper,  is  cooled  for  a  long 
time  in  ice  and  salt,  and  then  brought  to  the  ordinary  temperature, 
when  a  large  quantity  of  water  separates,  and  small,  apparently 
crystalline,  glistening  leaflets  form  on  the  walls  of  the  vessel.  The 
author  conceives,  and  intends  to  test,  the  theory  that  the  enormous 
pressure  exerted  by  the  water  in  solidifying  causes  the  particles  of  the 
colloid  to  arrange  themselves  between  the  faces  of  the  ice  crystals, 
whereby  they  assume  a  leaf-like  structure.  C.  S. 

Freezing  of  Hydrosola.  Alexander  Gutbier  and  Ferdinand 
Flury  (Ber.,  1908,  41,  4259—4260.  Compare  Abstr.,  1902,  ii,  653; 
1904,  ii,  613;  Bobertag,  Feist,  and  Fischer,  Abstr.,  1908,  ii,  1024; 
Lottermoser,  preceding  abstract). — The  authors  do  not  agree  with 
Lottermoser's  conclusion  that  the  formation  of  gel  from  a  hydrosol  by 
the  process  of  freezing  depends  on  the  complete  solidification  of  the 
mass.  J.  J.  S. 

Solubility  in  Mixed  Solvents.  VII.  Walter  Herz  and  F.  Kuhn 
{Zeitsch.  anorg.  Chem.,  1908,  60,  152—162.  Compare  Abstr.,  1908, 
ii,  569). — The  solubility  of  mercuric  chloride,  bromide,  iodide,  and 
cyanide,  of  potassium  iodide,  of  sodium  bromide  and  iodide,  and  of 
ammonium  chloride  and  bromide,  has  been  determined  in  mixtures  in 
varying  proportions  of  methyl  and  propyl  alcohols,  of  ethyl  and  propyl 
alcohols,  and  (when  not  previously  measured)  of  methyl  and  ethyl 
alcohols,  as  well  as  in  the  pure  solveuts,  at  25°,  and  the  results  are 
given  in  tabular  form.  The  density  and  viscosity  of  the  solutions 
have  also  been  determined. 

The  solubility  in  the  pure  solvents  diminishes  as  the  molecular 
weight  of  the  alcohol  increases. 

For  mixtures  of  ethyl  and  propyl  alcohols,  the  observed  values  are 
in  all  cases  within  10%  of  those  calculated  on  the  assumption  that  the 
components  exert  their  effect  independently.  For  the  mixtures  of 
which  methyl  alcohol  is  a  componont,  however,  the  difference  between 
the  observed  and  calculated  values  is  greater  than  10%  in  ten  cases 
out  of  eighteen.  The  deviations  are  greatest  for  potassium  iodide, 
ammonium  chloride,  mercuric  chloride,  and  mercuric  cyanide,  and  may 
bo  positive  or  negative.  It  is  known  that  mercuric  chloride  enters 
into  chemical  combination  with  niothyl  alcohol,  but  the  cause  of  the 
deviation  from  additive  behaviour  in  the  other  cases  is  not  known. 

G.  S. 

Influence  of  Substitution  in  the  Components  on  the  Equi- 
librium of  Binary  Solutions.    III.     RoBBRT  Khkmann  [with  Ekwin 
BlNBSOH,  Wh.i.v  Deoollb,  I'   DoLOH,  K.  Kaas,  F.  Pilch,  and  F.  Scimu 
uiziaa]  (Monalih.,  1908,29,868—890,    Compare  aVcrtr.,  1906,  ii,  268). 

The  freezing  point  curves  for  mixtures  of  I /.clio  and   |i|ienanthreue 
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with  isomeric  di-  and  tri-nitrobenzenes  and  di-  and  tri-nitrotoluenes 
have  been  determined. 

According  to  these,  benzene  does  not  form  compounds  with  any 
of  the  isomeric  dinitrobenzenes,  nor  with  1:2:4-,  1:2:6-,  and 
1:3:  4-dinitrotoluene. 

No  compounds  are  formed  by  phenanthrene  with  o-  and  m-dinitro- 
benzene,  but  with  p-dinitrobenzene  the  freezing-point  curve  indicates 
the  formation  of  a  compound  containing  3  mols.  of  phenanthrene  and 
1  mol.  of  ;;-dimtrobenzene.  The  curve  corresponding  with  the  com- 
pound extends  from  70  to  77  mols.  %  phenanthrene,  and  is  limited  by 
eutectics  at  79 '5°  and  79°  respectively. 

With  the  above  trinitrotoluenes,  phenanthrene  yields  no  compounds, 
but  with  trinitrobenzene  and  trinitrotoluene,  compounds  containing 
equimolar  quantities  of  the  components  are  indicated  by  the  curves. 
The  compounds  melt  respectively  at  125°  and  S7-5°.  In  the  case  of 
trinitrobenzene,  the  curve  for  the  compound  extends  from  17  to  84-5 
mols.  %  phenanthrene,  the  corresponding  eutectic  temperatures  being 
104°  and  85-5°. 

In  the  case  of  trinitrotoluene,  the  curve  for  the  compound  extends 
from  18  to  70  mols.  %  phenanthrene,  the  eutectic  temperatures  being 
69°  and  70°. 

A  comparison  of  the  results  with  those  previously  obtained  for 
naphthalene  leads  to  the  conclusion  that  of  the  hydrocarbons  with  one, 
two,  and  three  benzene  rings,  naphthalene  most  readily  yields  com- 
pounds with  the  dinitro-benzenes  and  -toluenes.  H.  M.  D. 


Chemical  Affinity.  III.  Solution-affinity  of  Binary  Systems. 
I.  Theoretical.  J.  N.  Bhonsted  (Zeitsch.  physikal.  f'hem,  1908, 
64,  641—656.  Compare  Abstr.,  1906,  ii,  339,  834).— A  mathematical 
paper.  The  phenomena  of  miscibility,  like  those  of  chemical 
combination,  are  very  closely  related  to  the  thermal  constants  of  the 
system. 

In  the  first  place,  equations  representing  the  relations  between  the 
solution-affinity,  A,  and  the  concentration,  and  between  the  heat  given 
out  on  mixing,  V,  and  the  concentration  for  binary  mixtures,  are 
deduced,  and  the  relative  positions  of  the  A  and  U  curves  are  shown. 
Equations  are  then  obtained  showing  the  variation  of  the  heat  of 
admixture  and  the  solution-affinity  respectively  with  the  temperature. 

The  solution-affinity  may  be  represented  by  the  equation  : 

A=a  +  bT-bT\oScT  -  cT2  -  hlT3  - +kT, 

where  k  is  the  affinity-constant  of  admixture.  For  "ideal"  solutions 
(in  which  £/=0),  both  dilute  and  concentrated,  the  differential  affinity 
constants  &L  and  k„,  for  the  two  components  are  given  by  the 
equations  k^=  —  B\ogcX  and  k.,=  -K\oge(\—x)  respectively,  where  x 
represents  the  concentration  of  one  of  the  components  in  unit  quantity 
of  the  mixture.  The  case  of  non-ideal  solutions,  when  U  is  not  zeio, 
is  then  considered,  and  it  is  shown  that  the  separation  of  a 
homogeneous  solution  into  two  layers  with  increase  of  temperature  is 
to  be  expected  when  the  heat-capacity  increases  when  solution  takes 
place.     Finally,  formul*  are  given  showing  how  the  solution-affinity 
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may  be  deduced  from  measurements  of  the  partial  vapour  pressure  of 
the  components,  from  measurements  with  galvanic  cells,  and  also  from 
the  freezing-point  curves  with  the  help  of  thermal  data. 

The  application  of  these  results  to  concrete  cases  will  be  made  in  a 
subsequent  paper.  G.  S. 

Determination  of  the  Bate  of  Chemical  Change  by 
Measurement  of  the  Gases  Evolved.  F.  E.  Everard  Lamplough 
(Proc.  Camb.  Phil.  Soc,  1908,  14,  580— 608).— A  more  detailed  account 
of  work  which  has  already  been  published  (Proc,  1906,  22,  280; 
1908,  24,  29).  W.  H.  G. 

Formation  and  Decomposition  of  Ammonia  by  the  Silent 
Electric  Discharge  in  a  Siemens  Tube,  with  Particular  Re- 
ference to  the  Validity  of  the  Law  of  Mass  Action.  John  H. 
Davies  (Zeitsch.  physihal.  Chem.,  1908,  64,  657— 685).— The  greater 
part  of  the  work  described  in  this  paper  has  already  been  published 
(Le  Blanc  and  Davies,  Abstr.,  1908,  ii,  653.  Compare  Pohl,  ibid., 
819).  The  velocity  constant  for  the  decomposition  of  ammonia  is 
approximately  a  linear  function  of  the  current  strength.  The 
velocity  of  decomposition  is  practically  independent  of  the  frequency 
of  the  alternating  current. 

Starting  with  a  mixture  of  nitrogen  and  hydrogen  in  the  ratio  1  : 3 
by  volume,  the  equilibrium  mixture  contains  3%  of  ammonia,  that  is, 
6%  of  the  possible  amount  of  ammonia  is  formed,  and  the  same 
equilibrium  point  is  reached  on  starting  with  pure  ammonia.  The 
maximum  amount  of  ammonia  at  equilibrium  is  obtained  when  the 
gases  are  taken  in  the  above  ratio.  The  rate  of  formation  falls  off 
very  rapidly,  in  other  words,  the  greater  part  of  the  ammonia  is 
formed  during  the  first  period  of  passing  the  current.  The  velocity 
of  formation  increases  somewhat  with  increase  in  the  current- 
strength.  G.  S. 

The  System  Water,  Ammonium,  Barium,  and  Cupric 
Chlorides.  Euans  A.  H.  Sihreinemakkks  {Client,.  Weekblad,  1908, 
5,  847—852.  Compare  Abstr.,  1908,  ii,  1020).— The  author  has 
employed  his  method  of  representing  a  quaternary  system  by  means 
of  a  regular  tetrahedron  to  represent  the  .system  water,  ammonium, 
barium,  and  cupric  chlorides.  He  finds  that  double  salts  sometimes 
behave  as  though  they  contained  a  single  component,  and  sometimes  as 
though  they  were  composite.  A.J.  \V. 

Induction  by  Ferrous  Salts  of  Interaction  of  Chromic  and 
Hydriodic  Acids.  Robs  A.  Gobtneb  (./.  Physical  Chem.,  1908,1% 
632 — 640). — A  continuation  of  the  work  of  Benson  (Abstr.,  1904,  ii, 
816). 

The  rate  of  liberation  of  iodine  is  reduced  by  the  presence  of  an 

alkali  chloride,  b tide,  or  fluoride,  but  the  ferrous   iron   is   more 

rapidlj  oxidised  in  presence  ol  the  halogen  salt.  Alkali  .sulphates, 
and  alto  agar-agar,  have  no  effecl  on  the  velocity;  egg-albumin  and 
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colloidal  ferric  hydroxide  somewhat  reduce  it,  and  ferric  salts  have  a 
marked  retarding  effect. 

The  liberation  of  iodine  at  0°  is  more  rapid  than  at  30°,  because  the 
ferrous  salt  is  more  rapidly  oxidised  at  the  latter  temperature.  The 
influence  of  concentration  of  various  reagents  is  held  to  support  the 
view  that  both  Fe"  and  Fel"  are  undergoing  oxidation  in  the  solution. 

E.  J.  C. 


An  Improved  Method  of  Esteriflcation.  G.  E.  Gibson  (Proc. 
Boy.  Soc.  Edin.,  1908,  28,  703—704.  Compare  Abstr.,  1905,  i,  852). 
— The  author  describes  an  apparatus  whereby  the  method  of  pre- 
paring esters  described  by  Taylor  (loc.  cit.)  is  rendered  a  continuous 
process. 

C  is  a  wrought  iron  tube  50  cm.  long  and  of  5  cm.  internal  diameter ; 
it  is  closed  at  one  end,  and  fitted  at  tbe  other  end  with  a  screw  cap, 
which  curries  a  tube  connexion  to  the  condenser,  £>.  The  condenser 
tube  fits  loosely  into  a  glass  syphon,  E,  of  capacity  about  150  c.c, 
the  lower  end  of  which  passes  through  a  cork  and  terminates  well 
under  the  liquid  con- 
tained in  flask  A.  C 
and  A  are  connected  by 
the  tube  b,  which  pro- 
jects about  1  cm.  into 
C.  All  the  joints,  with 
the  exception  of  D  to 
E,  are  air-tight.  The 
tube  C  is  loosely  packed 
with  lumps  of  quick- 
lime, and  A  is  charged 
with  the  acid  to  be 
esterified,  mixed  with 
excess  of  alcohol,  about 
100  c.c.  of  benzene, 
and  a  few  drops  of 
concentrated  hydro- 
chloric acid.  Two  small 
gas  flames  are  placed  at 
/,  f,  and  when  the  tube 
C  is  heated  sufficiently 

to  prevent  condensation  of  alcohol  or  benzene,  the  flask  A  is  heated 
on  a  steam-bath.  As  the  liquid  «in  A  boils,  the  vapour  of  the 
ternary  mixture,  alcohol,  benzene,  and  water  (b.  p.  68°),  passes 
into  O  where  it  is  deprived  of  the  water,  whilst  the  mixed  vapour 
of  alcohol  and  benzene  pass  on,  are  condensed  by  D  and  returned 
to  the  flask  by  the  syphon  E. 

It  is  claimed  that  this  method  is  applicable  to  all  cases  where 
Taylor's  method  may  be  used,  and,  as  an  indication  of  the  efficiency 
of  this  process,  figures  are  given  showing  that  pure  ethyl  tartrate  may 
be  prepared  in  quantities  which  are  more  than  90%  of  the  theoretical 
yield.  J.  V.  E. 
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Kinetics  of  the  Formation  and  Saponification  of  the  Esters 
of  Nitrous  Acid.  Waldemar  M.  Fischer  (Zeit*ch.  physikal.  Chem., 
1908,  65,  61 — 69). — Ethyl  nitrite  reacts  so  rapidly  with  water  that 
the  rate  of  reaction  cannot  be  measured.  In  very  dilute  aqueous 
solution,  when  hydrolysis  is  complete  (1  mol.  in  500  litres),  the 
nitrous  acid  in  the  ester  can  therefore  be  titrated  like  the  free  acid. 
The  equilibrium  mixture  of  acid,  alcohol,  ester,  and  water  contains 
very  little  ester;  K=  [alcohol]  [acid]/[ester]  [water]  is  about  0-012 
at  0°.  The  rapid  formation  of  ethyl  nitrite  in  aqueous  solution  is 
partly  conditioned  by  the  relative  insolubility  of  the  ester  in  water, 
and  its  consequent  removal  from  the  system. 

The  velocity  of  saponification  of  ethyl  nitrite  by  alkalis,  both  in 
aqueous  and  absolute  alcoholic  solution,  is  of  the  same  order  as  that 
of  other  efters.  It  is  hydrolysed  by  sodium  hydroxide  in  aqueous 
solution  about  three  times  as  rapidly  as  ethyl  acetate  under  corre- 
sponding conditions,  and  about  one-tenth  as  rapidly  as  the  latter  by 
sodium  ethoxide  in  absolute  alcohol. 

The  mechanism  of  ester  formation  in  this  case  is  discussed. 
Although  the  reaction  is  very  rapid,  it  is  probably  not  an  ionic 
reaction,  but  proceeds  through  the  formation  of  an  unstable  inter- 
mediate  compound    of   acid   and    ester    (Baeyer  and  Villiger). 

G.  S. 

Esteriflcation.  I.  Victor  Meyer's  Esterification  Law. 
Martin  A.  Rosanofp  and  W.  L.  Prager  (J.  Amer.  Chem  Soc,  1908, 
30,  1895 — 1907). — In  accordance  with  Victor  Meyer's  law  (Abstr., 
1894,  i,  463),  aromatic  acids,  in  which  both  positions  next  to  the 
carboxyl  group  are  occupied  by  substituting  groups,  cannot  be 
esteritied  by  means  of  alcohol  and  acid.  It  has  been  found,  however, 
that  such  acids  can  be  readily  esteritied  by  simply  heating  them  at 
high  temperatures  with  ethyl  alcohol,  or  even  by  prolonged  warming 
at  the  temperature  of  the  water-bath.  The  esteriticatiou  law  must 
therefore  be  modified  as  follows :  "  Aromatic  acids  with  one  or 
both  positions  next  to  the  carboxyl  occupied  by  substituting  groups 
combine  with  alcohols  more  slowly,  although  to  no  less  extent,  than 
acids  otherwise  constituted." 

A  form  of  the  mass  law  is  presented  in  which  the  volumes  of  the 
reacting  substances  are  taken  into  account,  and  is  recommended  for 
employment  in  kinetic  studies  generally. 

The  equilibrium  and  velocity  constants  of  the  esterification  of 
several  acids  by  ethyl  alcohol  have  been  determined,  with  the 
following  results.  Acetic  acid,  at  the  ordinary  temperature, 
A'=4,  A  =  0-00(161  ;  2  :  4  :  6-trichlorobonzoic  acid,  at  183°,  7i  =  0-105, 
A-0-031  ;  2  : 4 :  6-tribromobenzoio  acid,  at  188°,  K=  042,  k  =  0-088; 
2 :  3 :  o-tribromobensoio  acid,  at  188°,  A'  -0-12,  A  =  0-37;  3  :  4  :  5-tri- 

bromol acid,  at  183°,  K=0'30,  k  =  0-90  ;  benzoic  acid,  at  183,°, 

A  <>-40,  A  =  0  63.  From  these  results,  it  is  seen  that  the  velocity 
;int  of  2  : 4  :  6-tribromobeDzoio  acid  is  about  one-fourth  of  that 
ol  the  2  :3  : 6-tribromc-aoid,  and  one-teuth  of  that  of  the  3  :4  :5-tri- 
lnomo-acid.  The  sleric  hindrance  hypothesis  is  shown  to  be  untenable 
by  tho   fact   that   the   velocity  constant   of   the   di-ortho-substituted 
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trichlorobenzoic  acid,  instead  of  being  greater,  is  much  smaller  than 
that  of  the  corresponding  tribromo-acid. 

2:3:  5-Tribromobenzoic  acid,  m.  p.  193-5°,  forms  yellow  crystals. 

E.  G. 

Esterification.  II.  W.  L.  Phager  (/.  Amer.  Chem.  Soc,  1908, 
30,  1908 — 1914). — Rosanoff  and  Piager  (preceding  abstract)  have 
shown  that  Victor  Meyer's  steric  hindrance  hypothesis  and  esterifi- 
cation law  are  untenable. 

This  conclusion  is  now  confirmed  by  a  study  of  the  esterification  of 
a-nitrophthalic  acid  with  ethyl  alcohol  at  183°,  which  has  given 
iT=l-58  and  h  =  0-20. 

The  investigation  has  been  extended  to  aliphatic  acids,  and  the 
following  values  have  been  obtained  at  183°.  Acetic  acid,  iT=4-0, 
&=T48;  propionic  acid,  A'=2-24,  &  =  0-95  ;  isobutyric  acid,  -5T=  2*10, 
&=10-7;  aa-dimethylpropionic  acid,  K=  2-0,  A  =  0-18.  The  following 
values  of  k  are  derived  from  an  application  of  the  mass  laws  to 
Lichty's  results  (Abstr.,  1896,  ii,  557)  on  the  esterification  of  the 
chloroacetic  acids  at  80°.  Chloroacetic  acid,  2-46  ;  dichloroacetic  acid, 
6-38,  and  trichloroacetic  acid,  12-0.  These  results  do  not  accord 
with  the  steric  hindrance  hypothesis.  isoButyric  acid  undergoes 
esterification  more  rapidly  than  propionic  acid,  whereas  the  reverse 
should  be  the  case.  Moreover,  the  velocity  constants  of  the  chloro- 
acetic acids,  even  at  80°,  are  greater  than  that  of  acetic  acid  at  183°, 
and  increase  with  the  number  of  chlorine  atoms  near  the  carboxyl 
group,  which  is  in  direct  opposition  to  the  requirements  of  the  steric 
hindrance  hypothesis. 

The  electric  dissociation  constants  of  these  acids  are  quoted,  and  it  is 
shown  that  an  increase  in  the  esterification  constants  is  accompanied 
by  an  increase  in  the  dissociation  constants. 

It  is  shown  that  the  large  differences  between  the  esterification 
constants  of  mono-ortho-substituted  aromatic  acids  and  those  of  acids 
with  the  two  ortho-positions  free,  enable  a  separation  of  acids  of 
the  former  class  from  other  acids  to  be  effected  by  a  process  of 
esterification.  E.  G. 

Esterification,  Hydrolysis  of  Esters,  and  Formation  of  Salts 
with  Arylacetic  Acids  and  Some  of  their  Derivatives.  Joseph 
Gyr  (Ber.,  1908,  41,  4308 — 4322.  Compare  Sudborough  and 
Feilmann,  Proc,  1897,  241  ;  Sudborough  and  Lloyd,  Trans.,  1898, 
73,  81  ;  1899,  75,  467  ;  Menschutkin,  Abstr.,  1881,  883).— The  work 
of  Bistrzycki  and  his  pupils  has  resulted  in  the  convenient  preparation 
of  tertiary  aromatic  acids.  The  introduction  of  phenyl  groups  into 
acetic  acid  decreases  the  strength  of  the  acid,  unlike  the  introduction 
of  chlorine,  which  increases  the  strength.  Further,  these  substituted 
acetic  acids  are  more  difficult  to  esterify,  and  the  inquiry  was  instituted 
in  the  hope  that  a  systematic  comparison  of  the  different  arylacetic 
acids  would  throw  some  light  on  these  properties.  Methyl  alcohol 
was  chosen,  as  Menschutkin  has  already  shown  that  the  velocity  of 
esterification  at  the  start  of  the  reaction  is  greater  than  with  the  others 
(this  Journ.,    1877,   ii,   865;    Abstr.,    1879,    36).     The   alcohol   was 
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carefully  dehydrated  over  calcium  (this  vol.,  i,  2),  as  traces  of  water 
depress  the  constant.  The  solution  was  jV/IO  both  as  regards  organic 
acid  and  the  catalytic  hydrochloric  acid,  the  temperature  employed 
was  25°,  and  the  constant  determined  from  the  equation  K  = 
Ijtlogaja-x.  Acetic  acid  was  esterified  50%  during  two  minutes, 
phenylacetic  acid  during  five  minutes,  diphenylacetic  acid  in  one  and 
a-half  hours,  and  triphenylacetic  acid  not  even  after  one  hundred  hours. 
Below  are  given  the  constants  found  during  the  inquiry,  the  initial 
constant  being  in  all  cases  higher  than  those  found  later  in  the 
experiment. 


A*. 

Acetic  acid 7758 

Phenylacetic  acid 3  "566 

Diphenylacetic  acid 0  -202 

Triphenylacetic  acid     0-000503 

^-Hydroxyphenylacetie  acid..  3  '979 
y-Hydroxydiphenylacetic 

acid 0-205 

p-Hydroxy  triphenylacetic 

acid 0-000339 


K. 

Chloroacetic  acid  2  "355 

Phenylchloroacetic  acid   0-445 

p-Tolylacetic  acid 3752 

Pheuyl-p-tolylacetic  acid 0-221 

Diphenyl-^)-tolylacetic  acid...  O'O0O175 

Glycollic  acid    9-S59 

Mandelic    „      3-098 

Benzilic      „      0-0177 


In  every  instance  there  is  a  very  large  decrease  in  the  esterification 
constant  when  the  phenyl  group  is  introduced. 

The  hydrolysis  of  the  esters  was  carried  out  in  methyl  alcohol 
distilled  over  sodium,  as  Kremann  has  shown  that  small  quantities  of 
water  have  only  a  slight  effect  on  the  hydrolysis  constant  (Abstr., 
1905,    ii,    307).       The    solutions    again    used    were    N\\§\     aK= 

l/t  Xla  -  X. 

aK.      |  aK. 


Methyl  triphenylacetate. 

,,       diphenyl-p-tolylacetate 


Methyl  acetate  0-0102 

,,       phenylacetate  00178 

,,       diphenylacetate  0  0031 

The  introduction  of  one  phenyl  residue  actually  raises  the  constant ; 
the  triaryl  esters  are  very  stable. 

The  following  salts  of  triphenylacetic  acid  have  been  prepared  :  the 
ammonium,  C20H19O2N,l£H„O!,  easily  hydrolysed  by  water,  potassium, 
CqH,,/  >.. K,l j  ti.,0,  barium,  strontium,  and  copjier.  The  ammonium, 
C2IH.,10.,N,H20,  sodium,  potassium,  barium,  and  lead  salts  of  diphenyl- 
jc-lolylacetic  acid  have  also  been  obtained. 

A  convenient  method  of  preparing  phenyl-p-tolylacetic  acid  by 
condensing  mandelic  acid  and  toluene  in  the  presence  of  tin  tetra- 
chloride is  described.  W.  R. 

Chemical  Composition  of  Matter.     Eduard  Mulder  (liec.  trap, 

i/mit.,  1 908,  27,  418). — It  is  suggested  that   Daltonian  atoms  contain 

thai  t  he  latter  are  again  o>,i!|>osite,nnd  soon  indefinitely. 

The  final,  infinitely  small  atoms  are  Bupposed  to  be  beyond  conception. 

I;   .).  C. 

Explanation  of  the  Periodic  System  of  the  Elements  on 
the  Basis  of  the  Electron  Theory.  Huiio  Stbaohb  (Her.  deut. 
phytikal.  His.,  1908,6,  798   -803). — A  theoretical  paper  in  which  an 
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attempt  is  made  to  explain  a  large  number  of  different  phenomena  on 
the  assumption  that  the  atoms  are  aggregates  of  corpuscles  which  are 
identical  with  electrons  and  with  the  particles  which  constitute  the 
ether.  The  distance  separating  two  corpuscles  determines  the  nature 
of  their  mutual  action,  that  is  to  say,  whether  they  attract  or  repel  one 
another.  The  nature  of  the  action  of  an  atomic  aggregate  on  the 
ether  particles  is  supposed  to  determine  the  electro-positive  or 
-negative  character,  the  valency,  and  other  properties  of  the  atoms. 
Corresponding  with  the  periodic  system,  the  nature  of  this  mutual 
action  varies  in  a  periodic  manner  as  the  atomic  aggregates  increase 
in  complexity.  H.  M.  D. 

New  Periodic  Function  of  the  Atomic  Weight.  Viktor 
Poschl  (Zeitsch.  physikal.  Chem.,  1908,  64,  707— 708).— When  the 
proportions  of  the  elements  present  on  the  earth  are  plotted  against 
their  respective  atomic  weights,   a  periodic  curve  is  obtained. 

G.  S. 

Filter  Holder.  Robert  Hansen  (Chem.  Zentr.,  1908,  ii,  1145; 
from  Apoth.  Zeit.,  1908,  23,  652). — An  arrangement  is  described  for 
holding  the  folded  filter  paper  in  a  funnel  so  as  to  leave  a  free  space 
of  about  6  mm.  between  the  holder  and  the  funnel.  It  is  made  of 
tinned  iron  with  an  aperture  at  the  bottom  for  the  filtrate  to  flow 
through,  and  will  fit  all  kinds  of  funnels.  Besides  hastening  filtra- 
tion, it  obviates  the  necessity  of  accurately  folding  the  filter  paper  to 
fit  a  particular  funnel.  J.  V.  E. 

Filter  Funnel  and  Funnel  Strainer.  Ernst  Pessler  (Chem. 
Zentr.,  1908,  ii,  1145  ;  from  Apoth.  Zeit.,  1908,  23,  659).— -The  author 
describes  a  conical  aluminium  filter-paper  holder  to  be  placed  in  the 
ordinary  funnel ;  it  is  perforated  from  the  apex  to  the  rim  at  the  top 
by  small  holes,  and  has,  in  addition,  several  points  which  rest  on  the 
funnel  and  keep  a  space  of  about  i-cm.  between  the  funnel  and  the 
strainer. 

The  aluminium  funnel  strainer  described  is  made  with  a  bevel  edge 
so  as  to  fit  closely  to  the  funnel ;  it  is  perforated  by  one  millimetre 
holes,  and  is  designed  to  replace  the  older  form,  in  which  the  sieve  is 
soldered  to  the  funnel.  J.  V.  E. 

A  Stirrer  for  Vacuum-Distillation  Flasks.  H.  Suchting 
(Zeitsch.  anal.  Chem.,  1908,  47,  755 — 756). — The  stirrer  is  constructed 
as  follows  :  A  glass  tube,  5  mm.  in.  diameter  and  about  850  mm.  in 
length,  is  fixed  through  the  rubber  stopper  closing  the  neck  of  the 
flask,  the  lower  end  of  the  tube  projecting  about  50  mm.  below  the 
stopper.  A  wide  tube  about  100  mm.  in  height  is  fixed  to  the  long 
tube  just  above  the  stopper,  and  the  space  between  the  two  is  partly 
filled  with  mercury.  A  second  long  tube  is  passed  over  the  first,  its 
lower  end  dipping  in  the  mercury,  and  its  upper  end  being  fixed  by 
means  of  a  piece  of  rubber  tubing  to  a  glass  rod  passing  down  the 
centre  of  the  first  tube  into  the  flask  ;  at  the  bottom  of  the  rod  is 
fixed  a  stirring  device.     Short  pieces  of  tubing  held  in  clamps  serve 

3—2 
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as  bearings  for  the  outer  long  tube,  and  the  latter  is  rotated  together 
with  the  rod  by  means  of  a  pulley  and  motor.  When  the  air  is 
exhausted  from  the  flask,  the  mercury  rises  io  the  space  between 
the  two  tubes  until  the  barometric  height  is  reached.  W.  P.  S. 

Distillation  and  Rectification  of  Alcohol.  (Lecture  Experi- 
ment.) Edoaed  Doxath  (Chem.  Zentr.,  1908,  ii,  1001 — 1002;  from 
Zeitsch.  chem.  Apparat.,  1908,  3,  360 — 362). — Beer  containing  3  to 
4%  of  alcohol  is  boiled  in  a  flask  and  the  vapour  led  by  means  of  a 
tube  into  a  second  flask,  where  a  liquid  condenses  having  12  to  15%  of 
alcohol ;  if  a  third  flask  is  attached  to  the  second  one  in  a  similar 
manner  so  as  to  condense  the  issuing  vapour,  a  spirit  is  obtained  of 
sufficient  strength  to  burn.  The  principle  of  rectifying  spirit  is  also 
shown  by  having  as  a  condenser  a  series  of  copper  vessels  with  outside 
copper  jackets,  so  that  water  at  various  temperatures  may  be  made  to 
circulate  round  them.  A  third  form  of  apparatus  for  demonstrating 
this  process  is  described,  where  the  vapour  from  boiling  beer  or  other 
dilute  spirituous  liquid  is  led  into  a  condensation  vessel  from  which 
vapour  still  passes  on  through  a  tower  fitted  with  frequent  layers  of 
metallic  gauze,  thence  through  a  series  of  water-cooled  bulbs,  and, 
finally,  the  issuing  vapour  is  condensed.  A  liquid  containing  58  to  60% 
vol.  of  alcohol  is  obtained  by  this  method.  J.  V.  E. 
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Hydrate  of  Iodine  Oxyfluoride,  Fluoroiodates,  and  Iodoxy- 
fluorides.  Kudolf  F.  Weinland  and  Febdinand  Reischle  (Zeitsch. 
anorg.  Chem.,  1908,60,163 — 172.  Compare  Weinland  and  Lauenstein, 
Abstr.,  1899,  ii,  363). — Iodine  oxyfluoride  hydrate,  10F3,5H.,0  or 
IF3(OH).,,4H20,  is  obtained  in  colourless  needles  by  dissolving  iodic 
acid  in  a  solution  of  hydrofluoric  acid  in  glacial  acetic  acid  and 
evaporating.  The  same  compound,  contaminated  with  iodine,  is 
obtained  when  alcohol  is  used  as  solvent.  The  crystals  fume  in  the 
air,  giving  off  hydrogen  fluoride. 

Inn]-  salts  containing  pyridine  have  also  been  prepared.  When 
1  mol.  each  of  iodic  acid  and  pyridine  are  dissolved  in  an  acetic 
acid  solution  nf  hydrofluoric  acid  and  the  solution  evaporated  over 
sulphuric  acid,  pyridine  trifluoroiodate,  I  K.,(<  M  I  i  .< '  \  1 1  ,  cparates 
in  colourless,  prismatic  needles.  When  :i  concentrated  aqueous  solu- 
tion of  this  salt  is  allowed  to  crystallise  slowly,  p>iri<lut<-  di/htoro- 
iodulf,  !  I  '  i  '  >l  I ),(  '  N  llj,  is  obtained  in  oolourless  crystals.  When 
the  pyridine  salt  firs!  mentioned  is  dissolved  in  a  mixture  of  hydro- 
fluoric acid  and  glacial  acetic  acid,  ami  1  mol.  of  iodic  acid  18 
added,  pyridine  pentqfluorodi-iodate,  [Fs0(OH)l0INHBtIOFa,H.O,  is 
obtained.       Kin  illy,  from  a  mIuUou  of  2  inols.  of  iodic  acid,  1  mol.  of 
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pyridine,  and  excess  of  hydrofluoric  acid  in  alcohol,  pyridine  hepta- 
fluorodi-iodate,  IF4(OH),C5NH5,IOF3,  is  obtained  in  colourless  needles. 
All  the  pyridine  salts  are  stable  in  air. 

The  following  five  compounds  are  obtained  by  dissolving  the 
corresponding  iodo-compounds  (iodobenzene  and  the  iodotoluenes)  in 
very  concentrated  alcoholic  hydrofluoric  acid.  Phenyl  iodoxyfluoride 
hydrqfluoride,  CrH5-I0Fo,HF.  the  ;;-bromo-derivative, 

"  C6H4Br-IOF.,,HF, 
and  o-,  m-,  and  ■p-toh/liodoxyfluoride  hydrofluoride,  C6H4Me,IOF„,HF, 
all  form  colourless  crystals,  which  reidily  give  up  hydrogen  fluoride. 
The  compound,  IOF^CgBL-'IOF.,,  separates  in  colourless  needles  from  a 
solution  of  1  mol.  of  iodobenzene  and  3  mols.  of  iodic  acid  in  alcoholic 
hydrofluoric  acid  ;  it  is  readily  decomposed  by  water.  G.  S. 

Ozone.  III.  Stephan  Jahx  (Zeitsch.  anorg.  C/iem.,  1908,  60, 
292—336.  Compare  Abstr.,  1905,  ii,  16  ;  1906,  ii,  292).— The 
sources  of  error  in  measurements  of  the  electrical  potential  of  ozone 
are  discussed.  The  velocity  of  rotation  of  the  electrode  is  without 
influence,  and  the  anomalies  are  therefore  not  to  be  explained  by 
diffusion  (compare  Luther  and  Inglis,  Abstr.,  1903,  ii,  406).  The 
effect  is  shown  to  be  probably  due  to  the  adsorption  of  ozone  by 
platinum. 

Measurements  of  potential  were  made  against  hydrogen  with 
platinum  electrodes  in  sulphuric  acid,  with  and  without  the  addition  of 
cobaltic  sulphate.  The  results  show  that  over  the  interval  where  Co'" 
forms  2-5 — 8"0%  of  the  total  Co,  the  potential  of  the  cell  corresponds 
closely  with  that  required  by  the  ratio  Co"' :  Co".  When  Co'"/Co"  =  1, 
the  potential  is  1"785  volt,  a  value  employed  in  calculating  the  ozone 
potential. 

The  E.M.F.  of  a  cell  in  which  the  reaction  03  +  H2  =  H20  +  02 
occurs,  is  probably  l-90  volt  at  0°. 

An  equation  is  given  by  means  of  which  the  temperature-limits  of 
stability  of  ozone  may  be  determined,  derived  from  the  Gibbs-Helm- 
holtz  equation,  but  the  uncertainty  of  the  values  for  potential  and  for 
specific  heat  is  so  great  that  no  accurate  calculation  can  be  made.  It 
appears,  however,  that  ozone  should  be  formed  from  oxygen  by  the 
action  of  heat  alone  in  quite  measurable  quantity  at  a  temperature  of 
2000°  (compare  Fischer  and  Marx,  Abstr.,  1906,  ii,  224,  606). 

C.  H.  D. 

Ozone.  IV.  Stephan  Jahn  (Zeitsch.  anorg.  Chem.,  1908,  60, 
337 — 357.  Compare  preceding  abstract). — The  development  of  heat 
in  the  decomposition  of  ozone  has  been  measured  by  a  method  similar 
in  principle  to  that  of  van  der  Meulen's,  soda-lime  being  employed  as 
catalyst,  and  a  current  of  ozonised  oxygen  of  constant  composition  led 
through  the  calorimeter.  The  catalyst  was  contained  in  a  glass  tube 
connected  with  a  copper  spiral  tube  in  a  vacuum-jacketed  vessel. 

The  heat  of  dissociation  of  ozone  is  found  to  be  34,100  cal.  per 
gram-molecule,  with  a  probable  error  of  1  C.  H.  D. 

Investigation  of  the  System  :  Sulphur-Iodine.  F.  Omvaki 
(Atti  R.   Accad.  Lined,  1908,   [v],   17,  ii,  512— 521).— The  freezing- 
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point  curve  of  mixtures  of  sulphur  and  iodine  is  of  the  type  of  a 
cryohydric  curve,  the  eutectic  point,  corresponding  with  SOS  atom  %  of 
sulphur,  being  at  65'7°.  The  formation  of  compounds  by  fusion  of 
these  two  elements  is  hence  excluded,  the  supposed  melting  point  of 
the  two  iodides,  S3Ia  and  S.^T.,,  being  the  cryohydric  point. 

Cryoscopic  measurements  of  sulphur  dissolved  in  iodine  show  that 
the  molecular  weight  has  the  value  256,  corresponding  with  Ss  in  dilute 
solution,  but  increases  as  the  concentration  is  raised  ;  there  is 
therefore  no  isomorphism  between  the  two  elements.  The  specific 
volume  curve  for  mixtures  of  sulphur  and  iodine  is  a  straight  line 
joining  the  specific  volumes  of  the  two  elements.  The  supposed 
iodides,  S.,I2  and  SIg,  obtained  by  crystallisation  from  solution,  are 
mechanical  mixtures  of  sulphur  and  iodine,  as  also  is  probably  the 
iodide,  SgI2.  T.  H.  P. 

Absolute  Sulphuric  Acid :  its  Preparation  from  Sulphur 
Trioxide  and  Water  :  its  Specific  Electrical  Conductivity  and 
that  of  more  Dilute  Acid.  David  M.  Lichty  (J.  Amer.  C/iem.  Soc, 
1908,  30,  1834— 1816).— During  a  study  of  the  decomposition  of 
oxalic  acid  by  sulphuric  acid  (Abstr.,  1907,  ii,  445),  it  was  observed 
that  the  rate  of  decomposition  was  decreased  to  a  surprising  extent  by 
the  addition  of  only  0"01%  of  water  to  sulphuric  ncid  supposed  to  be  of 
100%  strength.  Since  analytical  methods  are  not  sufficiently  accurate 
to  determine  the  presence  of  very  small  quantities  of  water,  recourse 
was  had  to  determination  of  the  specific  electrical  conductivity  of  the 
acid.  This  method,  however,  could  not  serve  to  establish  the 
composition  of  the  acid,  since  the  exact  conductivity  of  any  one 
concentration  was  not  known. 

A  method  has  therefore  been  devised  for  the  preparation  of  absolute 
sulphuric  acid  by  the  direct  interaction  of  sulphur  trioxide  and  water 
in  stoicheiometricp.l  proportions.  The  specific  conductivity  of  the  acid 
obtained  in  this  way  has  been  determined  at  25°,  and  found  to  be 
0'01041  reciprocal  ohm,  which  is  also  the  minimum  specific  con- 
ductivity of  concentrated  sulphuric  acid.  It  has  also  been  found  that 
the  maximum  f.  p.  of  concentrated  sulphuric  acid  is  identical 
with  the  f.  p.  of  the  absolute  acid,  namely,  10*43 — 10-45°.  It  is 
proved,  therefore,  that  the  preparation  of  absolute  sulphuric  acid 
may  be  based  on  the  minimum  specific  conductivity  and  on  the 
maximum  f.  p. 

It  is  shown  that,  for  acid  of  not  lo^s  than  !>."> ".',  strength,  the  results 
of  analysis  by  means  of  oonductivity  determinations  are  accurate  to 
within  ii(H ",,  A  (able  of  specific  conductivities  is  given,  which  may 
bo  used  for  analytical  purposes.  E.  <i. 

Mixed  Anhydrides  of  Sulphuric  Acid.  Ami'  Piotbt  and 
Geobobb  K  \  in.  (Bull.  Soc.  chim.,  L908,  [iv],  3,  11M — 1126  ;  Arch,  toi, 
phyi.  not.,  1908,  26,  437 — 164),  In  preparing  the  mixed  anhydride 
of  nitric  and  sulphuric  acids,  (808)4N80j,  already  described  (Abstr., 
1907,  ii.  758),  there  is  also  formed  some  sulphonitrous  anhydride, 
(808),(N,Og),,  in.  p.  198  -200",  b.  p,  802  306  728  mm.,  whieh  i* 
better  prepared  bj  di  BoWing  sulphur  trioxide  and  nitrogen  trioxide 
separately  in  carbon  tetrachloride  and  mixing  the  two  .solutions.    It 
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is  a  hard,  colourless  substance  crystallising  in  needles.  Its  properties 
are  very  similar  to  those  of  the  nitryl  tetrasulphate  described 
previously,  and,  like  the  latter,  it  gradually  liquefies,  but  does  not 
fume  in  moist  air.  Since  Provostaye's  nitrosyl  sulphate  (Ann.  Chim. 
phys.,  1840,  [ii],  73,  362)  has  m.  p.  217—230°  and  distils  at  360°, 
according  to  various  authors,  it  is  suggested  that  it  cannot  have  the 
formula,  (S03),N,03,  generally  assigned  to  it,  but  should  probably 
be  represented  as  (S03)(J(X303)3. 

D'Arcy's  observation  (Trans.,  1889,  55,  157),  that  boron  and  sulphur 
trioxides  do  not  combine  when  heated  together  in  open  vessels,  is 
confirmed,  but  combination  takes  place  when  the  operation  is  carried 
out  in  a  closed  vessel,  boryl  sulphate,  S02(0*BO)2,  being  formed  at 
115 — 120°,  boryl  disulphate,  (S03)2,B203,  at  230°,  and  mixtures  of 
the  two  at  intermediate  temperatures.  Both  are  colourless,  amorphous, 
bulky,  brittle,  hygroscopic  substances,  which  have  no  definite  melting 
point,  do  not  fume  in  moist  air,  but  dissociate  when  heated,  leaving 
eventually  residues  of  boron  trioxide.  They  dissolve  in  water,  yielding 
solutions  of  boric  and  sulphuric  acids.  Boryl  disulphate  reacts  with 
alcohol  to  form  alkyl  borates  and  alkyl-sulphuric  acids.  In  the  last 
respect,  its  behaviour  differs  somewhat  from  that  of  other  mixed 
anhydrides  (compare  Friedel  and  Ladenburg,  Compt.  rend.,  1865,  64, 
84;  Pictet  and  Geleznoff,  Abstr.,  1903,  i,  309,  601 ;  Pictet  and  Bon, 
Abstr.,  1906,  i,  3). 

When  chromium  trioxide  and  sulphur  trioxide  are  heated  in  closed 
tubes  at  75°  or  at  a  higher  temperature,  a  yellow  mass  of  the  mixed 
anhydride,  S03,Cr03,  is  formed,  together  with  some  chromium  sesqui- 
oxide,  from  which  it  could  not  be  separated.  T.  A.  H. 

Molecular  Weight  of  Selenium.  F.  Olivari  (Atti  E.  Accad. 
Lincei,  1908,  [v],  17,  ii,  389 — 391). — Cryoscopic  measurements  of 
solutions  of  selenium  in  iodine  (compare  Timmermans,  Abstr.,  1906, 
ii,  429)  give  for-  the  molecular  weight  of  selenium  the  values 
1502 — 167"7,.  the  number  calculated  for  Se,  being  158-4;  thus 
selenium  has  the  molecular  weight  corresponding  with  Se10  at  4° 
(compare  Beckmann,  Abstr.,  1904,  ii,  235),  with  Seg  at  42°  (compare 
Beckmann  and  Pfeiffer,  Abstr.,  1897,  ii,  363),  and  with  Se,  at  113-9° 
(compare  also  Pellini  and  Pedrina,  Abstr.,  1908,  ii,  833).      T.  H.  P. 

Volumetric  Composition  of  Gaseous  Ammonia  and  Atomic 
Weight  of  Nitrogen.  Philippe  A.  Guye  and  A.  Pintza  (Compt. 
rend.,  190S,  147,  925 — 92S). — Ammonia  prepared  from  pure  ammonium 
chloride  and  lime  was  decomposed  by  a  hot  platinum  wire,  and  the 
nitrogen  and  hydrogen  obtained  were  passed,  after  purification,  into  a 
vacuous  vessel  of  about  3|  litres  capacity  until  the  pressure  was  about 
one  atmosphere  at  0°.  The  loss  in  weight  of  the  complete  generating 
apparatus  being  known,  the  weight  and  density  of  the  mixed  gases 
could  be  calculated.  One  litre  of  the  mixed  gases  at  0°  and  760  mm. 
was  found  to  weigh  037989  gram  when  corrected  for  traces  of  sulphur 
dioxide  and  trioxide.  Knowing  the  densities  of  hydrogen  and  nitrogen, 
and  making  allowance  for  their  slight  expansion  on  mixing,  the 
volumetric  ratio  of  nitrogen  to  hydrogen  in  ammonia  is  1:300172. 
It  follows  that  the  atomic  weight  of  nitrogen  is  14014  (0=  16). 
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Consideration  of  the  sources  of  error,  however,  showed  that  any 
value  from  14'002  to  14-022  might  well  have  been  obtained.  The 
authors  consider  their  method  less  accurate  than  direct  gravimetric 
determinations.  R.  J.  C. 

Oxidation  of  Ammonia  by  Potassium  Permanganate  and 
the  Effect  of  Ammonium  Salts  on  the  Reaction.  Mordko 
Herschkowitsch  (Zeitsch.  physikal.  Chem.,  1908,  65,  93 — 96). — Dilute 
solutions  of  ammonia  and  of  potassium  permanganate,  in  varying 
concentrations,  with  or  without  the  addition  of  ammonium  salts, 
have  been  heated  for  definite  periods  in  a  large  flask  at  40°,  and  the 
relative  proportions  of  nitrogen,  nitrous  and  nitric  acids  in  the  mixture 
determined. 

Increase  in  the  proportion  of  ammonia  increases  both  the  nitrogen 
and  the  nitrous  acid,  and  diminishes  the  nitric  acid;  increasing  the 
concentration  of  both  reagents  has  much  the  same  effect,  except  that 
the  proportion  of  nitrous  acid  is  not  much  altered.  Addition  of 
ammonium  salts  diminishes  the  amounts  of  nitrogen  and  nitrous  acid, 
and  greatly  increases  the  nitric  acid.  Ammonium  salts  are  formed 
in  the  course  of  the  reaction,  even  when  none  are  present  originally, 
and,  in  order  to  eliminate  their  action,  experiments  have  been  made 
in  which  excess'of  alkali  is  added  previously.  In  these  circumstances, 
less  nitrous  acid  and  more  nitrogen  are  formed.  G.  S. 

The  Hydrazinates  of  some  Metallic  Salts.  Hartwig  Franzen 
and  O.  von  Mayer  {Zeitsch.  anorg.  Chem.,  1905,  60,  247—291). — 
Hydrazinates  of  metallic  salts  have  been  prepared  by  Curtius  and 
Schrader  (Abstr.,  1895,  ii,  10)  and  by  Hofmann  and  Marburg  (Abstr., 
1899,  i,  486).  A  number  of  new  methods  of  preparation  are  now 
described.  On  the  addition  of  hydrazine  to  a  solution  of  a  cobalt- 
ammine  salt,  reduction  always  takes  place,  nitrogen  being  evolved, 
and  the  hydrazine  compound  of  a  cobaltous  salt  being  precipitated. 

One  mol.  of  hydrazine  replaces  2  mols.  of  ammonia.  The  double 
compounds  form  crystalline  powders,  insoluble  in  water,  soluble  in 
acids  or  ammonia.  Sulphates  and  nitrates  tond  to  combine  with 
3  mols.  of  hydrazine,  whilst  chlorides,  bromides,  and  oxalates,  witli 
the  exception  of  nickel  chloride  and  bromide  and  of  calcium  and 
strontium  bromides,  retain  only  2  mols.  Tho  following  compounds 
have  been  prepared  : 

With  .'iX.ll,:  Nickel  chloride,  bromide,  sulphate,  nitrate,  and 
dithionate;  cobaltous  sulphate  and  nitrate;  zinc  nitrate;  cadmium 
nitrate;  calcium  bromide;  strontium  bromide. 

With  2N..II, :  Nickel  chloride,  bromide,  and  oxalate;  cobaltous 
nli',  a  nil  oxalate  :  zinc  ohloride,  bromide,  iodide,  oxalate, 

and    sulphate;   cadmium    chloride,    bromide,    iodide,   oxalate,   sulphate, 

carbonate,  and  phosphate;  ferrous  chloride  and  oxalate;  manganous 
chloride,  sulphate,  and  nitrate;  ouprio  oxalate  ;  calcium  ohloride  and 
citrate;  strontium  ohloride ;  barium  ohloride  and  bromide, 
Pull  and  descriptions  of  the  compound    are  "inch. 

0.  M.  D. 
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Chlorine  Azide  [Chloroazoimide],  N3C1.  Fkitz  Easchig  (Ber., 
1908,  41,  4194— 4195).— Chloroazoimide,  N3C1,  is  liberated  as  a 
colourless  gas,  having  an  odour  similar  to  hypochlorous  acid,  when  an 
aqueous  solution  of  sodium  azoimide  (1  mol.)  and  sodium  hypochlorite 
(1  mol.)  is  acidified  even  with  weak  acids,  such  as  acetic  acid  or  boric 
acid.  It  is  slightly  soluble  in  water,  forming  a  yellow  solution,  and 
explodes  with  extraordinary  violence  when  brought  into  contact  with 
a  flame  or  glowing  splinter,  and  sometimes  spontaneously  with  the 
production  of  a  pale  blue  flame.  It  is  decomposed  bv  aqueous  sodium 
hydroxide,  thus  :  N3C1  +  2NaOH  =  NaNs  +  XaOCl  +  H.,0. 

W.  H.  G. 

Preparation  of  Crystalline  Silicon.  A.  J.  Kieser  (Cheni.  Zeit., 
1908,  32,  1161— 1162).— With  the  object  of  ascertaining  whether 
combination  takes  place  between  aluminium  and  silicon  when  methods 
involving  the  use  of  aluminium  are  employed  for  preparing  silicon, 
careful  tests  have  been  made  for  aluminium  in  the  silicon  and  for 
silicates  in  the  slag.  For  the  first  tests,  crystalline  silicon  was  prepared 
by  Vigouroux's  method,  and  for  the  second  the  slag  from  Wohler's 
method  was  examined.  In  each  case  the  quantity  of  aluminium  and 
silica  respectively  obtained  was  so  small  as  to  make  it  evident  that 
combination  between  aluminium  and  silicon  does  not  take  place. 

J.  Y.  E. 

New  Formation  of  Liquid  Alloys  of  Potassium  and 
Sodium.  George  F.  Jaubert  (Bull.  Soc.  chim.,  1908,  [iv],  3, 
1126—1131  :  Ber.,  190S,  41,  4116— 4120*).— The  liquid  alloys  ob- 
tained by  the  action  of  (1)  sodium  on  potassium  hydroxide  and 
(2)  potassium  on  sodium  hydroxide  are  described. 

When  sodium  hydroxide  is  melted  in  a  vacuous  Jena  flask  with 
potassium,  reaction  occurs  at  200 — 250°,  bubbles  of  gas  (hydrogen  ?) 
are  evolved,  the  temperature  rises  to  300°,  and  a  layer  of  the  alio}-, 
MaK.„  having  the  appearance  of  mercury  is  formed  and  floats  on  the 
excess  of  alkali  hydroxide  used. 

When  potassium  hydroxide  (6  parts)  and  sodium  (11  parts)  are 
melted  together  in  the  same  way  at  250 — 275°,  the  alloy,  XaK,  is 
formed,  but  by  modifying  the  quantities  of  the  hydroxide  and  metal 
used  and  raising  the  temperature  to  350°,  the  chief  product  is  the 
alloy,  NaK.,.  Bath  alloys  are  liquid,  and  do  not  solidify  even  at  10°. 
They  oxidise  rapidly  in  cold  air,  especially  if  fresh  surfaces  are 
continually  exposed,  and  even  when  kept  under  liquid  petroleum 
the  potassium  slowly  oxidises.  The  alloy,  NaK2,  is  now  made 
commercially,  and  is  being  applied  in  a  number  of  industries. 

T.  A.  H. 

Caesium  Chromates.  Fraxs  A.  H.  Schreixemakers  and  D.  J. 
Meterixgh  (Chem.  Weekblad,  1908,  5,  811— 816).— The  following 
chromates  of  caesium  have  been  prepared  (at  30°) :  Cs2Cr04  ;  Cs.,Cr207 ; 
r3Ol0,  and  Cs.2Cr4Ol:i.  Their  properties  are  similar  to  those  of 
the  corresponding  chromates  of  potassium,  ammonium,  and  rubidium. 
The  mono-  and  di-chromates  dissolve  in  water  without  decomposition  ; 
*  and  Ann.  Chim.  anal.,  1909,  14,  1 — 5. 
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the  tri-  and  tetra-chromates  are  decomposed  by  water.  The  solubility 
of  the  monochromates  of  ammonium,  potassium,  rubidium,  and 
caesium  increases  in  the  order  given  ;  that  of  the  dichromates  di- 
minishes in  the  same  order.  A.  J.  W. 

Action  of  Carbon  Dioxide  under  Pressure  on  Metallic 
Hydroxides  at  0'.  Frank  K.  Cameron  and  William  0.  Robinson 
(J.  Physical  Chem.,  1908,12,  561 — 573). — The  authors  have  determined 
the  solubility  of  carbon  dioxide  in  water  at  various  pressures  in 
presence  of  an  excess  of  the  solid  hydroxides  or  carbonates.  Succes- 
sive small  quantities  of  carbon  dioxide  were  forced  into  a  tube  con- 
taining the  hydroxides  or  carbonates,  vigorously  stirred  with  a  small 
known  weight  of  water,  and  curves  were  obtained  connecting  pressure 
with  weight  of  carbon  dioxide  in  the  apparatus.  Breaks  in  these 
curves  at  any  pressure,  indicate  absorption  of  carbon  dioxide  by  the 
solid  phase,  that  is,  the  formation  of  solid  carbonates  or  hydrogen 
carbonates. 

The  only  authentic  solid  hydrogen  carbonates  appear  to  be  those  of 
the  alkali  metals,  excluding  lithium.  Calcium,  ferrous  iron,  and 
magnesium  do  not  form  solid  hydrogen  carbonates  at  0°  even  under  5 
atmospheres  pressure.  The  hydroxides  of  aluminium,  ferric  iron,  and 
glucinum  do  not  appear  to  combine  with  carbonic  acid. 

The  authors  regard  the  solubility  of  calcium  carbonate  in  carbon 
dioxide  solution  as  due  to  a  specific  solvent  action  of  the  carbon 
dioxide-water  mixture  rather  than  as  indicating  the  formation  of  a 
hydrogen  carbonate  (compare,  however,  Raikow,  Abstr.   1905,  ii,  85). 

R.  J.  C. 

The  Solvent  Action  of  Carbon  Dioxide  up  the  Carbonates 
of  the  Heavy  Metals.  Clarence  A.  Seyler  (Analyst,  1908,  33, 
454— 457).— It  has  been  shown  by  Free  (Abstr.,  1908,  ii,  848)  that 
the  solubility  of  basic  copper  carbonate  increases  with  the  concentra- 
tion of  the  free  carbon  dioxide,  and  the  author  now  shows  that  Free's 
results  exhibit  regularities  similar  to  those  found  for  other  carbonates, 
and  that  these  can  be  deduced  from  the  principles  of  chemical 
equilibrium.  The  solubility  of  the  basic  carbonates  of  zinc  and  lead  is 
governed  by  the  same  law.  In  all  three  cases  the  effect  of  a  hydrogen 
carbonate  would  be  to  diminish  the  solubility,  according  to  the  law 
vM  x  HC08  =  constant,  when  the  carbon  dioxide  is  kept  constant. 
The  protective  action  of  calcium  in  solution  as  hydrogen  carbonate 
on    waters   which  act   on    lead    and   zinc   is  thus  explained. 

W.  P.  S. 

Mixed  Barium-Strontium  Chromate  Precipitate.  Lionel 
II.  Duschae  (J.  Am<r.  Cham.  Soc.,  1908,  30,  1827  1883).  llulett 
and  Doschak  (Abstr.,  1904,  ii,  616)  have  stated  thai  the  occlusion  of 
barium    chloride    by   precipitated    barium    Bulphate   is   most     easily 

j  the  p ipitate  as  an  isomorphous  mixture  of 

barium  Bulpbati  with  one  or  more  complex  barium  Baits,  and  thai  cases 
of  1  omorphism  in  which  one  component,  owing  lo  its  ready  solubility, 
is  present  in  only  a  minute  quantity  are  probably  nol  unoommon, 
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A  study  has  now  been  made  of  the  precipitate  of  mixed  barium  and 
strontium  chromates  formed  as  an  intermediate  product  in  the 
separation  of  barium  and  strontium  by  the  usual  analytical  method. 
The  results  of  the  experiments  show  that  a  crystalline  precipitate  of 
barium  and  strontium  chromates  of  definite  composition  is  formed  in  a 
saturated  solution  of  barium  chromate  containing  given  concentra- 
tions of  strontium  chromate  and  acetic  acid.  It  has  been  found  that 
diffusion  takes  place  within  this  substance,  and  that,  therefore,  it 
must  either  be  regarded  as  a  solid  solution  or  else  diffusion  must 
be  recognised  as  a  possible  property  of  isomorphous  mixtures. 

E.  G. 

Silico-thermic  Experiments.  Paul  Askenasy  and  Charles 
Ponnaz  (Zeitsch.  Elektrochem.,  1908,  14,  810— 811).— Barium 
peroxide  and  silicon  react  very  violently  when  the  reaction  is 
initiated  by  means  of  a  fuse.  By  using  coarsely-powdered  barium 
peroxide  (50  parts)  and  silicon  (15  parts),  a  barium  silicide  with  30% 
of  barium  is  obtained.  The  mixture  (with  less  silicon  and  a  little 
sodium  peroxide)  may  also  be  used  to  fuse  iron  or  copper,  or  powdered 
ferro-silicon  or  titanium  silicide  may  be  used  in  place  of  silicon. 

T.  E. 

Estimation  of  the  Valency  of  Glucinum  by  Colloidal 
Experiments.  Ant.  Galecki  (Zeitsch.  Elektrochem.,  1908,  14, 
767 — 768). — The  quantities  of  barium,  calcium,  potassium,  glucinum, 
magnesium,  lanthanum  and  aluminium  salts  required  to  coagulate  a 
colloidal  solution  of  arsenic  sulphide  are  compared.  Gluciuum 
behaves  in  exactly  the  same  way  as  barium,  calcium,  and  magnesium, 
very  much  larger  quantities  of  potassium  salts  and  very  much  smaller 
quantities  of  aluminium  or  lanthanum  salts  being  required  to  produce 
the  same  effect.     The  results  point  to  glucinum  being  bivalent. 

T.  E. 

Compounds  of  Lead  with  Nitrous  Acid.  Alberto  Chilesotti 
(Alti  B.  Accad.  Lincei,  1908,  [v],  17,  ii,  377—384,  474—483. 
Compare  Abstr.,  1908,  ii,  948). — When  treated  with  water,  the  basic 
salt,  Pb(OH)2,Pb(N02).„H00,  undergoes  hydrolysis,  yielding  the 
compound  3PbO,N,Os,a:rI20  (loc.  cit.).  The  latter  then  undergoes 
further  hydrolysis,  during  which  the  ratio  Pb  :  NO.,  increases  to  a 
value  indicating  the  formation  of  the  salt  4PbO,N203,H20. 

The  experiments  carried  out  up  to  the  present  time  show  that  the 
following  basic  salts  must  be  regarded  as  definite  compounds : 
Pb(0H)o,Pb(N0,).„  and  its  hydrate  with  1H.,0;  3PbO,N20,  or 
2PbO,Pb(NO,)2,"and  4PbO,N203,H20  ;  the  first  "two  of  these  salts 
may  be  regarded  as  derivatives  of  ortho-nitrous  acid,  H3N03. 

The  salt  3PbO,N203  may  be  prepared  as  follows  :  The  basic  salt, 
Pb(NO.,)2,Pb(OH).,,H20,  is  treated  with  increasing  quantities  of 
water,  the  limpid,  yellow  solution  formed  being  replaced  by  water,  by 
which  means  an  almost  colourless,  turbid  liquid  is  obtained,  from 
which  the  suspended  substance  is  gradually  deposited  ;  the  substance 
then  remaining  undissolved  consists  of  the  salt  3PbO,N2Os,.rH20. 

Study   of    the   electrolysis  of    the   salt  4PbO,N.206,No03,3H20    in 
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dilute  acetic  acid  shows  that  the  ions  N02'  or  the  molecules  of  the 
neutral  nitrite,  Pb(NO.-,).„  do  not  form  complex  cations  with  lead,  and 
that  the  ions  N03'  and  NOg'  move,  for  the  most  part,  independently  of 
one  another,  and  in  proportions  corresponding  with  the  stronger 
dissociation  of  Pb(N03)„  and  with  the  greater  mobility  of  the  N03' 
ion  ;  the  current  is  carried  only  in  small  proportion  by  lead  ions. 

In  order  to  ascertain  whether  lead  nitrate  combines  with  the  nitrite 
in  small  proportion  to  form  complex  anions,  the  author  uses  a  method 
devised  by  Miolati  and  Pizzighelli  (Abstr.,  1908,  ii,  595).  Con- 
ductivity measurements  of  solutions  containing  lead  nitrite  and 
nitrate  show  that  the  specific  conductivity  curve  changes  direction 
when  the  two  salts  are  present  in  molecular  proportions.  It  is  hence 
probable  that,  to  a  certain  small  extent,  these  two  salts  combine  in 
the  proportion  Pb(N03)2  :  Pb(N02)2  to  form  a  complex  salt. 

Attempts  to  separate  such  a  complex  salt  in  the  solid  state  from 
solutions  containing  the  components  in  molecular  proportions  were 
unsuccessful.  T.  H.  P. 

Optical  Investigation  of  the  Copper  Complex  in  Ammonia 
and  Pyridine  Solutions.  Arthur  Hantzsch  and  Philip  Wilfred 
Robertson  {Ber.,  1908,  41,  4328—4340.  Compare  Abstr.,  190S,  ii, 
447,  646). — The  method  previously  described  has  been  extended  to  the 
coppertetrammine  complex,  and  the  following  conclusions  have  been 
arrived  at.  All  zupric  compounds  whether  in  aqueous  or  alcoholic 
ammonia  solutions  are  optically  identical,  and  contain  exclusively  the 
coppertetrammine  complex,  Cu(NH3)4  ;  the  base  is  coppertetrammine 
hydrate,  Cu(NH3)4(OH)2,  and  not  the  diammine  hydrate.  The  colour  is 
not  materially  altered  whether  the  temperature,  degree  of  dissociation, 
or  solvent  is  changed,  and  apparent  departures  from  this  are  ascribed 
to  chemical  change  ;  as  for  example  the  formation  of  a   triammine- 

aquo-complex,    Cu'^tt3!3.      The   solutions   in   aqueous    pyridine    of 

copper  salts  are  likewise  identical ;  the  complex  is  less  stable  than  that 

with  ammonia,  and  is  probably  Cu.-.fj*  .      Copper  acetate  in    pure   or 

alcoholic  pyridine  contains  another,  less  intensely  coloured,  complex, 

probably  Cu((^(). 

The  chemical  influence  of  the  solvent  is  oxhibited  in  the  water  and 
I,  ethyl,  and  amy]  alcoholic  solutions  of  copper  acetate,  probably 
iluc  to  tin-  addition  of  solvent  to  the  unsaturated  complex,  ('u(t)Ac),. 
Copper  forma  in  solutions  only  tho  complex  OuR4,  and  has  co-ordina- 
tion number  4.  \V.  K. 

Scandium.     Nut   William  Crookxs  (/'////.   Trans.,  1908,  209,  A, 

15 — 4i''.     Compare    Abstr.,   L908,  ii,  695).    -About  thirty  scandium 

both  of  inorganic  and  organic  acids,  have  been  prepared  and 

analysed,  and  their  properties  arc  described  in  detail.     So of  tho 

dread}  been  described  by  i  ib  iei  i  <'i  s. 

The  chloride,  Bc.CL,  and  the  corre  ponding  bromide  crystallise  with 
i-'ll  ii,   ii,,.  fluoride    is  anhydrous.     Scandium   potassium  sulphate, 
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Sc.2(S04)3,3K.,S04,  is,  contrary  to  the  statement  of  Cleve,  and  in 
agreement  with  Nilson,  only  slightly  soluble  in  a  saturated  solution 
of  potassium  sulphate.  The  selenate,  Se2(Se04)3,8H.20,  rhombic 
prisms,  loses  6H„0  at  100°,  and  becomes  anhydrous  at  400°;  it 
decomposes  at  a  yellow  heat.  The  nitrate,  Sc(N03)3,4H.,0,  prismatic 
crystals,  is  rendered  anhydrous  on  heating  over  a  water-bath,  and 
decomposes  at  a  high  temperature.  When  dried  in  a  vacuum  at  100° 
for  seventeen  hours,  a  basic  nitrate,  Sc(0H)(NO3).„H.10,  is  obtained, 
and  another  basic  nitrate,  Sc20(N03)4,  is  obtained  by  heating  the 
nitrate  for  twelve  hours  in  a  hot-air  oven  at  120°. 

The  majority  of  the  organic  scandium  salts  were  prepared  by 
interaction  of  scandium  hydroxide  aud  the  corresponding  acid.  Most 
of  the  salts  with  fatty  acids  are  more  soluble  in  cold  than  in  hot 
water.  The  formate,  (HC02).,Sc*OH,H20,  occurs  in  hard,  lustrous 
crystals,  soluble  in  hot  water  and  in  alcohol.     The  acetate, 

(C2H302).2Sc-OH,2H20, 
forms  fine  white  crystals,  which,  on  being  kept  for  some  days,  lose 
1H20.  The  propionate,  (C3H50.2)2ScOH,  occurs  as  a  voluminous, 
white  powder,  easily  soluble  in  alcohol ;  the  butyrate,  (C4H70.,).2Sc-OH, 
the  isobutyrate,  with  2H.,0,  and  the  isovalerate,  (C5H9U2).,Sc*OH,2H20, 
are  also  amorphous  and  soluble  in  alcohol. 

Scandium  oxalate,  Sc.,(C204)3,5H.20,  occurs  as  a  crystalline  powder, 
which  loses  2H.,0  over  sulphuric  acid  at  the  ordinary  temperature, 
3H20  in  air  at"  100°,  and  4H20  in  air  at  140°.  It  is  moderately 
soluble  in  a  solution  of  ammonium  oxalate,  on  which  fact  a  method  of 
separating  scandium  from  other  rare  earths  may  be  based.  The 
succinate,  C2H4[C02Sc(OH)2]2,H20,  is  a  white  powder,  insoluble  in 
water  and  alcohol ;  the  picrate,  (C6H,07N3).1Sc-OH,14H20,  occurs  in 
yellow,  needle-shaped  crystals,  which  explode  faintly  on  heating.  The 
salt  loses  9H20  at  100°.  The  benzoate,  (C6H3-C02)3Sc,  and  the 
o-toluate,  (C(.H4Me-C02).2Sc-OH,3H20,  form  crystalline  powders  ;  a 
basic  o-toluate,  2CsH703Sc,Sc(OH)3,  obtained  by  using  excess  of  the 
hydroxide,  occurs  as  a  white  powder.  The  m--  and  \>toluates,  both 
with  3H.,0,  form  white,  curdy  precipitates,  insoluble  in  water  ;  the 
phenylacetate,  (CrH7,C02)2Sc*OH,3H20,  is  also  practically  insoluble 
in  water.  The  pyromettitate,  CGH2[C02Se(OH),]4,2H20,  a  white, 
amorphous  powder,  loses  1H„0  at  100°,  and  the  remaining  molecule 
at  140°.  The  camphorate,  C]0H14O4!ScOH,  is  a  white,  insoluble  powder, 
which  is  very  electrical  in  the  dry  state. 

The  atomic  weights  of  the  closely-related  elements,  scandium 
yttrium,  and  ytterbium,  are  approximately  simple  multiples  of  that  of 
boron,  and  as  they  occur  together  in  nature,  it  is  suggested  that  the 
elements  of  lower  atomic  weight  may  be  formed  from  those  of  higher 
atomic  weight  by  successive  sub-division. 

Photographs  of  those  parts  of  the  spectrum  containing  the  more 
prominent  scandium  lines  are  given.  G.  S. 

Scandium.  I.  Richard  J.  Meyer  (Zeitsch.  anorg.  Chem.,  1908, 
60,  134 — 151). — The  extraction  of  scandium  from  wolframite  (from 
Zinnwald,  Saxony)  is  described.  The  mineral  contains  0'14 — 0-16% 
of  rare  earths,  in  which  scandium  oxide  predominates.     The  ore    is 
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first  fused  with  sodium  hydroxide  and  extracted  with  water ;  the 
residue  (chiefly  the  oxides  of  iron,  manganese,  calcium,  and  lead)  con- 
tains practically  all  the  scandium  (0'30 — 033%  of  the  oxide). 

Two  methods  have  been  used  for  separating  the  scandium  from  the 
mixed  oxides  :  (1)  To  a  neutral  or  slightly  acid  solution  of  the  oxides 
a  saturated  solution  of  oxalic  acid  is  added,  and  the  mixture  kept  for 
twenty-four  hours.  The  precipitate,  which  is  richer  in  the  rare  earths 
than  the  original  mixture,  is  washed,  ignited,  dissolved  in  excess  of 
hydrochloric  acid,  and  excess  of  hydrofluoric  acid  is  added.  The 
precipitate  thus  obtained  is  quite  free  from  manganese,  and  consists 
of  the  fluorides  of  lead,  calcium,  iron,  and  of  the  rare  earths.  The 
remaining  metals  are  removed  by  special  methods,  and  the  rare  earth 
residue  finally  obtained  contains  about  95%  of  scandium  oxide. 

According  to  the  second  method,  the  mixture  of  oxides  is  dissolved 
as  completely  as  possible  in  hydrochloric  acid,  solid  sodium  silico- 
fluoride  is  then  added,  and  the  mixture  boiled  for  half  an  hour,  when  a 
precipitate  containing  all  the  scandium  and  practically  none  of  the 
other  rare  earths  is  obtained.  Iron,  calcium,  etc.,  are  then  removed 
as  before,  and,  finally,  a  very  pure  scandium  oxide  is  obtained. 

The  other  rare  earths,  except  thorium,  can  be  separated  from 
scandium  by  adding  sodium  thiosulphate  to  a  neutral  solution  and 
boiling  for  some  time  ;  the  precipitate  consists  of  scandium  thio- 
sulphate. The  final  product  was  tested  for  purity  spectroscopically 
and  by  an  atomic  weight  determination  ;  it  contained  about  1%  of 
thorium  oxide,  for  which  no  quite  satisfactory  method  of  separation 
has  been  found.  G.  S. 

Heats  of  Combustion  of  Aluminium,  Calcium,  and 
Magnesium.  Frank  E.  Weston  and  Henry  R.  Ellis  (Trans. 
Faraday  Soc,  1908,  4,  130 — -133). — Both  magnesium  and  calcium 
reduce  aluminium  oxide  on  ignition  with  a  fuse ;  magnesium  also 
reduces  lime.  Lime  and  magnesia  are  partly  reduced  by  aluminium 
and  calcium  respectively  at  high  temperatures.  C.  H.  D. 

Aluminium  Carbide.  Paul  Askenasy,  W.  Jahkowsky,  and  A. 
Wamczek  (Zeitsch.  Ekklrochem.,  1908,  14,  811—813). — When  pure 
crystalline  aluminium  carbide  is  heated  above  the  melting  point  of 
aluminium  in  air  or  in  an  indifferent  gas,  metallic  aluminium 
exudes  from  it.  In  making  the  carbide  from  alumina  and  carbon  in 
the  electric  furnace,  the  best  yield  of  carbide  is  obtained  by  rapidly 
cooling  the  contents  of  the  furnace.  When  the  cooling  is  slow,  the 
product  consists  mainly  of  the  apparently  unchanged  mixture.  The 
authors  bolieve  that  the  reaction  A14C8  ^  4A1  +  3U  has  a  transition 
point;  at  high  temperatures  the  carbide  is  the  Stable  system,  at  lower 
peraturea  it  decomposes  into  the  metal  and  oarbon.  At  the 
melting  point  of  aluminium,  tho  velocity  of  decomposition  is  very  con- 
siderable.      These    observations  explain    tlio    pre;  mice   of   hydrogen    in 

the  gat  evolved  by  the  action  of  acids  on  aluminium  carbide,  and  also 

the  fact  that  a  copper  aluminium  alloy  is  formed  when  it  is  fused    with 
copp'  i  .  T.  E. 
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Fused  Alumina  in  the  Amorphous  State,  and  Reproduc- 
tion of  Blue  Colour  of  Sapphires.  Louis  Paris  (Gompt.  rend., 
19US,  147,  933 — 935). — Pure  alumina  in  the  oxyhydrogen  flame, 
although  it  is  only  superficially  fused,  absorbs  chromic  oxide  through- 
out its  mass,  giving  artificial  rubies.  Oxides  of  cobalt,  iron,  etc., 
which  would  give  a  blue  coloration,  are  insoluble  in  pure  alumina. 
Nickel  oxide,  however,  dissolves,  giving  a  greenish-blue  colour. 

If  a  small  percentage  of  another  oxide,  such  as  lime,  is  added  to  the 
fused  alumina,  cobalt  and  other  colouring  oxides  dissolve,  giving  a 
blue  product,  the  optical  properties  of  which  show  it  to  be  amorphous, 
whereas  pure  alumina  and  artificial  rubies  are  crystalline. 

Stones,  weighing  as  much  as  20  carats,  can  be  obtained  indistin- 
guishable from  natural  sapphires,  except  by  a  slight  difference  in 
refractive  index.  R.  J.  C. 

Reproduction  of  the  Blue  Colour  of  Oriental  Sapphires. 
Auguste  Yerxeuil  (Compt.  rend.,  1908,  147,  1059— 1061).— The 
author  contends  that  the  process  described  by  Paris  (preceding 
abstract)  does  not  accurately  reproduce  the  colour  of  Oriental 
sapphires.  W.  0.  W. 

Alum.  Robert  Marc  (Zeitsch.  cmorg.  Chem.,  1908,  60,  193—207). 
— Whilst  a  specimen  of  alum  obtained  from  Kahlbaum  had  a  solubility 
in  water  of  about  10  grams  per  litre  at  17°,  being  independent  of  the 
degree  of  supersaturation  before  cooling,  and  it  readily  formed  super- 
saturated solutions,  a  specimen  obtained  from  Merck  was  less  soluble, 
had  very  little  tendency  to  form  supersaturated  solutions,  and  the 
solubility  depended  on  the  degree  of  supersaturation  before  the  excess 
of  salt  was  caused  to  separate  by  inoculation ;  the  higher  the  super- 
saturation  the  greater  the  final  solubility.  It  was  then  found  that 
the  alum  which  separated  from  dilute  solutions  contained  more  alkali, 
that  is,  it  was  more  basic  than  that  separating  from  more  concentrated 
solutions.  The  original  alum  of  Merck,  however,  was  of  the  usual 
composition,  as  was  that  of  Kahlbaum. 

No  adequate  explanation  of  these  phenomena  has  so  far  been  found. 
Of  the  commercial  alums  examined,  only  Merck's  showed  the  peculiarity 
in  question.  G.  S. 

Solidification  Curves  of  Certain  Molten  Silicates.  Emil 
Dittler  (Monatsh.,  1908,  29,  1037 — 1074). — The  freezing-point 
curves  for  mixtures  of  segirite  and  nephelin,  labradorite  and  nephelin, 
and  labradorite  and  diopside,  have  been  determined.  Comparative 
measurements  were  made  for  mixtures  of  the  minerals  and  of  the 
artificial  substances.  In  general,  the  melting-point  curves  for 
mixtures  of  the  artificial  products  are  higher  than  those  for  the 
minerals.  The  melting  points  of  the  crystalline  mixtures  lie  in  all 
cases  approximately  on  a  straight  line,  whilst  in  the  case  of  the 
glasses  the  melting  points  are  considerably  lower  than  those  of  the 
two  components.  The  order  in  which  the  silicates  separate  out  is : 
magnetite,  augite,  segirite,  labradorite,  diopside,  nephelin,  and  sodium 
augite.     This  succession  is  in  agreement  with  Rosenbusch's  rule. 
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The  experimental  data  lead  the  author  to  doubt  whether  the 
solidification  of  complex  silicate  mixtures  is  even  approximately 
regulated  by  the  factors  which  determine  the  same  process  in  the  case 
of  simple  systems.  H.  M.  D. 

Action  of  Hydrochloric  Acid  on  Permanganates.  Rudolf  F. 
Weinland  and  P.  Dinkelackek  (Zeitsch.  anorg.  Chem.,  1908,  60, 
173— 177).— Meyer  and  Best  (Abstr.,  1900,  ii,  77)  have  obtained 
double  salts  of  manganese  tetra-  and  tri-chloride  with  potassium 
chloride  by  leading  hydrogen  chloride  into  a  solution  of  potassium 
permanganate  in  glacial  acetic  acid.  The  authors  now  show  that 
these  and  corresponding  double  salts  can  be  obtained  by  the  action  of 
aqueous  concentrated  hydrochloric  acid  on  permanganates. 

The  compound,  MnCl4,2KCl,  is  best  obtained  by  adding  calcium 
permanganate  and  a  concentrated  solution  of  potassium  chloride  to  a 
40%  aqueous  solution  of  hydrochloric  acid  cooled  with  ice  and  salt ;  it 
forms  small,  dark  red  crystals.  The  corresponding  rubidium  and 
ammonium  salts  have  been  obtained  in  the  same  way. 

From  the  solutions  from  which  the  double  salts  of  quadrivalent 
manganese  have  separated,  double  salts  of  tervalent  manganese  of  the 
type  MnCl3,2KCl  are  obtained  on  adding  excess  of  the  alkali  chlorides 
in  concentrated  aqueous  solution.  The  rubidium,  caesium,  potassium, 
and  ammonium  salts  have  been  prepared ;  all  except  the  rubidium 
salt  have  been  described  by  previous  observers.  G.  S. 

Action  of  Chlorine  on  Ferroboride  and  Manganese  Boride 
at  High  Temperature.  Josef  Hoffmann  (Zeitsch.  angew.  Chem., 
1908,  21,  2545— 2546).— When  Goldschmidt's  ferroboride  is  heated  to 
300 — 400°  in  a  long  combustion  tube  in  a  current  of  dry  chlorine, 
there  is  produced  near  the  heated  substance  a  small  quantity  of  a 
dark  green  sublimate  having  the  composition  Fe3CI9B.  The  chief 
product,  however,  condenses  farther  away  on  the  cooler  parts  of  the 
tube  as  a  brown  solid,  and  is  probably  a  complex  substance  composed 
of  boron  chloride  and  ferrous  chloride.  A  still  more  volatile  compound 
was  condensed  in  a  U-tube  connected  to  the  combustion  tube  and 
kept  in  a  cooling  mixture ;  this  was  a  pale  yellow,  highly 
refractive  liquid,  b.  p.  24 — 28°,  which  appears  to  be  impure  boron 
chloride. 

Manganese  boride,  heated  in  dry  chlorine  in  a  similar  manner,  also 
gave  complex  manganese  boro-chlorides,  but  in  such  small  quantities 
that  at  present  it  has  not  been  possible  to  ascertain  their  composition. 

J.  V.  E. 

Composition  of  Colloidal  Ferric  Hydroxy  chlorides.    LEOPOLD 
Mi.  in  i.  (Compt.  rtnd.,  1908,  147,   1062—1054.     Compare  Malfitano, 
Abstr.,    P.KHi,   ii,    450). — This   paper  contains   dxtails   of    tho   method 
ted    for   studying   the   composition   of    oolloidal    ferric  ohloride 
solutions  by  nitration    through  collodion  membranes.     Experiments 
in  made  I  line  Mm  ratio  B"e:  01  in  tho  micro-cells  of 

ferric  bydroxy-chloride  to  which  the  meml'i-mii's  iuv  impcruioabli*,  ami 
in  the  filtrate  which  constitutes  the  Intercellular  liquid.     From  the 


(NH3)4Co;gg;Co(NH3)4 


X, 
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analytical  data  obtained,  the  author  arrives  at  the  conclusion  that 
the  colloidal  solution  contains  several  physical  units  of  variable 
composition. 

In  one  series  of  experiments  carried  out  on  an  ochreous  solution  of 
ferric  chloride  containing  a  precipitate,  the  intercellular  liquid  was 
found  to  be  of  uniform  composition  throughout.  The  micro-cells 
suspended  in  the  top  layer  contained  iron  and  chlorine  in  the  atomic 
ratio  Fe :  Cl  =  2-4  :  1,  whilst  in  the  lower  layer  containing  the  sediment 
the  ratio  was  4'5  :  1. 

In  the  stable  colloidal  solution  obtained  by  adding  ferric  chloride  to 
boiling  water,  a  separation  of  micro-cells  of  different  composition  was 
effected  by  means  of  the  centrifuge.  W.  O.  W. 

Complex     Metal    Ammonias.      VIII.      Transformation     of 

Hexamminetrioldicobalt     Salts    into    Octamminedioldicobalt 

Salts.     Alfred    Werner    (Ber.,   1908,   41,    3879—3884.     Compare 

Abstr.,  1908,  ii,  42,  43).— It  has  been  found  possible  to  pass  from  a 

hexamminetrioldicobalt  salt   having  the   constitutional  formula  (I)  to 

an   octamminedioldicobalt   salt    having   the   formula  (II),  that   is,  to 

replace  an  "  ol-bridge  "  in  the  former  by  2  mols.  of  ammonia,  and 

thus  obtain  further  confirmation  of  the  correctness  of  these  formula?  : 

•OH-  "| 

(NH3)3Co-OH-Co(NH3)3X3. 

•OH- 

P-J  <IL>      ..     .  s    . 

Hexamminetrioldicobalt   sulphate    (compare    this   vol.,   h,    43)    is 

converted  by  cold  50%  nitric  acid  into  dinitratohexamminedioldicobalt 
nitrate,  [*T>3(NH3)3CMOH)2Co(NH3)3N03](N03)2,3H,0,  which  crys- 
tallises in  pale  violet,  glistening  scales.  Its  aqueous  solutions 
quickly  decompose  ;  consequently,  other  salts  of  this  series  could  not 
be  prepared  in  a  pure  state.  A  freshly-prepared  solution  when 
treated  with  sodium  dithionate  slowly  deposits  nitratoaquohexammine- 
dioldicoba.lt  dithionate, 

[H20(NH3)3Co(OH).,Co(NH3)3N03]2(S.206)317H30, 
as   small,  pale   violet  scales.     An   aqueous    solution    of    the   nitrate 
which    has   been   kept   for    some   time,    when    treated    with   sodium 
sulphate,  yields  diaquohexainminedioldicobalt  sulphate, 

[Co2(NH3)(J(OH):,(OH2)o](SO<),,4  or  3H20, 
an  intense,  bluish-violet,  sparingly  soluble  salt  which  could    not  be 
obtained  pure.     The    nitrate   is   converted    by    liquid   ammonia   and 
subsequent    treatment    with    ammonium    bromide     into    octammine- 
dioldicobalt bromide  (compare  Abstr.,  1907,  ii,  965).  W.  H.  G. 

Complex  Metal  Ammonias.  IX.  Decammine-/*-amino- 
dicobalt  Salts.  Alfred  Werner  (Ber.,  1908,  41,  3912—3921. 
Compare  Abstr.,  190S,  ii,  42). — When  octammine-/i-amino-ol-dicobalt 
nitrate  is  treated  with  nitric   acid  in  the  cold,  nilratoaquo-octammine- 

/j.-aminodicobalt  nitrate,  '"„  3)'4Co-NH.,-Co^  -^q  4  K^03)4,  is  ob- 
tained quantitatively  as  a  violet  salt.  This,  on  addition  in  small 
quantities  to  well-stirred  liquid  ammonia,  is  converted  into  the 
decainmine-/i-amminodicobalt  nitrate,  a  small  quantity  of  the  octammine- 
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/x-amino-ol-dicobalt  nitrate  being  regenerated.     The  constitution  of  this 

salt  was  determined  independently  of  the  octammine  series,  as  chloro- 

pentammine-cobalt  and   hexammine-cobalt  salts   are  obtained  by  the 

action  of  a  mixture  of  hydrochloric   and   sulphuric  acids,  from  which 

the  deduction  is  made  that  five  molecules  of  ammonia  are  attached  to 

each  of  the  cobalt  atoms,  thus  :  [(NH3)6Co-NH0-Co(NH3)5]Cl6  + HC1  = 

CI         "I 
Co.vjn  .     Cl2  +  [Co(NH3)e]Cl3.     That  the  decammine  salt  is  not  an 

imino-derivative  of  the  type  [(NH3)5Co-NH(HCl)-Co(NH3)6]Cl4  is 
shown  by  its  behaviour  towards  alkalis,  the  elements  of  hydrogen 
chloride  not  being  withdrawn. 

These  salts  have  all  a  bluish-red  colour,  and  correspond   with  the 


rhodochromium  salts,  |  CrL/„„3''10 


X6,  from  which  the  conclusion  is 


drawn  that  the  hydroxyl  in  the  chromium  compound  plays  the  same 
part  as  the  ^-ainino-radicle  in  the  cobalt  derivatives. 

The  m'imie,  Y(N03)5,{Y  =  [(NH3)6-Co-NH2-Co(NH3)6]},  forms  dark 
bluish-red  needles ;  the  chloride,  YC15,H20,  precipitated  from  the 
solution  of  the  nitrate  by  addition  of  ammonium  chloride,  crystallises 
in  glistening,  reddish-violet  needles,  and  is  not  decomposed  on  boiling 
with  concentrated  hydrochloric  acid.  It  is  only  decomposed  by  the 
mixtureof  sulphuric  acid  and  hydrochloric  acid  by  long-continued  heating. 
The  bromide,  YBr6>H„0,  forms  slender,  reddish-violet  needles  ;  the 
dilhionate,  Y2(SJ06)5,6H.,0,  forms  a  rose-red  powder,  which,  on  heating 
at  60 — 80°,  loses  4H20  and  is  converted  into  the  hexammine  and 
hydroxyl  pentammine  salts.  This  was  shown  by  treatment  with 
aqueous  ammonium  bromide,  when  the  hexammine  bromide  was 
precipitated.  The  filtrate  on  addition  of  alcohol  deposited  a  bluish-red 
powder  free  from  sulphur,  which,  on  boiling  with  hydrochloric  acid, 
gave  chloropentammine-cobalt  chloride.  The  sulphate,  Y2(S04)r,,3H20, 
crystallises  in  red  needles  and  thin  prisms.  W.  R. 

True  Peroxide  of  Nickel.  Oiovanni  Pellini  and  D.  Meneghini 
(Zeitsch.  anorg.  Chew.,  1908,  60,  178 — 190). — A  nickel  peroxide  of 
the  formula  Ni02,a:lU  >  has  been  obtained  as  follows.  A  dilute  solution 
of  nickel  chloride  is  cooled  to  -  50°,  an  equal  volume  of  30%  hydrogen 
peroxide  added,  and,  finally,  potassium  hydroxide  in  alcoholic  solution. 
The  precipitate  is  washed  .several  times  with  cold  alcohol  and  then 
with  ether,  and  forms  a  greyish  green  powder,  stable  in  the  air.  The 
pure  peroxide  has  not  been  obtained,  but  in  one  case  the  ratio  Ni  :0 
was  aa  high  as  1  :  1  -98.  The  same  peroxide  is  obtained  by  the  action 
of  hydrogen  peroxide  on  free  nickel  hydroxide,  but  the  reaction  is 
comparatively  slow,  a  large  proportion  of  the  hydroxide  remaining 
unchanged.  The  proportion  of  water  associated  with  the  peroxide 
lias  not  been  determined. 

The  greyiBh-green  peroxide  gives  all  the  reactions  of  hydrogen 
ide,  and  its  behaviour  is  quite  different  from  that  of  the  peroxide 

of  the  bi formula  described  by  Belluooi  and  Olavari  (Abstr.,  L905, 

ii,  823)     m  i    therefore  suggested  that. the  former  oxido  has  the  con- 

titution  Niv  '  •  :i11,1  lli:it'  described  by  Uulltuvi,  Ni<f   .  (I.  S. 
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Chromium  Compounds.  VII.  Hydrates  of  Chromium 
Fluoride  and  an  Example  of  Co-ordinate  Isomerism  among 
Hydrates.  Alfred  Werner  and  W.  Costachescu  (Ber.,  1908,  41, 
4242— 4246).— The  compounds  CrF3,  CrF3,4H20,  2CrF3,7H20,  and 
CrF3,9H,0  are  described  in  chemical  literature. 

The  authors  have  examined  the  compounds  with  7  and  9H20, 
and  the  following  new  compounds :  CrF3,6H.,0,  2CrF3,7H.,0,  and 
CiF3,3H20. 

Hexaquochromium  fluoride,  [Cr(OH.,)G]F3,  forms  a  violet,  crystalline 
powder,  and  is  obtained  by  adding  a  concentrated  solution  of  potassium 
fluoride  to  a  similar  solution  of  violet  chromium  nitrate.  Its  electrical 
conductivity  (in  paraffin  vessels)  is  about  half  that  of  the  violet 
chloride,  and  treatment  with  sulphuric  acid  gives  rise  to  hexaquo- 
chromium sulphate.  When  the  moist  crystals  are  kept,  they  yield 
the  violet  hydrate,  CrF,,9Ho0.  This  conversion  occurs  spontaneously 
when  the  crystals  are  washed,  especially  when  they  are  pressed  slightly 
with  a  spatula.  This  hydrate  yields  hexaquochromium  sulphate  when 
treated  with  sulphuric  acid,  and  the  formula  [Cr(OH2)0](OH2F)3  is 
suggested.     The  hexahydrate  loses  3H20  at  60 — 70°. 

Hexaquochromium  chromium  hexafluoride,  [Cr(OH._,)c]C'rF6,  is  obtained 
as  an  insoluble  green  product  when  the  hexaquochromium  fluoride  is 
warmed  with  water.  A.  monohydrate,  [Cr(OH2)|5]CrFl,,H20,  is  obtained 
by  double  decomposition  between  hexaquochromium  chloride  and 
ammonium  chromium  hexafluoride,  (NH4)3CrF(i.  It  forms  a  pale  green, 
crystalline  powder  with  a  pearly  lustre,  and  when  heated  at  105°  loses 
a  molecule  of  water,  yielding  the  insoluble  green  compound.  The 
monohydrate  is  isomeric  with  Poulenc's  salt  (Abstr.,  1893,  ii,  321), 
which  is  regarded  as  trifluorotriaquochromium  monohydrate, 

its  aqueous  solution  has  a  distinctly  acid  reaction,  but  does  not  give 
the  reactions  of  fluorides.  J.  J-  S. 

Higher  Oxidation  Products  of  Chromium.  V.  Per- 
chromates.  Ernst  H.  Riesenfeld  (Ber.,  1908,  41,  3941—3951. 
Compare  Abstr.,  1908,  i,  963). — There  are  two  classes  of  perchromates  : 
the  salts  derived  from  the  penta-acid,  HCr05,  are  blue  in  colour,  those 
derived  from  the  octa-acid,  H3Cr08,  are  red.  The  salts  of  chromato- 
diperacid  do  not  exist  (Abstr.,  1904,  ii,  410,  737). 

A  red,  hydrated  potassium  perchromate,  analogous  to  the  sodium 
salt,  has  been  prepared  by  the  action  of  chromic  acid  on  potassium 
cyanide  in  the  cold.  This  salt  crystallises  in  rhombic  plates,  and  very 
quickly  loses  its  water  of  crystallisation. 

The  constitution  of  these  salts  has  been  investigated  by  determining 
their  molecular  weights.     The  blue  pyridine  perchromate, 

C5H5N,HCr05, 
is  unimolecular,  and  from  determinations  of  the  freezing  points  in 
aqueous  solution,  the  red  potassium  and  ammonium  perchromates 
have  also  the  simple  formula  M3CrOg.  The  solutions  are  good 
electrolytes.  Determination  of  the  mol.-wt.  of  the  free  acid  is  not 
possible,  because  of  .  its  rapid  decomposition   in  water ;    this  deconi- 

4—2 
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position  has  been  measured  in  a  mixture  of  ether,  glacial  acetic  acid, 
and  water,  and  obeys  the  unimolecular  law.  As  this  argument  for 
the  simple  formula  in  the  case  of  the  free  acid  is  not  conclusive,  the 
electrochemical  equivalent  of  the  chromium  was  determined,  and  shown 
to  be  lC'r:6Ag  in  the  case  of  the  red  potassium  salt.  It  is  not 
possible  to  assign  a  formula  to  this  salt  on  the  assumption  of  the 
univalency  of  potassium,  the  bivalency  of  oxygen,  and  the  sexavalency 
of  chromium. 

Although  hydrogen  peroxide  cannot  be  proved  to  be  a  product 
of  the  decomposition  of  these  salts,  yet  alkaline  gold  chloride  and 
permanganate  are  reduced  during  the  change,  and  the  assumption  is 
made  that  tke^e  salts  are  analagous  to  alkali  peroxides.  The  equivalent 
of  permanganate  reduced  is  held  to  be  a  measure  of  the  "  holoxide  " 
oxygen  groups.  The  blue  pyridine  perchromate  decomposed  very 
rapidly,  and  so  this  could  not  be  measured,  but  in  the  decomposition 
of  the  red  salts,  5 '5  equivalents  of  the  permanganate  were  reduced. 
The  conclusion  is  drawn  that  this  is  due  to  the  formation  of  3H„0.2, 
and  that,  therefore,  the  constitutions  of  these  acids  are  : 
/O-OH  /OOH 

02iOr/  02§Cr^O-OH. 

^0  N3-0H 

Blue.  Red.  W.  R.  - 


Derivatives  of  Complex  Inorganic  Acids  :  Alumino- 
tungstates  and  Aluminophosphotungstates.  Lloyd  C.  Daniels 
(/.  Amer.  Chem.  Sop.,  L908,  30,  1846— 1857).— Balke  and  Smith 
(Abstr.,  1904,  ii,  179)  have  described  the  aluminotungstates, 
3(NH4)<)0,A.1203,9\V03,4H,0  and 

llAgj0121(NH4)jO,4Al,Oj,36W08. 
The  present  investigation  was  carried  out  with  the  object  of  ascertain- 
ing whether  the  ratio  AlgOg  :  9WO,  would  exist  in  other  derivatives. 
The  following  salts  have  been  prepared  and  described, 

Copper   aluminotung state,    2CuO,Al„03,9W03,lGAH.,0  ;   the  barium 
salt,  8BaO,  ALO^VVO^H./)  ;  the  mercurous  salt,  5J3g20,Al208,9W08l 
and  the  zinc  salts,  HZnO,Al.,Os,'J\V<  >...MI.,0  and 
ZnOlAl2O8,9WO8>20HjO. 
Ammonium  aluminophoapkotungstate, 

9(NII,),t),JAI  u'.il'.u  ,:i\V();,i;;il.,0; 
tin'    silver    salt,    -I  Ag.,0,-Al.  ,0 ,,  I  P  ..<  I  ,'.'W  1 1  B,6  1 1 J  I  ;"   the   barium    salt, 
•ll'.iO,2AI.,03,ir  (i  .:i\V03,3H.,O,  and  the  zinc 

BZnO,2Al,0B>4Pj06)9W08,llH  ,< '. 
bed. 
The  following  aluminoareenotungstates  have  been  prepared.     The 
ammonium  Bait,  6(N  I  l.l)..o,-j  A 1 ,1 1  ,3  A  -  ,i  I  ,1M\  1 1  ,i  i  no  ;  the  barium 
alt,     tBaO,2AlsOj,3A    ,( ',,1 BVJ  0    I'M  0,    and    the    cadmium    Bait, 
4Cdi  i  0B,18w08,l  rn  ,0. 

\    description  is  also  given  of   the   following   aluminoantimonio- 
The  ammonium  salt, 
6(NH4)20  ■'  \ '  0  ,18W08,17H  Oj 

Uver  salt,   6AgjO,2A1.0       b       L8W08,12H20,  and   the  barium 
salt,  5BaO,2A  0^18W08,6U  E.  G. 
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Compounds  of  Silicon  and  Uranium.  Uranium  Disilicide, 
USi2.  Edouard  Defacqz  (Compt.  rend.,  1908,  147,  1050—1052.* 
Compare  Abstr.,  1907,  ii,  475,  696). — The  silicides  of  tungsten  and 
molybdenum  of  the  type  MSi.2  having  been  prepared  previously,  the 
author  completes  the  series  by  describing  the  preparation  and  properties 
of  the  corresponding  uranium  compound.  Uranium  disilicide,  USi.„ 
obtaiued  in  small  yield  from  silica  and  the  oxide,  U3Os,  by  the 
aluminothermic  method,  occurs  as  brilliant  microscopic  crystals,  D°  8, 
belonging  to  the  regular  system.  Chlorine  attacks  this  silicide  at 
500°,  giving  the  chlorides  of  uranium  and  silicon.  Cold  hydrogen 
fluoride  dissolves  it  readily,  whilst  oxidising  agents  have  little  action. 
Although  stable  in  air  at  a  red  heat,  it  burns  slowly  in  oxygen  at 
800°,  and  is  decomposed  on  fusion  with  alkalis,  alkali  carbonates,  or 
potassium  hydrogen  sulphate. 

Details  are  given  of  the  method  adopted  for  the  analysis  of  this 
compound.  W.  O.  W. 

Thorium.  Werner  von  Bolton  (Zeitsch.  Elektrochem.,  1908,  14, 
768 — 770). — The  metal  is  prepared  in  minute  crystals  by  reduction  of 
the  tetrachloride  by  sodium.  By  hammering  the  metal  into  a  thick- 
walled  copper  tube  10  mm.  in  diameter,  rolling  this  down  to  1  mm. 
wire,  and  removing  the  copper  with  dilute  nitric  acid,  a  spongy  wire 
of  thorium  is  obtained,  which  can  be  rolled  out  to  a  band.  The 
melting  point  is  1450°  ;  it  burns  in  the  air  ;  potassium  hydroxide  and 
nitric  acid  have  little  action  ;  sulphuric  acid  slowly  attacks  it,  yielding 
the  sulphate,  and  hydrochloric  acid  acts  quickly,  leaving  about  15% 
of  the  metal  undissolved  in  the  form  of  lower  oxides,  which  are  possibly 
formed  during  the  action.  The  density  of  the  powder  is  11 '32,  that  of 
the  rolled  band,  12-16. 

When  the  powder  is  shaken  with  cold  5%  hydrochloric  acid,  the  first 
portion  which  dissolves  (about  10%  of  the  whole  metal)  forms  a 
complex  acid,  (ThO.,)10(HCl)4,  the  solution  of  which  contains  neither 
thorium  nor  chlorine  ions ;  its  principal  reactions  are :  with  oxalic 
acid  or  sulphuric  acid,  a  small  precipitate,  soluble  in  excess,  is  pro- 
duced ;  ammonium  oxalate  gives  a  gelatinous  precipitate,  insoluble  on 
boiling  ;  ammonium  carbonate  and  citric  acid  give  gelatinous  precipi- 
tates, insoluble  in  excess.  The  metal  reduced  from  this  compound  is 
ordinary  thorium.  T.  E. 

Thorium.  Richard  J.  Meter  {Zeitsch.  Elektrochem.,  1908,  14, 
809 — 810). — The  reduction  of  thorium  oxide  by  carbon  tetrachloride 
yields  a  metal  containing  considerable  quantities  of  oxide  (Abstr., 
1901,  ii,  106).  The  oxide  left  by  Bolton's  thorium  when  dissolved  in 
acid  (preceding  abstract)  was  therefore  doubtless  present  in  the  metal. 
This  also  explains  the  action  of  dilute  hydrochloric  acid  ;  the  dissolved 
substance  was  probably  metathorium  chloride  derived  from  the  oxide. 

T.  E. 

Chlorides  and  Oxychlorides  of  Thorium.  Edouard  Chauvenet 
(Coinpt.  rend.,1908, 147,  1046—1048.  Compare  Matignon,  Abstr.,  1901, 
ii,  106). — Thorium  tetrachloride  is  most  conveniently  prepared  free 

*  zn&Bull.  Soc.  chim.,  1909,  [iv],  5,  3—5. 
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from  oxychloride  by  heating  thorium  dioxide  in  a  current  of  carbonyl 
chloride.  A  deliquescent,  white  powder,  which  is  formed  at  the  same 
time,  has  been  proved  to  be  identical  with  the  crystalline  chloride  by 
analysis  and  by  measurement  of  its  heat  of  solution  in  water  (56'75 
Cal.  at  12-5°).  An  aqueous  solution  of  the  tetrachloride  deposits 
ThCl4,7H.70  on  evaporation  (compare  Kriiss,  Abstr.,  1897,  ii,  456). 
The  heat  of  dissolution  of  this  hydrate  is  14'75  Cal.  at  lS'S0.  When 
heated  at  120 — 160°  in  hydrogen  chloride,  the  oxychloride, 

OH-ThCl3,H20, 
is  obtained  as  a  very  hygroscopic  powder,  of  which  the  heat  of  dissolu- 
tion is  47'63  Cal.  at  13-5°  (compare  Rosenheim,  Abstr.,  1900,  ii,  351). 
The  chloride,  ThCl4,7Ho0,  is  converted  into  the  oxychloride, 
ThOCl,,  at  250° ;  the  heat"  of  dissolution  of  the  latter  is  28-15  Cal. 
at  13°."  W.  O.  W. 

Basic  Sulphates  of  Thorium  and  Cerium.  Otto  Hauser  and 
F.  Wirth  (Zeitsch.  anorg.  Chem.,  1908,  60,  242— 246).— Dilute  solu- 
tions of  thorium  sulphate  deposit  flocculent  thorium  hydroxide,  con- 
taining some  adsorbed  sulphate,  on  boiling  ;  thus  resembling  zirconium 
sulphate  (Abstr.,  1907,  ii,  626).  Concentrated  solutions,  heated  in 
sealed  tubes  at  160—180°,  deposit  crystals  of  ThOS04,H20.  At 
105 — 115°,  the  same  salt  is  deposited,  mixed  with  the  normal  hydrated 
sulphate. 

A  dilute  ice-cold  solution  of  eerie  sulphate  deposits,  after  twenty- 
four  hours,  pale  yellow  crystals  of  4CeO.,, 3803,1211,0,  completely 
analogous  to  the  basic  zirconium  sulphate.  Boiling  saturated  solu- 
tions of  eerie  sulphate  deposit  crystals  of  2Ce02,3S03,4H.,0,  which, 
however,  could  not  be  obtained  in  a  pure  state,  since  they  rapidly 
redissolve  on  cooling,  and  some  reduction  to  cerous  sulphate  takes 
place.  C.  H.  D. 

Derivatives  of  Complex  Inorganic  Acids :  Phosphovanadio- 
molybdates.  William  Bltth  (J.  Amer.  Chem.  Soc,  1908,  30, 
1858— 1862).— Wolcott  Gibbs  (Abstr.,  1884,  713)  described  two 
phosphovanadiomolybdates,  8(NH4).,O,2P.,Ov8\r2O6,14MoO3,50H3O 
and  7(NH4)2O,2P2O6,V2O5,48MoO3,30Ii"2O,  and' suggested  that  it  was 
probable  that  the  vanadium  peutoxide,  considered  as  V202*03,  might 
replace  the  molybdenum  trioxide  of  the  phosphomolybdate.  He  was 
unable,  however,  to  obtain  a  salt  containing  a  higher  proportion  of 
vanadium  pentoxide  than  that  in  the  first  compound  mentioned.  The 
present  author  is  of  opinion  that  this  was  probably  due  to  the  fact 
that  an  excess  of  ammonium  vanadate  was  used  in  all  the 
experiments. 

The  formation  and  composition  of  the  ammonium  phosphovanadio- 
molybdates has  now  boon  further  studied,  and  the  following  com- 
pounds  have  been  obtained:  6(NII4)20,P206,4V2O6,18Mo03,521l  ..<  >, 
and  the  corresponding  silver  s:ilt  ; 

. .(Nil, )..(».!' ,0  ,2iV1Oj,21iMoO,.60B  ,0  ; 
\'H4)20,P"<>  ..'V  <>  ,18MoO  ,l.>ll,0"; 

7(Nli  |  0,P,0  51  \   0  ,16iMoO  .  iOHjOj 

8(NH4)2(),I'  i)  ,7\  <>  .ir.M..< >..,;.(> i i.,o, 


INORGANIC   CHEMISTRY.  55 

and  the  corresponding  silver  salt ; 

8(NH4).,O,P„O6,8V,O5)14MoO3,50H2O; 

8(NH4)2O,P2O5,10£  V205.1 1  }rMoO3,50HoO  ; 
and    8(NH4).2O,P2O5,llV2O5,llMoO3,'50H2O.     All    these    ammonium 
salts  crystallise  in  the  tetragonal  system,  and  are  soluble  in  water. 

E.  G. 

Action  of  Antimony  Trichloride  on  Cobalt  and  on  its 
Alloys  with  Antimony.  F.  Ducelliez  (Compt.  rend.,  1908,  147, 
1048—1050.  Compare  Abstr.,  1908,  ii,  853).— When  cobalt  is 
submitted  to  the  action  of  antimony  trichloride  at  700 — 1200°,  cobalt 
monoantimonide,  CoSb,  is  formed  as  a  crystalline,  non-magnetic  powder, 
D"  8-12,  m.  p.  about  1200°.  This  undergoes  slight  oxidation  in  air, 
and  burns  readily  in  oxygen  ;  hydrogen  chloride  has  little  action  on 
it,  but  hot  concentrated  sulphuric  acid  dissolves  it  rapidly.  At 
700 — 1450°  it  attacks  antimony  trichloride,  forming  antimony  and 
cobalt  chloride  ;  the  composition  of  the  residual  substance,  however, 
remains  unaltered.  At  1200°,  cobalt  is  attacked  by  antimony  tri- 
chloride, and  forms  magnetic  alloys  containing  less  antimony  than 
the  foregoing  antimonide ;  this  compound  remains  as  a  non-magnetic 
powder  when  these  alloys  are  treated  with  sulphuric  acid. 

Three  classes  of  alloys  of  cobalt  and  antimony  have  been  prepared 
by  direct  union  of  the  elements  at  500°  in  a  current  of  hydrogen. 
(1)  Magnetic  alloys  containing  less  than  67'04%  antimony.  When 
heated  with  antimony  trichloride  at  800°,  or  when  treated  with 
sulphuric  acid,  these  lose  their  magnetic  properties,  and  leave  a 
residue  of  the  monoantimonide,  CoSb.  (2)  Alloys  containing 
67'04 — 80'27%  of  antimony,  which  decompose  readily  on  heating,  and 
form  the  monoantimonide  when  heated  at  1200°,  in  hydrogen. 
Substitution  of  antimony  trichloride  for  hydrogen  gives  the  same 
compound,  together  with  antimony  and  cobalt  chloride.  (3)  Alloys 
containing  more  than  80*27%  antimony,  which,  on  treatment  with 
nitric  acid  followed  by  hydrogen  chloride,  give  cobalt  diantimonide, 
CoSb2,  a  grey,  crystalline  powder,  D"  7'76,  m.  p.  about  700°;  this 
closely  resembles  the  monoantimonide  in  its  chemical  properties. 

w.  o.  w. 

Atomic  Weight  of  Bismuth.  III.  Analysis  of  Bismuth 
Bromide.  Alexander  Gutbiee  and  Hans  Mehler  (J.  pr.  Chem., 
1908,  [ii],  78,  409—420.  Compare  Abstr.,  1906,  ii,  92  ;  1908,  ii, 
600). — The  bismuth  bromide  employed  in  this  investigation  was  pre- 
pared by  the  action  of  bromine  on  four  specimens  of  bismuth.  The 
percentage  of  bromine  present  in  each  of  the  four  samples  of  bromide 
was  determined  by  dissolving  the  [latter  in  2iV-nitric  acid  aud  pre- 
cipitating with  silver  nitrate.  As  the  result  of  eight  experiments,  it 
was  found  that  34-81207  grams  of  bismuth  bromide  gave  43-80773 
grams  of  silver  bromide.  The  extreme  values  obtained  were  Bi  = 
208-18  and  Bi  =  207-88.  The  value  208-0  ±0-06  (0=16)  for  the  atomic 
weight  of  bismuth  determined  by  this  method  is  in  agreement  with 
the  result  (Bi  =  208-0)  obtained  by  Gutbier  and  Birckenbach  (Abstr., 
1908,  ii,  600)  by  the  synthesis  of  bismuth  oxide.  W.  H.  G. 


56  ABSTRACTS  OF   CHEMICAL  PAPERS. 

Atomic  Weight  of  Bismuth.  IV.  Synthesis  of  Bismuth 
Sulphate.  Alexander  Gutbier  and  Rudolf  Leon  Janssen  («/.  pr. 
Gkem.,  1908,  [ii],  78,  421 — 436.  Compare  preceding  abstract). — The 
atomic  weight  of  bismuth  was  determined  in  this  investigation  as 
follows  :  a  known  weight  of  the  element  was  dissolved  in  nitric  acid 
(Dl'05),  the  nitrate  obtained  evaporated  with  sulphuric  acid,  and  the 
sulphate  heated  to  constant  weight  in  an  electric-oven  at  380°.  Two 
specimens  of  bismuth  were  used  ;  three  experiments  with  one  sample 
gave  the  mean  value  Bi  =  20S"04,  whilst  two  experiments  with  the 
second  sample  gave  Bi  =  208*1 7.  The  extreme  values  obtained  were 
Bi  =  208-26  and  207-92.  The  atomic  weight  of  bismuth  determined 
by  this  method  is  208-1  (0  =  16). 

From  the  results  of  the  investigations  of  Marignac  (Abstr.,  18S4, 
813),  Lowe  (Abstr.,  1884,  558),  Schneider  (Abstr.,  1S95,  ii,  114),  and 
of  Gutbier  and  his  co-workers,  it  follows  that  bismuth  has  the  atomic 
weight  208-0  (O  =  1 6).  W.  H.  G. 

Carbonates  and  Oxalates  of  Bismuth.  Ludwig  Vanino  and 
Emilie  Zumbusch  (Ber.,  1908,  41,  3994— 3999).— Attempts  to  pre- 
pare normal  bismuth  carbonate  and  oxalate  show  that  these  substances 
are  extremely  sensitive  to  the  hydrolytic  action  of  water.  Only  by 
working  under  strictly  defined  conditions  can  substances  of  definite 
composition  be  obtained.  The  normal  carbonate  has  not  been  isolated, 
but  the  oxalate  is  obtained  when  a  solution  of  bismuth  nitrate 
and  mannitol  in  equal  molecular  quantities  (0-1  gram-mol.  per 
100  c.c.)  is  treated  at  25°  with  the  calculated  quantity  of  a  saturated 
solution  of  oxalic  acid  and  the  precipitate  washed  with  cold  water. 
If  the  washing  is  performed  with  hot  water,  the  precipitate,  after  dry- 
ing, has  the  composition  OH,Bi:C204.  C.  S. 


Mineralogical    Chemistry. 


Action  of  Oxidising  and  Reducing  Gases  on  the  Colour  of 
Minerals.  Walter  Hermann  {Zeitsch.  anorg.  Chem.,  1908,  60, 
369 — 404). — A  number  of  coloured  minerals  have  been  heated  in 
oxidising  and  reducing  gases  in  order  to  determine  the  nature  of  the 
constituent  causing  colour  ;  borax  glasses  coloured  with  known  oxides 
being  heated  under  the  same  conditions  for  comparison. 

The  results  indicate  that  oxidos  of  iron  occur  as  colouring  material 
in  zircon,  corundum,  spinel,  epidote,  and  beryl.  Chromium  and 
anese,  together  with  iron,  bring  about  colorations  in  green 
zircon,  garnet,  and  tourmalins.  The  results  with  quartz  and  topaz 
were  indecisive.  Organic  substances,  when  present,  occur  together 
with  metallic  i  that,  oo  heating,  the  colour  due  to  the  oxide 

remains.     I  minerals,  halite,  tl ite,   sinnk\  quartz,  amethyst, 

and    citrine,    lose    their    colour    when    heated    iii    all   08  es,    and    this 
then  inn  |l(.  attributed  to  oxides  of  heavy  mi 

The  colorations  are  mostly  to  bo  regarded  as  duo  to  dilute  solutions 
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of  colouring  matters,  but  garnet  and  epidote  are  probably  coloured  in 
themselves  to  some  extent. 

The  conditions  prevailing  in  minerals  are  of  a  complicated  nature. 

C.  H.  D. 

Minerals  of  the  Fumaroles  of  Vesuvius.  Alfred  Lacroix 
(Bull.  Socfrcmg.  Min.,  1908,  31,  260— 264).— The  fumaroles  due  to 
the  190-i  eruption  are  still  active,  and  are  of  two  types.  Those  of  one 
type  deposit  sodium  and  potassium  chlorides  together  with  cotunnite 
and  tenorite.  These  saline  encrustations  coutain  a  rather  large 
quantity  of  calcium  chloride,  indicating  the  presence  of  the  mineral 
chlorocalcite.  The  formula  of  the  new  mineral  palmierite  (Abstr., 
1897,  ii,  628),  discovered  in  these  deposits,  was  given  previously  as 
PbS04,(K,Na).,S04. ;  the  published  analysis  agrees  better  with  the 
formula  4PbS04,3[(K,Na)2S04].  It  is  to  be  noted,  however,  that  the 
very  small  amount  of  material  available  for  analysis  was  isolated 
from  the  associated  aphthitalite  by  dissolving  the  latter  in  cold 
water ;  but  as  palmierite  is  quickly  decomposed  by  hot  water  and 
more  slowly  by  cold  water,  with  the  separation  of  lead  sulphate,  it  is 
probable  that  the  material  analysed  contained  some  free  lead  sulphate, 
and  consequently  the  true  formula  of  the  mineral  is  more  likely  to  be 
PbS04,(K,Na)2S04.  Fumaroles  of  the  acid  type  deposit  crystals  of 
erythrosiderite  and  sassolite.  L.  J.  S. 

Occurrence  of  Boric  Acid  in  Vesuvianite.  Edgar  T.  Wherry 
and  William  H.  Chapin  (J.  Amer.  Chem.Soc,  1908,  30,  1684 — 1687). 
— Vesuvianite  from  twenty-five  different  localities  was  specially 
examined  for  boric  acid ;  in  nine  cases  it  was  absent,  in  four  present 
only  in  traces,  and  in  only  four  was  there  more  than  1%.  The  largest 
amount,  4-14%,  was  found  in  the  vesuvianite  from  the  Wilui  river  in 
Siberia. 

F.  W.  Clarke's  formula  for  vesuvianite  is  R.,"Ca7Al2(Si04)6,  where 
E"  may  be  H2,  K2,  Na2,  Mg,  Ca,  Fe",  Mn11,  and  especially  AlOH  and 
A1F,  and  Al  may  be  replaced  by  Fem,  Mn111,  or  Bnl.  The  small  amount 
of  ferric  iron  (never  exceeding  5%)  present  in  vesuvianite,  however, 
rather  suggests  that  there  is  only  a  limited  amount  of  basic  aluminium 
capable  of  being  replaced  by  ferric  iron,  and  consequently,  that  the 
aluminium  and  boron  play  the  part  of  acids.  Clarke's  formula  would 
then  become  Ca-(RnA102)2(Si04).,(Si03)4,  or,  if  part  of  the  aluminium 
is  basic  and  part  acidic,  Ca:R"(UflA102)(Si04)4(Si03)2.  L.  J.  S. 

Gibbsite  from  India.  Lewis  Leigh  Fermor  (Chem.  Zentr.,  1908, 
ii,  1062;  from  Rec.  Geol.  Survey,  India,  34,  167 — 171). — Gibbsite 
occurs  in  association  with  manganese  ores  at  Talevadi,  in  the  Belgaum 
district,  Bombay,  where  it  forms  a  layer  2 — 6  mm.  in  thickness  on 
psilomelane  in  a  ferruginous  laterite ;  the  small,  scaly  crystals  form 
greyish-white,  radially-fibrous  aggregates;  anal.  I,  by  S.  S.  Rama  Rau. 
Anal.  II,  by  J.  C.  Brown,  is  of  amorphous  gibbsite,  resembling  halloysite 
in  appearance,  from  Bhekowli,  in  the  S&cara  district. 

Al.Oj-  Si02.     H„0  (hygr.).  H,0  (comb.).     Total.  Sp.gr. 

I.         63-59  2-01  3475  100-35  2-40 

II.         64-20  039  0-62  3451  9972  235 

L.  J.  S. 
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Argyrodite  from  Bolivia.  V.  Moritz  Goldsciimidt  (Zeilsch. 
Kryst.  Min.,  1908,  45,  548—554.  Compare  Abstr.,  1898,  ii,  436).— 
A  description  is  given  of  some  unusually  large  crystals  (3 — 5  cm. 
across)  of  argyrodite  found  on  pyrargyrite  from  Colquechaca.  The 
habit  is  dodecahedral  {110},  or  less  frequently  octahedral,  and  the 
character  of  the  faces,  as  well  as  some  ill-defined  etching-figures, 
point  to  holohedral-cubic  symmetry,  D  6 '235.  The  following  analysis 
agrees  with  Penfield's  formula  Ag8GeS6. 


Ag- 

Cu. 

Hg. 

Fe. 

Zn. 

Ge. 

Sn. 

As. 

S. 

H,0. 

Total. 

75-67 

0-08 

0-03 

0-03 

0-11 

6-55 

o-io 

0-05 

17-15 

o-is 

99-95 

In  spite  of  the  difference  in  crystal-symmetry,  argyrodite  appears  to 
fall  best  in  the  tetrahedrite  group,  and  in  this  case  the  formulae, 
3R2IS,RIIIRII1S3,  for  tetrahedrite  and,  SR^S.R^R^'Sj,  for  argyrodite 
show  an  analogous  homceomorphic  relation  similar  to  that  between 
Fe2Os,  FeTi03,  etc.  L.  J.  S. 

Composition  of  Morinite.  Adolphe  Caenot  and  Alfred 
Lacroix  (Bull.  Soc.  /rang.  Min.,  1908,  31,  149— 152).— Morinite,  of 
which  a  preliminary  description  was  given  by  Lacroix  in  1891,  is 
found  in  the  deposits  of  tin  ore  at  Montebras,  dep.  Creuse,  as  small 
and  indistinct,  monoclinic  crystals,  or  more  usually  as  crystalline 
masses  with  an  easy  cleavage  and  a  rose-red  colour.  It  occurs 
embedded  in  amblygonite,  of  which  it  is  an  alteration  product,  and  is 
associated  with  quartz,  cassiterite,  and  wavollite.  Analysis  of  the 
massive  material  gave  (after  deducting  1-50  Si02,  0-20H2Olost  at  120°) : 

P„05.  F.  A1„0.,.  Ca.*  Na.,0.  H,0.  Total. 

33-50  13-20  17-80  13-80  5-20  17'90  101-40 

*  CaO,  19  0  ;  traces  of  Li„0,  MgO,  FeO. 

The  formula  3AlP04,Na2HP04,3CaF2,8H20,  when  expressed  in  the 
form  (AlF)3"Na2H(P04)3,(CaF)3,P04,8H20,  shows  in  the  first  molecule 
a  relation  to  amblygonite,  [AI(F,OH)],r(Li,Na)P04.  The  alteration 
of  the  amblygonite  has  thus  been  accompanied  by  a  loss  of  aluminium 
and  a  gain  of  calcium.  The  aluminium  phosphates,  wavellite,  and  a 
kind  of  turquoise  are  abundant  at  Montebras,  and  they  represent  the 
last  stage  in  the  alteration  of  the  amblygonite.  Morinite  is  remark- 
able in  containing  more  fluorine  than  any  other  phosphate,  this 
element  being  usually  largely  replaced  by  hydroxy]  in  other  minerals. 

L.  J.  S. 

Minerals  of  the  Pegmatite  veins  with  Li  thia  tourmaline 
in  Madagascar.  Alfred  Lackoin  (Bull.  Soo./rang,  Min.,  1908,31, 
21s — 247). — The  mineral  occurrences  in  the  neighbourhood  of  M(. 
I'.ity,'  In  Madagascar,  have  already  been  Inielly  mentioned  in  connexion 
wiili  the  new  species  bityite  (Abstr.,  1908,  ii,  7 < > T> )  ;  a  more  detailed 
description  is  now  given,  Beryl  is  represented  by  two  varieties: 
normal  boryl,  of  which  the  colour  is  while,  blue,  or  green  ;  and 
I  rich  in  alkalis  (cesium,   lit! and  sodium),  which  is  pink. 

*  i'...,  Ml.  Mnl\,  south  ol  I...I.S. 
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The  following  new  analyses   are   given.     Lazulite   is   found    on   the 
surface  as  dark  blue  fragments  ;  analysis  by  F.  Pisani  gave  : 


PA- 

AU03- 

MgO. 

FeO. 

H.,0. 

Total. 

Sp.  gr 

45-30 

35-22 

9-19 

3-95 

5-80 

99-46 

3-12 

Another  mineral  found  loose  on  the  surface  is  doubtfully  referred 
to  hatchettolite  ;  this  is  brown  and  resinous,  with  an  irregular  fracture, 
transparent  in  thin  flakes,  and  optically  isotropic,  D  3-95.  A  partial 
analysis  by  Urbain  gave :  Cb205  (with  Ta206  and  TiO,),  56-61 
uranium  oxide  (weighed  as  U3Os),  14-15;  GIO,  2-37;  Fe203,  1  "13 
Mn304  (with  a  little  cerium  and  yttrium  eu-ths),  l-46  ;  Th02,  0-96 
Si02,  2*31  j  Pb,  Bi,  Sn,  Cu  (weighed  as  sulphides),  1'52;  oxides  of 
alkaline  earths,  1'64  ;  loss  at  300°,  11-51  ;  loss  on  ignition,  3-81. 

L.  J.  S. 

Alunite  froni  Realrnont,  dep.  Tarn.  Pierre  Termier  {Bull. 
Soc.  franc.  Alin.,  1908,  31,  215 — 216). — The  mineral  is  very  compact, 
and  has  a  pale  rose  colour  with  black  patches  and  streaks,  the 
latter  being  due  to  the  presence  of  bituminous  matter.  Analysis 
by  F.  Pisani  agrees  with  the  usual  formula  K.,0,3A1203,4S03,6H20 : 

S03.         A1203.         K.,0.        CaO.        H„0.        Insol.       Total.      Sp.  gr. 
36-80         36-36         10-40         076         13-60         2'20         100-12         28 

The  mineral  occurs  as  a  stratum,  10  cm.  in  thickness,  between 
schists  and  a  bed  of  kaolin,  and  has  evidently  been  formed  by  the 
action  of  water  containing  sulphuric  acid  (derived  by  the  weathering 
of  the  iron  pyrites  in  the  schists)  on  a  rhyolite  rich  in  orthoclase.  The 
complete  separation  of  these  two  products  of  decomposition  of  the 
rhyolite  into  two  sharply-defined  beds  is  curious.  L.  J.  S. 

The  Scheelite  of  Otago.  A.  M.  Finlayson  (Trans.  New 
Zealand  Inst.,  1908,  40,  110 — 122). — Scheelite  occurs  as  yellowish- 
white  masses  in  many  of  the  veins  of  auriferous  quartz  in  the  gold- 
fields  of  Otago.     Analysis  of  a  commercial  sample  gave  : 

W03.  CaO.  MgO.  FeO.     Fe203.    MuO.      CO,.        Total. 

80-58  18-98  0-20  0"24  nil  10000 

Molybdenum  is  also  often  present  in  varying  amounts  up  to  1%. 
The  mineral  sometimes  occurs  in  contact  with  corroded  calcite,  and 
has  evidently  been  formed  by  the  action  of  solutions  containing 
tungstic  acid  on  the  lime  minerals  of  the  surrounding  rocks. 

L.  J.  S. 

Tantalite  and  Gadolinite  from  Western  Australia.  Andrew 
Gibb  Maitland  (Chem.  Zenlr.,  1908,  ii,  1062;  from  Bull.  Geol. 
Survey  Western  Australia,  23,  65 — 74). — Mangano-tantalite  (hiibnerite) 
occurs  as  large  masses,  weighing  as  much  as  five  hundred  weight,  in 
pegmatite-veins  traversing  greenstone  in  the  Wodgina  tin-field,  and 
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it  is  also  found  in  the  alluvial  deposits  ;  anal.  I  by  Simpson.  Gadolinite 
occurs  in  granite  in  the  Cooglegong  tin-field  ;  anal.  II  by  Davis : 

Ta.,05.     Cb205.     SiO„.      Ti02.    Ce203.  (La,Di)203-  Y2Os.     SnO„.    W03.      G10. 

I.  6S'65      15-11         —         0-40        —  —         0-48      trace         — 
II.        _           _        23-33        —       2-50        18-30        33-40        —         —        12-28 

Loss  on  ignition 

FeO.      MnO.      NiO.       CaO.      MgO.    H20.  (He,H,N,C02).   Total.  D. 

I.     1-63       14-15      trace      trace      0-15      0'07  100'64  7-03 

II.  10-38         —  —  —         0-69         —  0-32  101-20  414 

L.  J.  S. 

Risorite,  a  New  Mineral.  Otto  Hauser  (Zeitsch.  anorg.  Chem., 
1908,  60,  230 — 236). — The  new  yttrium  columbium  mineral  from 
Risor,  Norway  (Abstr.,  1907,  ii,  704),  has  been  further  examined, 
and  shown  to  be  a  definite  species.  The  mean  of  four  analyses 
gives : 

Cb.,05.      Ta„0.v      TiO,.      SnO„.      ThO.,.       U02.       (Y,Er)203.  Ce(La,DiU)3. 
36-21         4-00        6-00        0-01         trace        010  36 -28  2-88 


CaO. 

FeO. 

PbO. 

Fe.,03. 

A1..0-. 

C02. 

N,He. 

H20. 

Total. 

1-93 

2-61 

0-20 

1-20 

0*81 

0-23 

0-90 

7-11 

100-67 

It  is  a  glassy,  isotropic  mass,  T>le  41 79,  hardness  5-5,  with  con- 
siderable /J-radioactivity.  It  may  be  regarded  as  an  isomorphous 
mixture  of  fergusonite  with  motatitanates.  C.  H.  D. 

The  So-called  Dysanalyte  from  Vogtsburg,  in  the 
Kaiserstuhl.  Otto  Hausek  (Zeitsch.  anorg.  Chem.,  1908,  60, 
237 — 241). — The  Kaiserstuhl  mineral  described  by  Knop  (Abstr., 
1878,  385)  as  dysanalyte  appears  to  consist  of  perowskite  con- 
taminated with  enclosures.     An  analysis  of  selected  crystals  gave : 


TiO„. 

Si03. 

Cb205. 

FeO. 

CaO. 

MnO. 

Na„0. 

CejO,. 

Total. 

50-93 

2  21 

4-86 

9-22 

25-60 

0-23 

4-87 

2-80 

100-22 

C.  H.  D. 

Naegite.     Tsunasiiiro  Wada  (Chem.  Zentr.,  1908,  ii,  1063  ;  from 
BtiVr&ge  zur  Mineralogie  von  Japan,   1906,  23 — 25). — A  new  analysis 
)>y  Haga  of   "naegite"  (Abstr.,  1905,  ii,  177)  shows  that  the  mineral 
is  largely  of  zircouia  and  silica. 


ThO». 

Sill.. 

Cb2O„,TnaO0. 

uo3. 

56  BO 

20-58 

,  89 

8  08 

912 

100-73 

L.  J.  S. 

[Analyses  of  Hornblende.]     I  n  i     i>i  rwioand  Francis  Pbabob 
(Bull.    Soo,  ./'•"";.    Mm.,   L908,  31,  94 — 135). — Numeroua  determiii 

ation  "i    il ptioal   constants  of  several  rook-forming 

minerals,  and  analyses  of  the  following ;  (I)  hornbl le  from  .unpin 
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bolite    from    the    Island    of    Coll,    Hebrides ;     (II)    hornblende    from 
amphibolite  from  Chester,  .Massachusetts. 

Si02.    TiO..  A1„03.  CrsOs.  Fe,03.  FeO.  MnO.    CaO.     MgO.   Xn.,0.  K;,0.   Total. 

I.   51-50     028     2:S8     074     6'25     5'39     005     1326     16-95     1-61     0'32     98'58 

II.     274     1-08     5-48       —    11-92  11'46     0'06     1272     11-60     2'25     056     99'69 

(I)  corresponds  with  the  formula 

i2R4nSi4Oi2,3R3uK2IUSig012,2:Rs%mSi40lg, 

and  (II)  with  10R4nSi1O^,9K3IIEVISi3Oi;,4E2IP«VIISi,O1";.       L.  J.  S. 

Zeolites  from  the  Basalt  of  Montresta,  Sardinia.  Jacques 
Deprat  (Bull.  Soc.  franc.  Min.,  1908,  31,  181—192.  Compare 
Abstr.,  1908,  ii,  861). — Cavities  in  the  basalt  contain  heulandite, 
stilbite,  mesolite,  chabazite,  and  rarely  analcite  and  thomsonite. 
The  following  were  analysed:  (I)  heulandite,  crystals;  (II)  stilbite, 
crystals  ;  (III)  mesolite,  as  finely-fibrous,  radial  aggregates  intimately 
associated  with  chabazite. 


SiOo. 

A1A. 

CaO. 

Na.,0. 

HsO. 

Total. 

I. 

59-00 

16-70 

8-20 

1-30 

14-70     • 

99-90 

II. 

5770 

17-10 

7-70 

0-50 

17-60 

100-60 

II. 

4770 

24-10 

10-00 

5-80 

12-41 

100-01 

L.  J.  S. 

[Anorthoclase]  from  Port  "Victor,  South  Australia.  H.  W. 
Gartrell  (C/tem.  fSentr.,  190S,  ii,  1063  ;  from  Tbans.  Roy.  Soc,  South 
Australia,  27,  256 — 260). — The  granite  of  this  locality  contains  large 
porphyritic  crystals  of  anorthoclase,  which  are  flesh-red  and  trans- 
lucent to  opaque  ;  D  2-58.  The  following  analysis  corresponds  with 
Or.,3AbsAn4  : 


Loss  on 

SiO„. 

AloC>   Ff>.203,  MnO,  MgO.  CaO. 

NaaO. 

K„0. 

ignition. 

Total. 

64-54 

19-34              traces              1'24 

-•o, 

11-84 

0-58 

100-43 

L.  J.  S. 

Cordierite-pinites  from  Central  France.  Ferdinand  Gonxard 
(Bull.  Soc. /ram;.  Min.,  1908,  31,  171 — 181). — A  description  is  given 
of  the  occurrence  of  the  pseudomorphs  after  cordierite  in  the  depart- 
ments of  Puy-de-D6me,  Loire,  and  Rhone.  The  following  analysis,  by 
P.  Barbier,  is  given  of  large,  dark  green  crystals,  with  a  perfect 
cleavage  and  D  2-77,  which  occur  with  microcline,  smoky  quartz,  and 
apatite  in  a  pegmatite  at  Vizezy  : 

Loss  on 
SiO.,.  AL03.  FeO.       MuO,  CaO.    MgO.     K.,0.  ignition.  Total. 

42-43—42-66     33-21—32-95     10'5S  bra  2-61       475       629       99'87 

L.  J.  S. 

Contact  Minerals  (Gehlenite,  Spurrite,  and  Hillebrandite) 
from  Mexico.  Fred.  E.  Wright  (Amer.  J.  Sri.,  1908,  [iv],  26, 
545 — 554). — These  minerals  were  formed  near  the  junction  of  altered 
limestone  and  intrusive  basic  diorite  in  the  Yelardeua  mining  district 
in  Durango. 


62  ABSTRACTS  OF   CHEMICAL  PAPERS. 

Gehlenite  occurs  as  massive,  granular  aggregates  together  with 
spurrite,  yellow  garnet,  and  calcite.  It  is  dark  grey  in  colour,  owing 
to  abundant  minute  inclusions  of  magnetite,  and  only  rarely  are  small 
pieces,  free  from  magnetite  inclusions,  of  an  amber-yellow  colour ; 
D25  3039.  Analysis  I  is  very  similar  to  previous  analyses  of  gehlenite, 
but  no  simple  formula  can  be  deduced,  the  mineral  probably  repre- 
senting a  solid  solution  of  several  end  members  of  a  series  : 

SiOj.  TiOa.  A]203.  Fe,,03.  FeO.  MnO.  MgO. 

I.     26-33  0-03  27-82  1-43  0'50  0-01  2'44 

II.     26-96  0-01  0  39  0  11  0-03  0  23 

III.     32-59  002  0-23  015  0-01  004 

CaO.  Na.,0.  K.,0.  H20.  CO.,.  Total. 

I.     39-55  0-21  0-10  1-85  nil"  100-27 

II.     62-34  0-05  trace  nil  973  99-85 

III.     5776  0-03  005  9-36  nil  10021 

Spurrite  occurs  as  granular  masses  with  glistening  cleavages, 
resembling  crystalline  marble  in  appearance  ;  no  crystals  were 
observed.  The  mineral  is  transparent  to  translucent,  and  colourless 
to  pale  grey  with  tints  of  blue  or  yellow  ;  lustre,  vitreous  to  resinous  ; 
hardness,  5 ;  D25  3-014.  The  optical  characters  indicate  that  the 
symmetry  is  probably  rnonoclinic  ;  the  biref  i  ingence  is  high  (y  -  a  = 
0-039),  the  axial  angle  small  (2E  =  70°),  the  sign  negative,  and  there 
is  a  noticeable  crossed  dispersion.  Lamellar  twinning  occurs  on  more 
than  one  plane  perpendicular  to  the  plane  of  symmetry,  and  there  are 
two  cleavages,  with  an  angle  of  79°,  perpendicular  to  the  same  plane. 
Before  the  blowpipe,  the  mineral  becomes  white  and  porcelain-like,  and 
is  infusible.  It  effervesces  in  dilute  hydrochloric  acid,  and  is  readily 
dissolved  with  the  separation  of  gelatinous  silica.  Analysis  II  corre- 
sponds with  the  formula  2Ca2Si04,CaC03. 

llillebrandile  possesses  a  fibrous  structure,  the  fibres  being  often 
aggregated  as  radial  sperulites  ;  it  is  associated  with  yellow  garnet 
and  wollastonite.  The  material  is  white,  often  with  a  tinge  of  green, 
ami  porcelain-like,  and  is  translucent  only  in  small  chips;  hardness, 
b\  ;  D25  2-692.  The  optical  characters  of  the  fibres  suggest  ortho- 
rhombic  symmetry.  Before  the  blowpipe,  the  mineral  fuses  to  a 
colourless  glass.  It  readily  dissolves  in  hydrochloric  acid,  with  the 
separation  of  Bome  silica,  and  is  slowly  decomposed  by  water.  Analysis 
1 1 1  gives  the  formula  2CaO.SK>,,  1 1  .( >. 

Attempts  to  prepare  the  new  minerals  spurrite  and  hillebrandite 
synthetically  have  so  far  been  unsuccessful.  L.  J.  S. 

Mineralogy  of  the  Fseroe  Islands.  Mattiikw  V.  Hkddi.e 
(Chew.  Zentr..  I '.MIS,  ii,  1061  ;  from  Trans.  Geol.  Soc.  Glasgow,  L906, 
12,  1  — 15). — Anal.  I  of  bluish-white  spheres  of  f.-u.. elite  from  Nolso  ; 
[I,  of  me  olite  occurring  on  splia-rostilbito  from  Nolso  j  III,  ofstilbite 
from  Bordo. 

',.       CaO. 
—         11-88 
— 
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k  f  K 

H,0. 

i\,i  .1. 
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.  J.  s. 
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Phillipfeite  from  Mont  Simiouse,  Loire.  Ferdinand  Goxxard 
{Bull.  Soc.Jranf.  Min.,  1908,  31,  269— 271).— Analysis  by  P.  Barbier 
of  crystals  of  phillipsite  associated  with  chabazite  and  offretite  lining 
cavities  in  basalt  at  Mont  Simiouse  gave : 

SiO,.        A1203.       CaO.        BaO,  MgO.        K,0.      Xa,0.       H.,0.         Total. 
52-10        1833        4-96  traces  688        110        1655        9992 

This  agrees  with  the  formula  RAl2Si5014,5H20  (where  R  =  Ca,  K,  Na), 
whilst  some  analyses  of  phillipsite  from  other  localities  have  given  the 
formula;  RAl,Si4012,5H20,  RAl2Si4012,4H20,  and  RAl2Si3O10,3iH2O. 
The  present  mineral  therefore  represents  an  acid  type  of  phillipsite, 
similar  to  that  from  Giessen  and  the  Kaiserstuhl.  L.  J.  S. 

The  Pumice  of  the  Volcano  of  Mont  Dore.  Alfred  Lacroix 
(Compt.  rend.,  1908,  147,  778 — 782). — A  description  is  given  of  the 
fragmentary  materials,  more  particularly  the  pumice,  of  this  extinct 
volcano.  Rhyolitic  pumice  (anal.  I  and  II,  by  F.  Pisani)  with  a 
fibrous  structure  occurs  only  in  small  pieces  ;  it  consists  almost  entirely 
of  a  colourless  glass  with  very  few  phenocrysts  of  anorthoclase, 
surrounded  by  orthoclase.  The  composition  is  identical  with  that  of 
the  rhyolite  (anal.  III).  Trachytic  pumice  (anal.  IV)  has  a  cellular 
structure  and  is  less  glassy,  containing  phenocrysts  of  orthoclase, 
anorthoclase,  biotite,  and  augite,  together  with  microlites  of  orthoclase. 


Si02. 

A1,03. 

Fe203. 

FeO. 

MgO. 

CaO. 

Na.O. 

K.,0. 

TiO,. 

H,0. 

Total. 

I. 

73-90 

10-95 

0-08 

1-06 

1-08 

1-58 

4-08 

4-60 

— 

3-35 

100-68 

II. 

73-90 

1193 

0-15 

0-87 

0-13 

0-34 

4-10 

4-62 

trace 

4-00 

100-04 

III. 

75-50 

13-50 

0-95 

— 

0-39 

0  99 

4  35 

4-15 

trace 

0-37 

100-20 

IV. 

60-50 

IS'20 

1-20 

1-08 

0-26 

0-68 

5-10 

5-23 

0-39 

700 

99-64 

L.  J.  S. 

Rare  Renfrewshire  Minerals.  Robert  S.  Houston  (Chem.  Zentr., 
1908,  ii,  1062;  from  Trans.  Geol.  Soc.  Glasgow,  1906,  12,  354—361). 
—  Several  minerals  are  described,  and  analyses  given  of  the  following  : 
I,  labradorite  from  Gleniffer  Hills,  south  of  Paisley  ;  II,  pectolite, 
massive  and  fibrous,  from  South  Quarry,  Craigenfeoch,  near  Johnstone  ; 
III,  stilbite,  red,  from  near  Kilbarchan. 

SiOo.  ALOj.  FejOj.    CaO.  MgO.  MuO.  K.,0. 

I.     53-82  28-09  2'88      3-62  4-24  trace  2 -25 

II.     55-38  trace  —      33'68  trace       —  — 

III.     55-02  16-48  trace      724  0'58        —  — 

L.  J.  S. 

Weathering  and  Formation  of  Kaolinite  in  the  Halle  Quartz- 
porphyry.  Victor  Selle  {Chem.  Zentr.,  1908,  ii,  1203;  from  Zeits. 
Xaturw.,  1907,  79,  321 — 421). — Analysis  I  is  of  the  white  product  of 
weathering,  and  II,  of  the  portion  insoluble  in  concentrated  sulphuric 
acid  ;  the  latter  consists  of  quartz,  3-5S°0,  and  felspar,  7'97%.  Deduct- 
ing from  the  soluble  portion  the  alkalis  as  sericite,  the  sulphuric 
anhydride  as  gypsum,  and  neglecting  the  magnesia,  the  remainder 
has  the  composition  2Al203.5SiO.„4H20,  whereas  kaolinite  has  the 
formula  2Al.203,4Si02,4H20. 


NTa.,0. 

H,0. 

Total. 

3-70 

2-00 

100-60 

7-20 

3-30 

99-56 

4-46 

17-00 

100-78 

4-96%. 
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II.       8-83 
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— 

— 
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The  mineralogical  composition  of   the  sample  is  given  as  :    quartz, 
11-56  ;  felspar,  7-97;  kaolinite,  71-45  ;  sericite,  4-06  ;  other  minerals, 

Alkalis.  Total. 
1-52  100-00 
1-04         11-55 

The  alteration  of  the  felspar  in  the  rock  has  given  rise,  first  to  mica, 
and  this  has  subsequently  been  altered  to  kaolinite.  In  the  Halle 
district  the  decomposed  porphyries  are  richer  in  kaolinite  nearer  the 
surface,  and  minerals  of  pneumatolytic  origin  are  absent.  The 
conclusion  is  therefore  drawn  that  the  formation  of  kaolinite  is 
dependent  on  the  ordinary  processes  of  weathering,  only  these  were 
more  intense  in  their  action  in  former  times  than  at  present. 

L.  J.  S. 

Analysis  of  London  Clay.  John  H.  B.  Jenkins  (Geo!.  Mag., 
1908,  [v],  5,  265 — 266). — In  a  well-boring  at  East  Ham,  the  stratum 
of  clay  extends  from  17  to  76  feet  below  the  surface.  The  wet,  stiff 
clay  of  dark  grey  colour  loses  20-l%  at  120°,  and  on  ignition  there 
i>  a  further  loss  of  6'3%.  The  ignited  material  is  brick-red,  and 
contains  : 

SiO*  ALCv         Fe„Os.        CaO.         MgO.         K„0.         Xa.,0.         Total. 

18-3  87  1-3  1-2  1-6  14  100-4 

L.  J.  S. 

Red  Porphyry  [Porfido  Rosso  Antico].  J.  Coutat  (Compt. 
read.,  1908,  147,  988 — 990). — The  ancient  quarries  whence  this 
celebrated  ornamental  stone  was  obtained  by  the  Romans  are  situated 
along  the  Wadi  Abu  Maammel,  on  the  north-west  slopes  of  the  Jebel 
Dokhan,  in  Egypt.  The  crystalline  schists  of  the  district  are  pene- 
trated by  necks  of  hornblende-andesite  and  by  veins  of  various 
other  igneous  rocks  (this  vol.,  ii,  65).  This  andesite,  when  unaltered 
(anal.  II),  is  greenish-black  or  ebony-black,  and  contains  phenocrysts 
and  microlites  of  andesine  and  hornblende  together  with  much  apatite 
and  magnetite.  The  hornblende  (anal.  I)  contains  some  manganese; 
it  lias  a  maximum  extinction  angle  of  22°,  and  its  pleoehroic  colours 
are  pale  yellow  to  green.  The  red  porphyry  (anal.  Ill)  is  found  in 
ntral,  more  crystalline  portions  of  the  necks,  and  it  is  an  altered 
form  of  the  hornblende-andesite  :  there  is  a  gradual  passage  from  one 
to  the  other,  a  violet  porphyry  forming  an  intermediate  zono. 
The  simultaneous  decomposition  of  1 1 1 « ■  hornblende  and  felspar  has 
given  lie  to  much  manganiferous  epidote  (withamite),  but  the  rod 

colour  of  tin-  rock  is  mainly  due  l<>  the  large  quantity  of  finely  divided 
■  it  Inr  secondary    minerals    are    daueuirite,    aetinolite,   ami 
biotite, 

"      u  n  0   i,  I',    ii  ..ii.  Total. 

1.    i  I  12-C    12-8        in      '.'  .•     Ill      e  i 

11  ]  -:,       \  ;      :;■(>    tra  ,       ,.  ,, 

III.  >;i  I      0  65      16  I  2  7     tract     1J      Id      11     I 

I..  .1.  B, 
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[Hypers thene-Augite  from  Lake  Onega.]  Walter  Wahl 
(Feiiaia,  Helsingfors,  1908,  24,  No.  3,  1 — 94). — In  a  paper  on  the 
geology  of  the  west  coast  of  Lake  Onega,  Russia,  are  given  several 
rock  analyses,  together  with  the  following  analysis  of  a  pyroxene 
isolated  from  a  coarse-grained  quartz-diabase  from  Schtscheliki. 

Si02.        TiO,.       AljtV     Fe„03.        FeO.         NiO.       MnO.       MgO. 
50-36         0-SO         2-49         2'35         18-15         0'04         0'56         11'37 

CaO.         Na^O.        K20.  H20.  Total.         Sp.  gr. 

13-97  026  0-19  0-55  10109  3'46 

The  crystals  show  a  zonal  structure  with  varying  optical  characters; 
in  the  inner  portion,  2E  =  48°42',  and  in  the  outer,  2E  =  73°8' ;  c  :  c  = 
45°.  The  mineral  belongs  to  the  group  of  enstatite-augites,  and  is  a 
hypersthene-augite. 

L.  J.  S. 

Gabbro  and  Iron-ore  of  the  Jubrechkine  Kamen,  Northern 
Urals.  Louis  Dupaec  {Compt.  rend.,  1908,  147,  1061 — 1063). — 
This  mountain  is  formed  entirely  of  uralitised  gabbro  (anal.  I)  of 
various  types,  and  irregularly  distributed  through  the  rock  are  basic 
segregation  patches  (anal.  II),  often  of  considerable  size.  These 
patches  consist  largely  of  magnetite,  together  with  hornblende  and  a 
little  epidote  and  kaolin. 

Loss  on  ig- 
SiOo.    TiO.,.  AL03.  Fe.203.   FeO.    MnO.  CaO.  MgO.   K.,0.  Na,0.  nition.  Total. 
I.  47-97     1-30     13-50     3-55    11-47   trace  10-63   6-51     0'26     278     1-60       9057 
II.  26-62     9-50     11-62  19-50    21'87    0-20      6"47    257     034     106     1'30     10T05 

L.  J.  S. 

Mode  of  Formation  of  the  Puy  de  Dome.  Alfred  Lacroix 
{Compt.  rend.,  1908,  147,  826 — 831). — The  structure  of  this  extinct 
volcano  is  compared  with  the  recent  West  Indian  volcanoes,  and  found 
to  resemble  that  of  Guadeloupe  rather  than  Mt.  Peltie.  Analyses  are 
given  of  domites  with  biotite  or  with  hornblende,  and  of  the  frag- 
mentary derivatives  of  these  rocks.  L.  J.  S. 

Eruptive  Rocks  of  Jebel  Dokhan,  Red  Sea.  J.  Couyat 
{Compt.  rend.,  1908,  147,  867 — 869). — Veins  and  bosses  of  the  erup- 
tive rocks  penetrate  the  conglomerates  and  schistose  sediments  which 
rest  on  a  granitic  massif.  Analyses  are  given  of  granite,  micro- 
granite,  micropegmatite,  rhyolite,  andesite,  and  labradorite. 

L.  J.  S. 

Possible  Existence  of  a  Nickel-Iron  (Fe0Ni3)  in  Meteorites. 
Lazarus  Fletcher  {Mm.  Mag.,  1908,  15,  147 — 152). — In  the  analysis 
of  the  meteoric  stone  of  Zomba  (Abstr.,  1901,  ii,  400),  the  repeated 
extractions  of  the  nickel-iron  with  mercuric  ammonium  chloride 
showed  that  the  residue  became  gradually  richer  in  nickel.  This  was 
at  the  time  attributed  to  the  rusting  of  the  iron  in  the  minute 
particles  of  the  alloy,  but  is  now  explained  by  the  presence  of  a  nickel- 
iron   constituent,    Fe-Ni3,    containing   3850%   Ni(Co),  which  is   not 
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readily  attacked  by  the  mercuric  solution.  This  constituent  is 
identical  with  the  "  taenite  "  containing  38'13%Ni(Co)  isolated,  by 
reason  of  its  insolubility  in  dilute  hydrochloric  acid,  from  the 
Youndegin  iron  (Abstr.,  1900,  ii,  27).  From  an  examination  of  the 
thermo-magnetic  characters  of  the  Sacramento  iron,  S.  W.  J.  Smith 
{Phil.  Trans.,  1908,  A,  208,  21)  has  recently  concluded  that  this 
meteorite  contains  [a  nickel-iron  with  not  less  than  37%  Ni,  thus 
confirming  the  above  results.  L.  J.  S. 

Investigations  on  the  Gases  of  the  Wiesbaden  Thermal 
Springs.  Ferdinand  Henrich  (Ber.,  1908,  41,  4196—4209.  Com- 
pare Abstr.,  1905,  ii,  6,  221;  1907,  ii,  150).— The  gases  evolved  by 
some  of  the  thermal  springs  at  Wiesbaden  have  been  analysed,  and 
found  to  contain  carbon  dioxide,  nitrogen,  oxygen,  methane,  hydrogen 
sulphide,  argon,  neon,  helium,  and  radium  emanation  in  the  following 
proportions,  the  values  given  being  volume  percentages.  Kochbrunnen 
(«  =  68'7°):  gas  absorbed  by  potassium  hydroxide  84'8,  oxygen  0'2, 
nitrogen  12 '7,  methane  06,  rare  gases  (argon,  etc.)  and  emanation  l-7  ; 
Adlerquelle  (<  =  64'6°):  gas  absorbed  by  potassium  hydroxide  776, 
oxygen  1*2,  nitrogen  184,  methane  0-8,  rare  gases  and  emanation  2-0  ; 
iSchiilzenhofquelle  (<=49'2°):  gas  absorbed  by  potassium  hydroxide 
324,  oxygen  0'2,  nitrogen  62'05,  methane  045,  rare  gases  and  emana- 
tion 49.  The  composition  of  the  evolved  gas  varies  slightly  and 
irregularly  throughout  the  year. 

It  is  probable  that  the  gases  are  derived  from  the  rocks  in  the 
vicinity  of  the  springs,  since  it  has  been  found  that  these  rocks  when 
heated  alone  or  with  potassium  hydrogen  sulphate  evolve  oxygen, 
nitrogen,  helium,  and  argon.  The  oxygen  is  absorbed  by  the  ferrous 
carbonate  present  in  the  spring-water.  W.  H.  G. 


Physiological    Chemistry. 


Effects  of  Low  Pressures  on  Respiration.  Arthur  Boycott 
and  John  S.  Haldani  (•/.  Physiol.,  1908,  37,  355 — 377).  Alveolar 
Air  on  Monte  Rosa.  R.  OoiEB  Wabd  (ibid.,  878— 389).  Effects 
of  Want  of  Oxygen  on  Respiration.  .Ioiin  S.  Haldank  and 
Ki'WAiii)  P.  Poui/i'on  (ibid.,  390 — 407). — The  experiments  on  the 
effect  of  low  atmospheric  pressure  on  respiration  were  carried  out  on 
in.  ii.  partly  "ii  Monte  Rosa  him!  partly  in  a   specially-constructed  steel 

chamber.  When  the  pressure  is  diminished,  the  alveolar  oarbon 
dioxide  presi  ore  remains  constant  during  short  exposures.  When  the 
airpret  ure  reaches  650  mm.,  or  the  alveolar  oxygen  pressure  69  nun., 
i In'  alveolai  carbon  dioxide  pressure  falls, and  as  the  air  pi essures  fall, 
tin  fall  in  i he  carbon  dioxide  pressure  occurs  with  increasing  rapidity. 
Jn  long  exposures,  the  fall  in  the  carbon  dioxide  pressure  occurs  earlier 
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and  further  ;  the  alveolar  oxygen  pressure  is  correspondingly  higher  ; 
the  process  is  one  of  gradual  adaptation  to  low  pressures  or  great 
altitudes.  The  fall  in  alveolar  carbon  dioxide  pressure  is  due  to 
hyperpncca  dependent  on  the  low  oxygen  pressure,  and  is  absent  if 
oxygeu  is  added  to  the  air.  The  hyperpncea  is,  however,  not  directly 
due  to  want  of  oxygen,  since  it  takes  time  to  develop,  and  may  persist 
for  days  after  the  want  of  oxygen  is  removed.  It  is  probably  due  to 
the  gradual  formation,  in  consequence  of  insufficient  oxygen,  of  lactic 
acid  or  other  substances  which  have  the  same  influence  as  carbon 
dioxide  on  the  respiratory  centre,  so  that  less  carbon  dioxide  is 
required  to  excite  the  centre.  When  the  alveolar  oxygen  pressure  falls 
to  30  mm.,  urgent  symptoms  are  produced.  Exposure  to  cold  causes 
a  slight  rise,  and  to  heat,  a  slight  fall  in  the  alveolar  carbon  dioxide 
pressure. 

If  sufficient  of  the  preformed  carbon  dioxide  is  first  removed  by 
forced  breathing,  want  of  oxygen  has  no  exciting  influence  ou  the 
centre,  and  apncea  will  be  produced,  and  does  not  cease  until  the 
alveolar  carbon  dioxide  pressure  rises  to  normal,  unless  abnormal  pro- 
ducts produced  by  want  of  oxygen  reinforce  the  action  of  the  carbon 
dioxide  ;  the  development  of  these  other  products  is,  however,  a  gradual 
process.  W.  D.  H. 

Experiments  on  the  Gaseous  Metabolism  of  Infants 
carried  out  by  means  of  Zuntz  and  Oppenheimer's  Modifica- 
tion of  the  Regnault-Reiset  Respiration  Apparatus.  Arthur 
Schlossmann,  Carl  Oppenheimer,  and  Hans  Murschhauser  (Biochem. 
Zeitsch.,  1908,  14,  385 — 406). — The  experiments  were  carried  out  by 
means  of  the  apparatus  described  by  two  of  the  authors  {ibid., 
361—368,  369—334).  In  the  case  of  a  healthy  child  (4i-5  months 
old)  sleeping  for  eight  hours  after  feeding,  the  oxygen  utilised  was 
0'731  gram,  and  the  carbon  dioxide  excreted,  0'931  gram  per  kilo,  per 
hour.  The  respiratory  quotient  was  0*91 1.  These  numbers  were 
greater  for  the  first  three  hours  after  the  meal  than  for  the  later 
period.  In  similar  experiments,  when  the  child  was  awake  for  a  part 
of  the  experimental  period,  the  oxygen  consumed  was  0  853  gram, 
and  the  carbon  dioxide  excreted  1*016  grams  per  kilo,  per  hour,  the 
respiratory  quotient  being  0"896.  Experiments  were  also  carried  out 
on  children  during  a  period  of  fasten  pathological  cases,  and  results 
differing  markedly  from  the  above  were  obtained.  S.  B.  S. 

Effect  of  Salt  Solutions  on  the  Heart  and  Respiration  of  the 
Skate.  Ida  H.  Hyde  (Amer.  J.  Physiol.,  1908,  23,  201— 213).— As  a 
rule,  increase  of  heart-beat  produced  by  various  salts  is  accompanied 
by  rise  of  blood-pressure  and  increase  of  respiratory  activity.  Am- 
monium chloride,  however,  increases  blood-pressure  without  increasing 
cardiac  force  ;  disodium  hydrogen  phosphate  increases  the  force  of  the 
heart,  but  not  that  of  respiration, and  urea  increases  cardiac  and  respira- 
tory activity  without  raising  the  blood-pressure.  The  salts  which  are 
specially  depressing  are  potassium  chloride  and  magnesium  sulphate. 
Many  other  details  are  added  in  relation  to  concentration,  etc.,  of  these 
and  other  salts.  W.  D.  H. 
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Coagulation-time  of  Blood  in  Man.  T.  Addis  {Quart.  J.  exp. 
Physiol.,  1908,  1,  305 — 334). — Daily  variations  in  the  coagulation- 
time  of  the  blood  do  not  occur  ;  the  administration  of  citric  acid  or  of 
calcium  salts  also  makes  no  difference.  The  contrary  result  is  due  to 
errors  in  technique,  the  influence  of  temperature  having  been  dis- 
regarded in  all  previous  measurements  of  coagulation-time.  The 
coagulation-time  is  shortest  between  36°  and  40° ;  at  temperatures 
above  and  below  this,  it  increases.  A  new  method  is  described  in 
which  temperature  and  other  factors  are  kept  constant ;  the  observation 
is  made  with  a  microscope,  and  depends  on  the  fact  that  when  a  current 
of  oil  streams  along  the  side  of  a  drop  of  blood,  a  smooth  flow  of  the 
corpuscles  is  induced.  The  movement  stops  suddenly  when  coagula- 
tion takes  place.  W.  D.  H. 

Blood-Clot  of  the  King-crab.  Carl  L.  Alsbeeo  and  E.  D, 
Clark  (J.  Biol.  Chem.,  190S,  5,  323— 330).— The  blood-clot  is  con- 
sidered to  consist  of  the  agglutinated  cells  of  the  blood  only,  without 
admixture  with  any  substance  akin  to  fibrin.  The  solubilities  and  the 
low  sulphur  and  tyrosine  contents  are  thought  to  point  to  the  protein 
present  as  being  a  member  of  the  gelatin-elastin  group.       W.  D.  H. 

The  Sugar  in  Blood.  IV.  The  Method  of  Osmotic  Com- 
pensation. Leonor  Michaelis  and  Peter  Roxa  (Biochem.  Zeitsch., 
1908,  14,  476 — 483). — Experiments  were  carried  out  with  the  object 
of  determining  whether  the  sugar  in  blood  exists  free  or  combined  in 
some  form  as  a  colloidal  complex.  For  this  purpose,  the  total  sugar  was 
estimated  polarimetrically  alter  precipitating  the  proteins  by  colloidal 
ferric  hydroxide.  Portions  of  the  blood  were  then  dialysed  against  an! 
isotonic  salt  solution  (containing  a  small  quantity  of  sodium  fluoride) 
to  which  varying  amounts  of  .sugar  had  been  added.  After  twenty- 
four  hours,  the  sugar  was  estimated  in  the  dialysate.  An  increase  in 
the  latter,  after  the  dialysis,  would  denote  that  the  original  liquid 
contained  less  sugar  than  the  blood,  whereas  a  diminution  would 
indicate  that  it  contained  more.  It  was  found  that  the  amount  of 
sugar  in  the  dialysate  did  not  alter  after  dialysis,  when  it  contained  the 
same  percentage  of  sugar  as  was  found  in  the  blood  by  the  method 
described  above  ;  hence  the  sugar  in  the  blood  exists  in  a  free  state. 

S.  B.  S. 

The  Total  Sugar  of  the  Blood.  Raphael  Lei>ine  and  Boulud' 
[Compt.  rend.,  1908,  147,  1028—1031.  Compare  Abstr.,  1908,  ii, 
957). — The  amount  of  sugar  obtained  from  the  blood  clot  depends  to 
a  somewhat  considerable  extent  on  the  duration  of  the  hydrolysis  by 
hydrofluoric  acid,  for,  besides  liberating  the  sugar,  the  acid  also 
.-lowly  destroys  it.  The  sugar  obtainable  from  tbe  clot  is  in  any  case 
a  considerable  portion  of  the  total  sugar  of  the  blood.  <■.    B, 

Diastases  in  the  Blood  and  Body  Fluids.     Anton  J.  Carlson 

and   A.    U.   LUCKHABDV  (Amur.  J.  PkytioL,   L908,   23,    1  48— 164). — The 

diastases  in  blood  and  lymph  are  mere  "discards"  of  the  tissues  on 

the  i  oul  to  destruction  or  elimination,  and  servo   no  essential  end  iu 
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the  body  processes.  Their  amount  is  not  related  to  pancreatic 
activity,  to  changes  in  the  diet,  or  to  the  rate  of  oxidation  in  the  body. 
Such  differences  as  are  noticeable  in  different  fluids,  or  in  the  same 
fluid  at  different  times,  appear  to  be  of  an  accidental  nature. 

W.  D.  H. 

The  Maltase  of  the  Blood-serum  and  Liver.  Chosaburo 
Kusumoto  (Biochem.  Zeitsch.,  1908,  14,  217 — 233). — This  is  a  com- 
parative study  of  the  action  of  the  maltase  of  the  blood  and  liver 
extract  in  different  animals.  The  absolute  and  relative  strength  of  the 
action  varies  considerably,  being  greatest  in  the  pig  and  least  in  the 
sheep,  of  the  animals  examined,  so  far  as  relates  to  the  maltase  of  the 
blood,  but  the  liver  extract  is  more  powerful  in  the  sheep  than  in  the 
pig  or  dog.  In  the  calf  and  horse,  the  two  ferments  act  about  equally. 
This  varying  action  may  depend  on  the  amount  of  ferment  present,  or 
on  the  presence  of  such  inhibitory  substances  as  anti-maltase. 

W.  D.  H. 

The  Occurrence  of  Proteic  Acids  in  Blood.  Jozep  Browinski 
(Zeitsch.  physiol.  Chem.,  1908,  58,  134—146.  Compare  Abstr.,  1908, 
ii,  205). — The  proteic  acids  described  by  Bondzynski  in  the  urine  of 
men  and  dogs  are  also  present  in  blood  ;  one  litre  of  horse's  serum 
contains  0137  gram  of  oxyproteic  acid.  W.  D.  H. 

Cytolysis.  Alonzo  E.  Taylor  (J.  Biol.  Chem.,  1908,  5,  311—314). 
— Injections  of  salmon  sperm  into  rabbits  renders  the  blood  capable 
of  causing  cytolysis  of  the  spermatozoa.  The  serum  was  inactive  if 
the  spermatozoa  used  were  stale,  so  also  was  the  sera  from  animals 
inoculated  with  the  lipoidal,  protamine,  or  nucleic  acid  fractions 
obtained  from  the  cells.  W.  D.  H. 

Precipitin  Reactions.  W.  A.  Schmidt  (Biochem.  Zeitsch., 
1908,  14,  294— 348).— If  dried  serum  is  heated  at  110°,  it  does  not 
lose  its  power  of  reacting  to  precipitin  ;  if  heated  at  130°,  this 
property  is  lessened,  and  at  150°  almost  entirely  lost.  If  the  serum  is 
not  dried,  heating  at  70°  for  an  hour  does  not  destroy  the  property,  and 
the  reaction  may  be  obtained  even  after  beating  at  90°.  These  tem- 
peratures are  higher  than  those  given  by  previous  observers.  Passing 
from  the  precipitable  substance  to  the  precipitin,  this  is  not  so 
thermostable  ;  still  heating  at  75°  for  several  hours  does  not  entirely 
destroy  it,  and  precipitin  serum,  after  heating  at  70°,  is  still  capable 
of  producing  immunisation.  If  heated  with  alkali,  similar  results  are 
obtained.  Various  theoretical  deductions  from  these  experiments  are 
discussed.  W.  D.  H. 

Sensibilising  Action  of  Animal  Pigments.  I.  Walther 
Hausmann  (Biochem.  Zeitsch.,  1908,  14,  275 — 278). — Vegetable  extracts 
which  contain  chlorophyll  act  htemolytically  on  red  corpuscles  in  the 
light,  but  not  in  the  dark.  This  is  not  a  property  confined  to  chloro- 
phyll, but  is  also  possessed  by  certain  animal  pigments,  and  in  the 
present  paper,  bile  pigment  is  shown  to  possess  it.     This  may  play  a 
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part  in  diseases  where  pigmentary  changes  occur  in  parts  exposed  to 
light,  such  as  the  skin.  Htematoporphyrin  acts  in  the  same  way  both  on 
red  corpuscles  and  on  other  animal  cells,  such  as  paramcecium. 

W.  D.  H. 

The  Influence  of  Neutral  Salts  on  Haemolysis.  Rudolf 
Hober  (Biockem.  Zeilsch.,  1908,  14,  209— 216).— The  action  of  weak 
hypotonic  solutions  of  neutral  salts  of  the  alkalis  is  to  cause  discharge 
of  the  haemoglobin  from  the  red  corpuscles  of  the  ox.  The  anions 
favour  haemolysis  in  the  following  order  :  S04<[Cl<^Br,NOs<^I,  and 
the  cations  in  the  following:  Li,Na<[Cs,Rb<K.  The  action 
probably  depends  on  an  action  on  the  membrane  increasing  its 
permeability.  W.  D.  H. 

The  Hsemolysin  of  Human  Pancreatic  Juice.  II.  Julius 
Wohlgemuth  (Chem.  Zentr.,  1908,  ii,  1111  ;  from  Berl.  Klin.  Woch., 
1908,  45,  1304 — 1305). — Inactive  pancreatic  juice,  in  spite  of  its 
lipolytic  properties,  does  not  contain  hemolysin.  On  activating  with 
enterokinase  or  calcium  chloride,  or  by  keeping,  it  acquires  the 
property  of  dissolving  red  blood-corpuscles  under  certain  conditions. 
The  addition  of  lecithin  also  causes  the  juice  to  acquire  hemolytic 
properties,  although  it  is  not  thereby  activated  as  regards  trypsin. 
The  hemolytic  properties  are  possibly  due  to  the  setting  free  by  the 
activated  trypsin  of  lecithin  from  some  protein  lecithide  complex. 

S.  B.  S. 

Effect  of  Diet  on  Saliva.  Charles  Hugh  Neilson  and  M.  H. 
Scheele  (/.  Biol.  Chem.,  190S,  5,  331— 338).— Saliva  hydrolyses 
starch  to  maltose  and  maltose  to  dextrose,  and  so  probably  contains 
two  enzymes.  A  carbohydrate  diet  increases  both  actions,  and  a 
protein  diet  lessens  both  in  the  same  proportion.  These  facts  are 
considered  to  prove  adaptation  to  diet.  The  experiments  were  con- 
ducted on  men.  \V.  D.  H. 

Assimilation  of  Formaldehyde  and  of  Glycerol  and  Sugar. 
THOMAS  Bokouny  (I'Jt  tiger's  Arrhiv,  1908,  125,  467— 491).— If,  as 
is  believed,  carbon  dioxide  is  changed  into  formaldehydo  by  the 
action  of  chlorophyll  granules,  the  condensation  of  the  latter  substance 
must  occur  with  great  rapidity,  for,  except  in  minimal  amount,  it  is 
very  toxic  to  life,  and  to  tho  chlorophyll  apparatus.  On  treatment, 
with  dilute  formaldehyde,  starch  formation  is  increased,  and  this 
occurs  in  tlit-  dark  and  under  the  influence  of  light  with  equal 
rapidity.  The  energy  of  light  is  necessary  in  tho  formation  of 
formaldehyde  from  carbon  dioxide,  Oxygen  is  not  essential  oither 
for   the   assimilation  of   formaldehyde,    glycerol,  or  sugar. 

W.  I).  II. 

Metabolism  of  Glycine  in  Liver  Affections.  Hehmann 
Jabtbowitz   (Areh.    e.rP.    I'aih.   Pharm.,    1908,    59.   463— 472).— In 

normal    pel    one,   tho   administration    of    'JO    ei'mns  of   glycine  does  not 

bo  its  appearance  in  the  urine,  but.  in  those  with  liver  disease 
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and  in  dogs  suffering  from  phosphorus  poisoning,  if  glycine  is  given, 
a  good  deal  escapes  conversion  into  urea  and  passes  into  the   urine. 

W.  D.  H. 

Liebig's  Extract  of  Meat.  R.  Engeland  (Zeilsch.  Nahr. 
Genussm.,  1908,  16,  658 — 664). — The  following  bases  were  separated 
and  identified  in  Liebig's  extract  of  meat,  the  method  employed  being 
a  modification,  in  part,  of  that  described  by  Kutscher  and  Steudel  : 
creatinine,  neosine,  carnitine  (Abstr.,  1905,  i,  726),  vitiatine  (Abstr., 
1907,  ii,  708),  histidine,  methylguanidine,  and  alanine.  W.  P.  S. 

The  Assimilation  of  Carnitine  in  the  Animal  Body.  R. 
Engeland  (Zeitsch.  Nahr.  Genussm.,  1908,  16,  664 — 666). — It  is 
shown  that  carnitine  when  administered  to  dogs  is  entirely  decom- 
posed, and  is  probably  converted  into  dimethylguanidine,  as  this  base 
was  detected  in  the  urine.  In  the  case  of  rabbits,  it  appears  that 
carnitine  is  reduced  during  its  passage  through  the  body,  but  the 
small  quantity  of  base  recovered  from  the  uriDe  did  not  allow  of  its 
identity  being  established  with  certainty.  W.  P.  S. 

Hydrolytic  Enzymes  of  Invertebrates.  Herbert  E.  Roaf 
(Bio-Chem.  J.,  1908,  3,  462— 472).— Glycerol  extracts  of  the  di- 
gestive glands  of  various  invertebrates  (arthropods,  molluscs,  echino- 
derms)  were  employed,  or  in  some  cases,  the  alcohol  precipitate 
from  such  extracts.  Enzymes  capable  of  hydrolysing  starch  and 
glycogen,  fats,  and  proteins  were  found.  The  addition  of  these 
extracts  to  milk  and  oxalated  blood-plasma  caused  coagulation. 
Variations  as  to  the  presence  and  activity  of  all  these  ferments  occur, 
and  many  results  are  stated  quantitatively.  In  relation  to  the  proteo- 
clastic  enzymes,  the  Congo-red  fibrin  method  of  the  author  was  mainly 
employed  ;  variations  are  noted  in  the  reaction  of  the  medium  which 
gives  the  best  results.  W.  D.  H. 

Is  Choline  Present  in  the  Cerebro-spinal  Fluid  of 
Epileptics?  S.  Kajiura  (Quart.  J.  exp.  Physiol.,  1908,  1, 
291 — 296). — Relying  on  Rosenheim's  periodide  test,  which  is  both 
trustworthy  and  sensitive,  choline  was  not  found  in  the  cerebro-spinal 
fluid  in  cases  of  epilepsy.  The  detection  of  a  few  fragments  of  aniso- 
tropic crystals  by  Donath's  micro-polariscopic  test  is  not  in  itself 
sufficient  evidence  of  the  presence  of  choline  ;  treated  in  the  same 
■way  with  platinic  chloride,  etc.,  the  same  result  may  be  obtained  with 
normal  cerebro-spinal  fluid,  or  even  with  distilled  water. 

W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
III.  Imbibition  of  the  Crystalline  Lens  in  Water  and  in 
Water  Vapour.  Filippo  Bottazzi  and  Noe  Scalinci  (Atti  R. 
Accad  Lincei,  1908,  [v],  17,  ii,  445—454.  Compare  Abstr.,  1908, 
ii,  966,  1054). — The  penetration  of  water  into  the  crystalline  lens, 
and  the  swelling  and  increase  in  weight  of  the  latter,  is  due  to  some 
extent   to  a   process  of   imbibition,  and  not,  as  is   usually  supposed, 
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solely  to  the  osmotic  pressure  of  the  lens.  As  there  is  not  an 
imbibition  equilibrium  between  the  lens  and  the  water  in  which  it  is 
immersed,  the  water  penetrates  the  lens,  at  first  rapidly  and 
subsequently  more  slowly.  The  lens  tends  towards  a  maximum  of 
imbibition,  which  is,  however,  only  attained  if  the  capsule  is  ruptured. 
In  this  imbibition,  there  are  two  distinct  periods,  in  the  first  of  which 
water  penetrates  the  lens  and  causes  it  to  swell  uniformly,  whilst  in 
the  second  the  water  accumulates  between  the  lens  and  the  capsule. 
Experiment  shows  that  the  percentage  increase  of  weight  of  a  lens 
from  which  the  capsule  has  been  removed  is  less  than  in  the  case  of  a 
lens  which  retains  its  capsule.  When  no  capsule  is  present,  the  lens 
increases  rapidly  in  weight  during  about  the  first  half-hour  of 
immersion,  after  which  the  increase  is  first  checked  for  a  time  and 
then  proceeds  more  gradually ;  this  is  due  to  the  diffusion  from  the 
lens  of  the  soluble  facoprotein,  the  loss  thus  caused  being  sufficient  to 
compensate,  for  a  time,  the  increase  in  weight  due  to  imbibition. 

When  suspended  in  saturated  water  vapour  at  38°,  the  crystalline 
lens  does  not  increase,  but  gradually  diminishes,  in  weight,  a  process 
of  disimbibition  taking  place.  From  this  point  of  view,  the  crystalline 
lens  may  be  regarded  as  a  block  of  solid  hydrogel,  since  swollen 
gelatin  behaves  in  the  same  way  when  suspended  in  water  vapour 
(compare  Schroeder,  Abstr.,  1903,  ii,  721).  The  amount  of  dis- 
imbibition of  the  lens  in  water  vapour  is,  for  a  definite  time,  directly 
proportional  to  the  initial  weight  of  the  lens,  whilst  the  increase  in 
weight  of  a  lens  due  to  imbibition  in  water  is  inversely  proportional 
to  that  weight.  The  mechanism  of  the  process  of  disimbibition  is 
essentially  different  from  that  of  the  process  of  imbibition. 

T.  H.  P. 

Effect  of  Stimulation  of  the  Accelerator  Nerve  on  the 
Saline  Metabolism  of  the  Isolated  Heart.  William  H.  Howell 
and  W.  W.  Duke  (Amer.  J.  Physiol,  1908,  23,  174— 179).— A  com- 
paratively small  supply  of  Locke's  fluid  was  continuously  perfused 
through  isolated  cats'  hearts  by  the  method  described  by  Locke  and 
Rosenheim.  Neither  tho  calcium  nor  the  potassium  iu  the  fluid 
showed  any  variation  in  amount  after  a  perfusion  lasting  for  hours, 
and  after  long-continued  excitation  of  tho  cardiac  accelerator  nerve, 
No  trace  of  hypoxauthine  was  discovered  iu  the  fluid,  although  Burian 
describes  this  substance  as  being  continuously  formed  in  skeletal 
inii.cle,  and  increased  in  amount,  during  its  contraction.  Tho  difference 
may  bo  due  to  an  essential  difference  botwoon  the  two  kinds  of 
musclo,  or  to  the  presence  of  dextrose  in  Locke's  fluid.  Tho  heart, 
however,  gives  off  creatinine  (or  creatine)  to  tho  circulating  fluid, 

W.  I).  H. 

Action  of  Barium  Chloride  on  the  Normal  Heart,  and 
the  Heart  which  has  Undergone  Fatty  Degeneration.  Kicnato 
ih:    NlOOI.A    (Client.    Ztmlr.,    1!H»S.    ii,    '.Mil  ;   from   Arch.    Farm,   uperim., 

1908,  7,  130 — l.'SH). — Barium  chloride  ia  a  myocardial  poison  with 
marked  action  on  the  muscle,  but  influences  little,  or  not  at  all,  the 
heart  movements  of  an  organ  which  has  undergone  fatty  degeneration, 
and  only  oausea  death  by  exhaustion,  8.  B,  S. 
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The  Sugar  Utilised  in  the  Isolated  Heart.  Mario  Camis 
(Chem.  Zentr.,  1908,  ii,  1194;  from  Zeitsch.  allg.  Physiol.,  1908,  8, 
371 — 404). — The  relationship  between  the  amount  of  work  done  by 
an  isolated  heart  and  the  amount  of  sugar  utilised  from  a  Ringer- 
Locke  solution  was  investigated.  The  apex  of  the  heart  (from  rabbits, 
cats,  and  a  fox),  which  was  perfused  in  a  Langendorff  apparatus,  was 
weighted  by  different  loads,  and  from  the  number  and  size  of  the 
contractions,  the  amount  of  work  performed  was  calculated.  It  was 
found  in  the  case  of  the  rabbit  that,  for  the  same  amount  of  mechanical 
work,  the  larger  was  the  amount  of  sugar  utilised  the  greater  the 
load  attached  to  the  heart.  A  direct  proportionality  between  the 
sugar  utilised  and  the  work  of  the  heart  could  not,  however,  be  ascer- 
tained. The  hearts  of  cats  and  of  foxes  utilised  no  sugar  under  the 
same  conditions  of  experiment.  In  these  cases,  glycogen  seems  to 
disappear,  the  fresh  hearts  of  cats  and  foxes  containing  more  of  this 
carbohydrate  than  was  found  in  those  organs  which  had  been 
employed  in  the  perfusion  apparatus.  A  similar  difference  was  not 
found  in  the  case  of  rabbits.  The  conclusion  was  drawn  that  in 
herbivora  the  source  of  muscular  energy  is  the  sugar  which  is  obtained 
directly  from  the  food-stuffs,  or  by  degradation  of  other  carbohydrates, 
whereas,  in  the  case  of  carnivora,  the  source  is  the  glycogen  of  the 
muscles,  which  has  been  prepared  from  the  proteins  of  the  food- 
stuffs. S.  B.  S. 

Fate  of  Glycerol  in  the  Body.  Felix  Reach  (Biochem.  Zeitsch., 
1908,  14,  279 — 285), — The  liver  was  perfused  with  Ringer's  solution 
by  a  method  similar  to  that  used  by  Locke  and  Rosenheim  in  their 
investigations  on  the  utilisation  of  sugar  by  the  beating  heart.  4t 
is  shown  that  the  liver  has  the  power  of  synthetically  forming  aceto- 
acetic  acid  in  small  quantities  from  glycerol.  This  is  not  in  contra- 
diction to  the  antiketogenic  action  of  glycerol.  W.  D.  H. 

Liver  Cells  and  their  Permeability  to  Sugar.  P.  C.  Romkes 
(Biochem.  Zeitsch.,  1908,  14,  254 — 274). — The  author  claims  to  have 
proved  by  four  distinct  methods  that  the  walls  of  liver  cells  are 
permeable  to  dextrose.  The  wall  of  the  nucleus,  on  the  other  hand, 
appears  to  be  impermeable  to  dextrose.  These  facts  have  an 
important  bearing  on  the  reversible  hydrolysis  of  glycogen  to  dextrose  : 
C0H10O5  +  H2O-C6H12O6-  J-J.S, 

Conversion  of  Glycogen  into  Sugar  by  the  Liver.  Alonzo  E. 
Taylor  (/.  Biol.  Chem.,  1908,  5,  315 — 318). — Flask  experiments  on 
the  liver  of  the  giant  clam  show  a  post-mortem  conversion  of  its 
glycogen  into  sugar,  which  is  believed  to  be  analogous  to  what  occurs 
during  the  life  of  the  animal.  The  conversion  is  a  function  of  two 
variables  and  is  proportional  directly  to  them,  namely,  the  masses  of 
glycogen  and  of  glycolytic  ferment  in  the  liver  cells.  W.  D.  H. 

The  Animal  Fats  and  the  Extract  by  Light  Petroleum  from 
the  Liver.  Yutaka  Nukada  (Biochem.  Zeitsch.,  1908,  14,  419—429). 
— The  content  of  animal  fats  in  lower  fatty  acids  was  estimated  by 
hydrolysing    the    fats,  adding    to    the    soaps    just  sufficient  acid   to 
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neutralise  the  alkali  used,  and  washing  the  separated  fatty  acids  with 
water  until  the  washings  were  no  longer  acid  ("filtration  method"). 
The  volatile  acids  in  the  washings  were  also  estimated  by  distillation. 
The  acetylation  number  was  determined  by  similar  processes.  The 
acetylation  numbers  of  the  fats,  fatty  acids,  and  light  petroleum 
extracts  were  determined.  It  was  found  that  the  fatty  acids  in  the 
fats  from  adipose  tissues,  which  are  soluble  in  water  and  volatile  wiih 
steam,  amount  to  04  to  0  1%  of  the  total.  These  fats  contain,  when 
fre.-h,  only  small  quantities  of  substances  with  a  free  hydroxyl  group; 
with  the  age  of  the  fat,  however,  the  number  of  these  groups 
increases.  On  hydrolysis  of  the  fats,  substances  containing  free 
hydroxyl  groups  are  obtained,  amongst  which  are  cholesterol  and 
appreciable  quantities  of  hydroxy-acids.  Liver  extracts  contain 
cholesterol,  but  not  cholesterol  esters  ;  hydroxy-acids  also  seem  to  be 
present.  S.  B.  S. 

The  Influence  of  Radium  Emanations  on  Autolysis.  Simon 
Lowenthal,  and  E.  Edelstein  (Biochem.  Zeitsch.,  1908, 14,484 — 490). 
— Radium  emanations  appreciably  increase  the  rate  of  autolysis  of 
tissues,  especially  in  the  expressed  juices  from  certain  carcinomatous 
growths.  S.  B.  S. 

The  Influence  of  Inorganic  Colloids  on  Autolysis.  V. 
SI.  Ascoli  acd  G.  IzAE  (Biochem.  Zeitsch.,  1908,  14,  491—503). — In 
the  experiments,  colloidal  silver,  prepared  by  Bredig's  method,  was 
employed.  It  was  used  in  two  forms,  "stabilised"  by  the  addition  of 
gelatin,  and  "non-stabilised."  Both  forms  increase  the  rate  of 
autolysis  of  liver  tissue,  whereas  the  former  alone,  when  in  very  small 
doses,  causes  a  rise  of  temperature  when  administered  to  animals. 
Both  forms,  however,  whet)  given  in  sufficient  doses,  cause  this  rise  of 
temperature,  the  "stabilised"  to  a  gieater  extent  than  the  "  non- 
Btabilised."  The  addition  of  delibrinated  blood  inhibits  the  effect  of 
the  non-stabilised  blood  on  liver  autolysis,  but  not  that  of  the 
stabilised  ;  serum,  on  the  other  hand,  exerts  the  same  effect  on  both 
forms  of  colloidal  silver.  The  addition  of  sodium  chloride  inhibits 
the  action  of  the  non-stabilised  colloid,  but  not  that  of  the  stabilised. 

S.  B.  S. 

The  Preparation  and  Chemical  Properties  of  the  Xanthoma 
Substance,  -with  tome  Investigations  of  the  Fat-like,  Doubly- 
refracting  Substance  in  Large,  White  Kidneys.  J.  Pium  sukim 
(Biochem.  Zeitsch.,  1908,  15,52 — 75). — The  material  for  investigation 
of  tin'  xanthoma  was  obtained  from  the  dura  mater  and  the  skin  of  a. 
woman  who  Buffered  from  chronic  icterus  with  hypertrophic  oirrhosia 
of  the  liver.  The  material  was  extracted  with  alcohol  and  thou  with 
acL'toni-,  and  from  the  latter  solvent,  crystals  separated  which,  after 
repeated  recrystallisatioDs  from  the  same  solvent,  nulled  at  o7">  . 
The  dura  mater  materia]  contained  14-2%  of  this  substance.  It  was 
freo  from  phosphorus  and  nitrogen,  and  yielded,  on  hydrolysis  with 
sodium  ethoxide  in  bensene  solution,  a  residue  which,  on  recrj 
li   i!  ion   lion,  alcohol,  melted  at   144*0    and  gave  the  characteristic 
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cholesterol  reactions.  The  fatty  acids  obtained  by  hydrolysis  were 
not  identified  ;  the  lead  salts  were  partly  soluble  in  ether.  There 
is  evidence,  therefore,  that  the  doubly-refracting  substance  is  an  ester 
of  cholesterol.  Similar  substances,  melting  at  54°  and  52°,  were 
obtained  from  the  kidneys  of  a  woman  who  had  died  from  tuberculosis 
of  the  lungs,  and  of  a  child  who  had  died  from  uraemia.  In  these 
cases,  there  was  not  sufficient  evidence  to  determine  whether  the 
doubly-refracting  substance  consisted  entirely  of  cholesterol  esters,  as 
the  yield  obtained  was  small.  The  author  calls  attention  to  the 
pathological  significance  of  the  facts,  and  the  need  for  chemical 
identification  of  the  doubly-refracting  substances.  S.  B.  S. 

Spontaneous  Movements  of  Amphibian  Muscle  in  Saline 
Solutions.  George  Ralph  Mines  (J.  Physiol.,  1908,  37,  408 — 444). 
— The  rhythmical  periods  in  the  contractions  produced  by  exposing 
amphibian  muscles  to  a  0-7%  solution  of  sodium  chloride  vary  from 
6  to  006  sec,  and  the  movements  continue  in  the  presence  of  curare ; 
large  doses  of  curare  abolish  them,  owing  to  the  inorganic  salts  in  the 
curare  employed.  The  appearance  of  movements  is  accompanied  by 
increased  excitability  to  galvanic  currents.  The  addition  of  calcium 
chloride  lessens  the  movements  and  the  excitability.  Potassium 
chloride  first  increases  and  then  stops  both  phenomena.  The  move- 
ments are  regarded  as  myogenic.  W.  D.  H. 

Comparative  Effect  of  Alcohol,  Ether,  and  Chloroform  on 
Striped  Muscle.  Effects  of  Muscarine  and  Atropine  on 
Striped  Muscle.  Augustus  D.  Waller  (Proc.  physiol.  Soc,  1908, 
lxxi — Ixxiv,  lxxxi — lxxxiv  ;  J.  Physiol.,  37). — The  comparative 
anaesthetic  effect  on  the  frog's  sartorius  was  tested  by  the  con- 
tractions obtained  by  stimulation  when  subjected  to  immersion  in 
various  strengths  of  alcohol,  ether,  and  chloroform  respectively  in 
0'6%  sodium  chloride  solution.  The  strengths,  ^V/alcohol,  iV/lO  ether, 
and  iVIOO  chloroform,  are  very  nearly  physiologically  equivalent. 

The  action  of  muscarine  and  atropine  was  tested  in  a  similar  way. 
Both  alkaloids  act  as  paralysants,  the  former  more  powerfully.  The 
chief  difference  is  that  muscarine  produces  a  temporary  contracture 
not  unlike  that  caused  by  nicotine  and  caffeine.  The  muscle  recovers 
when  placed  in  normal  saline  solution,  but  this  is  less  complete  after 
atropine  than  after  muscarine.  The  antagonism  of  the  two  drugs  is 
best  shown  by  mixing  them  together,  when  the  contracture  is  not 
observed.  W.  D.  H. 

Action  of  Sodium  Cyanide  on  Muscles  and  Nerves  of  Cold- 
blooded Animals.  S.  Dostas  (Arch.  exp.  Path.  Pharm.,  1908,  59, 
430 — 443). — In  frogs,  sodium  cyanide  acts  not  only  on  the  central 
nervous  system,  but  also  on  peripheral  nerves.  Muscles  will  not  con- 
tract on  stimulation  of  their  nerves  when  these  are  exposed  to  the 
action  of  a  0'005%  solution  of  the  salt.  This  is  a  reversible  action, 
and  can  be  removed  by  washing  with  Ringer's  solution.  In  the  early 
stages  of  poisoning  in  the  intact  animal,  the  toxic  effects  are 
removable  by  the  injection  of  sodium  thiosulphate.  W.  D.  H. 


76  ABSTRACTS   OF   CHEMICAL  PAPERS. 

Chemical  Investigations  of  Placenta.  S.  Higuchi  (Biochem, 
Zeitsch.,  1908,  15,  95 — 104). — The  mean  percentage  result  of  the, 
analysis  of  six  placenta:  water,  84-91;  dry  substance,  15-09  ;  fat,, 
0-846  ;  unsaponifiable  substance,  0-283  ;  glycogen,  0'032 ;  total  S.,, 
0-120;  total  P.,  0-140;  lecithin,  0-899;  total  N.,  2-266  ;  albumin,', 
14-16;  aqueous  extract,  3-974  (containing  N„  1038%;  ash,  0-387%);. 
alcoholic  extract,  2-070  (containing  N„  3-521%;  ash,  0-492%);  total 
ash,  0-878.  S.  B.  S. 

The  Effect  of  Hydrochloric  Acid  on  the  Composition  of  the 
Subcutaneous  Connective  Tissue  of  Rabbits.  J.  Ph.  Staal, 
(Zeitsch.  physio/.  Chem.,  1908,  58,  97 — 117.  Compare  Loghem,. 
Abstr.,  1904,  ii,  751). — The  following  determinations  have  been  made 
with  the  extract  from  the  subcutaneous  connective  tissue  of  normal 
rabbits  and  of  rabbits  to  which  hydrochloric  acid  was  administered  : 
freezing  point,  electrical  conductivity,  and  percentage  of  sodium  andi 
of  chlorine.  It  is  shown  that  the  percentage  of  sodium  increases 
rapidly  (some  4  to  15  times)  after  the  administration  of  0-5%, 
hydrochloric  acid  during  two  to  seven  days.  The  ratio  Na/Cl  also 
iucreases,  and  thus  Loghem's  view,  that  by  the  administration  of 
hydrochloric  acid  alkali  is  removed  from  the  tissue,  is  not  correct. 

Similar  experiments  were  made  on  the  blood  of  rabbits.  These  new 
facts  can  only  be  brought  into  harmony  with  Loghem's  experimental 
data  by  concluding  that,  although  the  percentage  of  sodium  increases,, 
the  sodium  concentration  decreases  in  the  case  of  rabbits  to  which, 
hydrochloric  acid  has  been  given.  J.  J.  S. 

Arsenic  in  the  Animal  Organism.  W.  H.  Bi.oemendal  (Arch, 
/'harm.,  1908,  246,  599—616). — The  occurrence  and  distribution  of 
arsenic  in  the  animal  organism,  both  before  and  after  the  administra- 
tion of  arsenical  preparations,  have  been  investigated.  Full  details, 
are  givon  in  the  original  as  to  the  methods  used  in  preparing  arsenic- 
freo  reagents.  The  method  adopted  of  destroying  the  organic  matter 
was  that  of  Fresenius  and  von  Babo,  involving  the  use  of  hydrochloric 
acid  and  potassium  ichlorate.  For  the  detection  of  the  arsenic,  an 
electrolytic  form  of  Marsh's  apparatus  was  employed,  capable  of 
revealing  the  presence  of  0*0001  mg.  of  arsenic.  The  formation  of 
an  arsenic  mirror  was  depended  on  for  the  detection  of  the  poison,  and 
in  quantitative  work  the  mirrors  formed  were  dissolved  in  a  .sulphuric 
acid  solution  of  potassium  dichromate  of  known  strength  and 
titrated  bach  with  iV/1000  or  iV/4000  sodium  thiosulphate, 

After  administration  of  arsonic,  the  latter  can  bo  detected  in  all 
parte  of  the  organism,  but  the  Various  parts  can  be  arranged  in  the 
following  descending  order  as  regards  their  arsenic  content:  nails, 
hair,  spleen,  thyroid  gland,  skin,  lungs,  liver,  kidneys,  heart,  sac-ruin, 
musole,  generative  organs,  ami  brain  (compare  Booloauboff,  this 
Journ.,  1876,  i,  92;  Qautier,  Abstr.,  1900,  ii,  152,  168,  226;  1902 
ii,  517;  Besredka,  1900,  ii,  156;  Deniges,  1906,  ii.  745).  Arsenic 
commonly  occurs  in  the  hair,  even  when  absent  from  .'ill  oilier  parts. 
Normally,  urii ontains   no  arsenic,  or   only    traces.      Soon   after 

administration  n  ran  lie  detected  in  the  urine,  and  disappears  again  in 


PHYSIOLOGIC iL  CHEMISTRY.  77 

"ten  to  twelve  days  after  administration  ceases  (compare  Carlson, 
Abstr.,  1907,  ii,  130).  In  man  a  greater  percentage  of  the  arsenic 
is  eliminated  in  the  hair  than  is  the  case  with  rabbits,  goats,  or  cows. 
Cacodylic  acid  is  converted  in  the  organism  into  arsenious  oxide,  but 
it  is  not  certain  that  this  is  the  case  with  atoxyl.  The  arsenic  in 
sodium  cacodylate  is  eliminated  partly  in  a  gaseous  form,  but  this  does 
not  appear  to  be  the  case  with  arsenious  oxide.  No  arsenic,  or  only 
traces,  appears  in  the  milk  in  the  case  of  the  cow,  goat,  cat,  or  rabbit, 
but  a  small  amount  appears  in  human  milk.  Both  in  man  and 
anicals,  only  traces  of  arsenic  are  found  under  normal  conditions 
(compare  Gautier,  loc.  cit.),  and  this  appears  to  have  no  physiological 
significance  and  to  be  absorbed  merely  in  the  form  of  impurities  in 
food,  etc.     No  arsenic  is  passed  from  the  parent  to  the  foetus. 

T.  A.  H. 

The  Relationships  of  Cycloses  to  the  Animal  Organism. 
Emil  Stabkenstein  (Zeitsch.  physiol.  Chem.,  1908,  58,  162 — 164). — 
Rosenberger's  conclusion,  that  inosite  is  present  in  tissues  partly  as  a 
mother  substance  (inositogen),  is  dissented  from.  The  conclusion 
drawn  from  quantitative  experiments  is  that  the  animal  organism 
contains  free  inosite.  W.  D.  H. 

Oxidation  of  Products  of  Cholesterol  in  the  Animal 
Organism.  III.  Isaac  Lifschutz  {Zeitsch. physiol.  Chem.,  1908,  58, 
175 — 184.  Compare  Abstr.,  1907,  ii,  899). — This  paper  deals  with 
the  methods  for  the  detection  of  oxyckolesterol,  and  further  proofs 
are  given  that  this  substance  and  its  precursor  exist  preformed  in  blood 
and  bone-marrow.  The  first  oxidation  product  passes  easily  into  the 
second.  W.  D.  H. 

The  Origin  of  Glycine  from  Uric  Acid.  L.  Hieschstein  (Arch. 
exp.  Path.  Pharm.,  1908,59,401 — 406). — Further  proofs  are  advanced 
that  glycine  originates  from  uric  acid  both  in  the  body  and  in  vitro. 
It  does  not,  however,  appear  to  be  an  end-product  of  uric  acid  break- 
down, for  in  alkaline  solutions  it  is  destroyed,  in  part,  as  soon  as  it  is 
formed,  and  if  the  concentration  of  the  alkali  is  sufficient,  it  is 
difficult  to  detect  any  at  all.  W.  D.  H. 

Storage  and  Retention  of  Quinine  in  the  Human  Organ- 
ism. G.  Giesma  (Chem.  Zentr.,  1908,  ii,  1053;  from  Arch.  Schiffs- 
Tropen-hyg.,  1908,  12,  78 — 81). — The  observation  of  Schaumann,  that 
quinine  can  be  found  in  the  organs  of  a  dog  even  when  the  urine  is 
free  from  alkaloid,  applies  also  to  the  case  of  man.  The  quantities 
found  were,  however,  as  a  rule,  so  small  that  they  could  not  be 
estimated  quantitatively.  In  a  kidney  weighing  420  grams,  6  mg. 
were  found.  The  blood  was  free  from  quinine,  and  this  observation 
does  not  confirm  the  general  opinion  that  the  alkaloid  circulates 
in  the  blood-stream.  The  haemolysis  of  black-water  fever  probably 
occurs  in  the  kidneys.  S.  B.  S. 

The  Extractives  from  Pish  Flesh.  A.  Suwa  (Chem.  Zentr., 
1908,  ii,,1112;  from  Zentr.  Physiol.,  1908,  22,  307— 310).— The  extract 
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from  the  flesh  of  cod  was  treated  with  tannin,  barium  hydroxide,  and 
lead  salts.  From  the  concentrated  purified  extract,  creatinine  separ- 
ated. From  the  nitrate,  the  bases  were  separated  by  phosphotungstic 
acid.  From  the  carbonates,  the  alloxuric  bases  were  precipitated  with 
20%  silver  nitrate.  Other  bases  were  obtained  by  fractional  precipita- 
tion with  silver  nitrate  and  barium  hydroxide.  Creatinine  and 
methylguanidine  were  obtained  in  these  fractions.  After  separating 
excess  of  silver,  other  bases  were  obtained  by  fractional  precipitation 
of  solutions  of  chlorides  with  mercuric  chloride.  S.  B.  S. 

Osmotic  Concentration  in  Body-Fluids  of  Aquatic 
Animals.  William  J.  Dakin  (Bio-Cltem.  J.,  1908,  3,  473—490).— 
Further  experiments  are  recorded  on  fishes  and  invertebrates  which 
show  that  changes  in  the  water  in  which  they  live  brings  about  sooner 
or  later  an  alteration  in  the  electrolytes  and  non-electrolytes  of  the 
body-fluids,  followed  by  an  alteration  in  the  chemical  constitution  of 
their  cells.  Whether  the  interchange  occurs  by  the  gills  or  the 
alimentary  canal  is  left  undecided.  W.  D.  H. 

Characteristic  Principles  of  Sclerostomum  equinum. 
Presence  in  this  Parasite  of  an  Intensely  Haemolytic  Crystal- 
line Alkaloid.  Th.  Bondouv  (Compt.  rend.,  190S,  147,  928—930). 
— This  worm,  which  occurs  in  the  intestine  of  horses,  contains  an  oily 
base  crystallising  in  prisms,  yielding  precipitates  with  general  alka- 
loidal  reagents,  furnishing  a  crystalline  picrate,  and  reducing  auric 
chloride  in  the  cold ;  less  than  O'OOOl  gram  produces  hsemolysis  in 
seven  to  eight  minutes.  G.  B. 

The  Sensitising  Action  of  Vegetable  and  Animal  Pigments 
on  Paramcecia.  Walthek  Hausmann  and  W.  Kolmeii  (Biochem. 
Zeitsck.,  1908,  15,  12 — 18). — It  has  been  shown  already  that  certain 
pigments,  on  exposure  to  light,  bring  about  rapid  hemolysis  of  red 
blood-corpuscles.  In  a  similar  way,  they  can  kill  paramcecia.  The 
pigments  investigated  were  chlorophyll,  animal  bile  from  different 
sources,  and  hamiatoporphyrin.  In  some  cases,  the  pigment  was  added 
in  alcoholio  solutions,  it  being  determined  by  preliminary  experiments 
that  the  alcohol  had  no  deleterious  influence  in  the  strength  used. 

S.  B.  S. 

Sugar  from  Colostrum.  John  Seheuen  and  Einaii  Sundr 
(Zeitteh.  atiyew.  Chem.,  1908,  21,  2546— 2550).— The  authors  reply 
to  Schiebe'e  criticism  (Abstr.,  1901,  ii,  204).  Independent  evidence  is 
given  (if  t  1m  ]>i<  dice  of  lactose  in  colostrum,  and  the  results  of  est  i- 
matiog  this  substance  by  the  optical  method  and  by  Kjeldahl's 
method    arc    cnnipuic.l.      Differences    are    fouud    of    about    the    saino 

magnitude  and  in  the  same  direotion  us  was  observed  when  lactose 
estimated  in  milk,  the  optica]   method  giving  higher  values  than 

the  gravi brie  method.     It  is  suggested  that  some  small  quantity  of 

arabinose  causes  this  difference,  the  amount  being  put  at  about  0'05'  , 
of  the  colostrum,  J-  V.  E. 
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Excretion  of  Iodine  and  Lithium  by  the  Bile.  E.  Fricker 
(Biochem.  Zeitsch.,  1908,  14,  286 — 293). — After  the  administration  of 
lithium  iodate  in  doses  of  1  gram  by  the  mouth  in  man,  the  excretion  of 
iodine  by  the  bile  reaches  its  maximum  in  the  third  hour.  Some  also 
leaves  the  body  by  the  urine,  but  later.  If  lithium  iodide  is  given,  0'86% 
leaves  the  body  by  the  bile  within  twenty-four  hours.  Lithium  also 
appears  in  the  bile,  and  its  excretion  by  this  channel  lasts  seven  hours. 
The  excretion  of  the  two  elements  does  not  run  parallel.  The  observ- 
ations were  made  on  a  patient  with  a  biliary  fistuL.  W.  D.  H. 

Condition  in  -which  Iodine  Occurs  in  the  Urine  after  Inges- 
tion of  Iodides  and  Iodates.  Eli  Ckespolani  (Boll.  chim.  farm., 
1908,  47,  679 — 685). — The  author  confirms  the  presence  of  organic 
iodocompounds  in  the  urine  after  ingestion  of  potassium  iodide. 
Further,  when  alkali  iodates  are  administered,  the  reduction  which 
they  undergo  takes  place  only  during  the  gastric  digestion,  and  is 
complete  when  the  quantities  of  iodate  taken  are  not  too  great  ;  this 
i  eduction  is  affected  by  the  action  of  the  peptones  in  a  solution  which 
is  faintly  acidified  with  hydrochloric  acid.  T.  H.  P. 

The  Influence  of  Tolylenediamine  on  the  Cholesterol  Content 
of  the  Faeces.  Ciiosabuuu  Kusumoto  (Biochem.  Zeitsch.,  1908,  14, 
407 — 410). — Tolylenediamine  has  been  stated  to  cause  a  destruction  of 
the  red  blood-corpuscles,  to  which  fact  has  been  ascribed  the  increased 
amount  of  cholesterol  found  by  the  author  in  the  bile  of  a  dog  with  a 
biliary  fistula.  Further  experiments  with  a  normal  dog  show  that 
subcutaneous  injection  of  the  drug  causes  also  an  increased  excretion 
of  cholesterol  in  the  faeces.  The  increase,  like  that  in  the  bile,  is  only 
transitory.  S.  B.  S. 

The  Cholesterol  Content  of  Dogs'  Faeces  with  Ordinary- 
Nutrition  and  after  Administration  of  Cholesterol.  Chosabuko 
Kusumoto  (Biochem.  Zeitsch.,  1908,  14,  411— 415).— With  a  meat 
diet,  more  cholesterol  was  ingested  than  excreted.  Addition  of 
cholesterol  to  the  diet  caused  increased  cholesterol  excretion.  The 
increase  in  the  amount  excreted  was,  however,  less  than  the  increase 
in  the  amount  ingested,  part  disappearing  presumably  either  through 
resorption  in  the  alimentary  tract  or  through  destruction  by  bacteria. 

S.  B.  S. 

The  Content  of  Dogs'  Faeces  in  Cholesterol  and  Copro- 
Bterol.  Chosaburo  Kusumoto  (Biochem.  Zeitsch.,  1908,14,416 — 418). 
The  acetylation  number  of  the  cholesterol  isolated  from  fa?ces  indicated 
that  the  crude  product  contained  only  cholesterol  and  coprosterol. 
The  relative  amounts  of  these  substances  found  in  the  faeces  after 
different  diets  were  determined  by  means  of  the  iodine  number. 

S.  B.  S. 

Uric  Acid  Excretion  in  Normal  Man,  Paul  J.  Hanzlik  and 
Philip  B.  Hawk  (J.  Biol.  Chem.,  1908,  5,  355— 366).— The  average 
daily  excretion   of    ten  healthy  students  of    ages  from  nineteen   to 
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twenty-nine  years  on  a  normal  mixed  diet  containing  91-2  grams  of 
protein  (or  l-33  grams  per  kilo,  of  body-weight)  was  0'597  gram.  The 
generally  accepted  average  is  0'7  gram.  W.  D.  H. 

Changes  in  the  Circulation  of  Nitrogen  Produced  by 
Colloidal  Silver  Prepared  by  the  Electrical  Method.  Eduardo 
Filippi  and  Leonardo  Rodolico  (Chem.  Zentr.,  1908,  ii,  1052  ;  from 
Arch.  Farm,  sperim.,  190S,  7,  313 — 328). — Quantities  of  5  c.c.  of 
a  reddish-brown  colloidal  silver  solution  containing  0025 — 0-035%  of 
metal  were  injected  for  eight  days,  partly  subcutaneously  and  partly 
intravenously,  into  rabbits.  There  was  a  decrease  in  the  nitrogen 
ingested  during  this  period,  but  an  increase  in  the  nitrogen  excreted, 
the  latter  being  chiefly  in  the  form  of  urea.  S.  B.  S. 

Hydrochloric  Acid  in  the  Stomach  in  Cancer.  Benjamin 
Moore  (Bio.-Chem.  J.,  190S,  3,  449— 461).— Although  the  lessening 
of  free  hydrochloric  acid  in  the  gastric  contents  of  cases  of  cancer  is 
not  absolutely  diagnostic,  the  author  holds  that  it  occurs  in  the  majority 
of  cases,  in  spite  of  the  opposite  results  obtained  by  Copeman  and 
Hake  in  mice.     He  replies  to  the  criticisms  of  these  authors. 

W.  D.  H. 

The  Occurrence  of  Lsevulose  in  Diabetic  Urines.  Wilhelm 
Voit  (Zeitsch.  physiol.  Chem.,  1908,  58,  122— 133).— The  unsatis- 
factory nature  of  both  Rosin's  and  Borchard's  tests  for  Uevulose  in 
urine  is  pointed  out ;  they  frequently  give  contradictory  results,  and 
sometimes  positive  results  with  normal  urine.  In  no  case  of  diabetic 
urine  was  the  lsevulose  osazone  obtainable.  W.  D.  H. 

Inhibiting  Effect  of  Potassium  Chloride  on  Sodium  Chloride 
Glycosuria.  Tiieo.  C.  Burnett  (/.  Biol.  Chem.,  1908,  5,  351—355). 
— After  glycosuria  has  been  produced  in  rabbits  by  the  injection  of 
sodium  chloride  solutions,  the  injection  of  a  mixture  of  that  salt  with 
potassium  chloride  (100  :  2*2)  markedly  lessens  the  amount  of  sugar 
excreted.  \V.  D.  H. 

The  Lipolytic  Powers  of  Syphilitic  Sera,  and  the  Diagnostic 
Value  of  Lipolysis  by  Sera.  Julius  Citron  and  Karl  Rkichek 
(Cham.  Zentr.,  1908,  ii,  1197;  from  Berl.  Klin.  Woch.,  1908,  45, 
1398 — 1400). — Syphilitic  sora  havo  a  lipolytic  power  of  2-8 — 3'5  for 
monobutyrin  and  0-7 — 1'4  for  lecithin,  as  compared  with  the  values 
1  '25 — 2 '5  and  0-05 — 0-5  for  norma]  sera.  In  view  of  the  fact  that 
Neuberg  and  Reicher  have  Bhown  that  most  immune  sora  have  a  high 
lipolytic  capacity,  this  high  lipolytic  power  of  syphilitic  sera  cannot 
be  considered  specific,  s.  U.S. 

Anaesthesia   and    Paralysis   Caused   by   Magnesium    Salts. 
S.vmuix   J.   M  i'.i.tzkr   and    JoBH    Aim;   {.liner.  J.    Phytiol.,   1UU8,   23, 
1 '.  I    -147). — Ryan    and   Guturie'i     view   that  the   symptoms   cs 
by  maf  ne  ium    alts  are  due  to  asphyxia  (increase  .>l  carbon  dioxide  In 
111"  l>l I)  is  an  incorrect  OOnolusioO    I  liev  have    drawn    from    a   single 

sorperiment,  and  is  entirely  unsupported,  by  analytical  evidence.    The 
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magnesium  salts  affect  the  respiratory  centre  without  any  preliminary 
excitation,  such  as  is  caused  by  carbon  dioxide  poisoning. 

"W.  D.  H. 

Antagonism  of  Alcohol  and  Carbolic  Acid.  Alonzo  E. 
Taylor  (J.  Biol.  Chem.,  1908,  5,  319— 322).— As  tested  by  its  behaviour 
towards  yeast,  there  is  no  chemical  detoxication  of  carbolic  acid  by  ethyl 
alcohol.  The  effect  noted  by  surgeons,  that  alcohol  applied  to  carbolised 
wounds  checks  the  internal  action  of  the  phenol,  must  therefore  depend, 
a*  Sollman  has  suggested,  upon  some  physical  basis.  \V.  D.  H. 

Behaviour  of  the  Three  Isomeric  Phthalic  Acids  in  the 
Dog's  Organism.  Ch.  Porcher  (Biochem.  Zeitsch.,  1908,  14, 
351 — 360). — Animals  received  doses  of  the  three  acids  per  os,  generally 
in  small  quantities  at  a  time,  over  periods  of  several  days.  The 
urine  excreted  during  these  periods  was  collected,  and  the  amounts  of 
the  phthalic  acids  therein  estimated.  It  was  found  that  phthalic  acid 
was  almost  completely  burnt  in  the  organism,  whereas  the  j'sophthalic 
and  terephthalic  acids  were  recovered  unchanged  to  the  extent  of 
75%.     No  glycine  conjugated  acids  were  isolated.  S.  B.  S. 

Physiological  Action  of  Products  of  Metabolism.  III. 
Action  of  Scatole  on  the  Prog's  Heart.  IV.  Action  of 
Indole  on  the  Prog's  Heart.  B.  Danilewsky  (Pfliiger's  Archiv, 
1908,  125,  349—360,  361— 377).— The  frog's  heart  was  perfused  with 
Ringer's  solution  containing  scatole  or  indole.  Both  substances 
depress  the  activity  and  frequency  of  the  heart-beat,  the  action  being 
on  the  cardiac  muscle  direct.  These  substances  are  also  deleterious  to 
ciliated  epithelium  and  low  organisms.  \V.  1).  H. 

Physiological  Effect  of  Alkaloids  from  Hemlock  (Conium 
maculatum).  Jacques  M.  Albahary  and  Karl  Lokfler  (flompt. 
rend.,  1908,  147,  996 — 999). — Given  hypodermically  to  intact  guinea- 
pigs,  these  bases  produce  a  fall  of  body-temperature,  sometimes 
followed  by  convulsions  and  death.  The  action  of  d-  and  ^-coniine  is 
identical.  The  introduction  of  a  hydroxyl  group  in  conhydrine  and  in 
t/'-conhydrine  lessens  the  toxicity,  which  is,  on  the  other  hand,  increased 
by  the  double  linking  in  the  coniceines,  derived  from  the  conhydrines 
by  elimination  of  water.  The  action  of  i//-coniine  (obtained  by  reduc- 
tion of  i/(-coniceine)  is  not  identical  with  that  of  coniine.  G.  B. , 

Action  of  Tobacco  Smoke.  W.  Emerson  Lee  (Quart.  J.  exp. 
Physiol.,  1908,  1,  335 — 372). — Nicotine  is  the  most  important  poison 
in  tobacco  smoke  ;  pyridine  bases  in  the  quantities  present  are  not 
injurious.  The  amount  of  nicotine  inhaled  does  not  depend  on  the 
amount  in  the  tobacco,  but  on  the  form  in  which  it  is  smoked.  The 
greater  the  condensation  area  between  the  point  of  combustion  and 
the  entrance  into  the  mouth  the  more  nicotine  is  distilled  off  from  the 
hot  area  and  will  be  inhaled.  Smoking  raises  the  blood-pressure  by 
vaso-constriction,  accelerates  the  heart  and  respiration,  and  increases 
intestinal^movements.     In  excess,  cerebral  depression  may  occur,  and 
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blood-pressure  may  be  lowered  to  the  point  of  collapse.  These  effects 
are  chiefly  seen  in  unpractised  smokers.  Prolonged  tobacco  smoking 
may  induce  arterial  disease.  W.  D.  H. 
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Action  of  Oidium  lactis  and  Vibrio  cholerse  on  Choline 
Hydrochloride.  A.  Ruckert  (Arch.  Pharm.,  1908,  246,  676—691). 
— Brieger  has  stated  (Die  Ptomaine,  Berlin,  1888)  that  certain 
bacteria  have  the  property  of  removing  a  molecule  of  water  from 
choline,  thereby  forming  the  toxic  substance  neurine,  and  this  observ- 
ation has  been  confirmed  to  a  certain  extent  by  E.  Schmidt  (Abstr., 
1892,  219).  With  a  view  to  further  confirmation,  the  author  has 
grown  pure  cultures  of  Oidium  lactis  and  Vibrio  cholerae  in  solutions 
of  choline  hydrochloride  with  bouillon  as  a  nutritive  medium,  and 
finds  that  these  decompose  choline,  forming  ammonia  and  carbon 
dioxide,  but  he  was  unable  to  detect  any  neurine  in  the  reaction 
products.  T.  A.  H. 

The  Formation  by  Microbial  Activity  from  Starch  of 
Crystalline  Substances  which  do  not  reduce  Fehling's 
Solution.  Franz  Schardinger  (Centr.  Paid.  Par.,  1908,  ii,  22, 
98 — 103). — The  substances  in  question  were  obtained  by  the  growth 
of  Bacillus  macerans  in  a  medium,  two  litres  of  which  contained  100 
grams  of  starch,  2  grams  of  ammonium  phosphate,  0'5  gram  of 
magnesium  sulphate,  and  sodium  chloride.  The  mixture  was  filtered 
after  four  days'  incubation,  and  the  filtrate,  which  smelt  strongly  of 
acetone  and  was  acid  in  reaction,  was  neutralised  and  evaporated. 
On  cooling,  a  crystalline  product  separated,  which  was  extracted  with 
50%  alcohol.  To  the  concentrated  cooled  alcoholic  extract,  ether  was 
added.  A  precipitate  was  thereby  obtained  which  consisted  chiefly 
of  regular,  hexagonal  plates  ;  intermixed  with  these  were  aggregates 
of  needles.  The  substances  do  not  reduce  Fehling's  solution,  and 
give  reactions  with  iodine  solutions.  S.  B.  S. 

Reduction  of  Nitrates  during  Alcoholic  Fermentation. 
GrCLO  Paris  and  T.  Makskjlia  (Chem.  Zentr.,  1908,  ii,  966;  from 
Staz.  ep&rim,  agrar.  ital.,  1908,  41,  223 — 232). — During  the  process  of 
alcoholic  fermentation,  the  nitrates  picsont  are  found  to  bo  rod  need, 
in  varying  quantity,  to  oxides  of  nitrogen.  The  action  is  sufficiently 
vigorous  to  reduce  completely  all  the  nitrates  naturally  present  in  the 
must,;  in  Mime  casus  (.lie  n  ducing  action  is  so  vigorous  that  a  relatively 
large  amount,  of  added  nitrate  may  also  be  reduced,  whilst,  in  other 
Caeei  the  greater  part  Mmains  unchanged.  In  these  circumstances 
of  varying  intensity  of  reluct, inn  during  fermentation,  little  value  is 
to  bo  attached  to  the  amount  of  nitrate  present  in  a  wino  as  affording 
an  indication  of  it-  dilution.  J.  V.  K. 
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Nitrification  of  Calcium  Cyananiide  in  Various  Types  of 
Soil.  Sante  de  Grazia  (Cliem.  Zentr.,  1908,  ii,  1060  ;  from  Staz. 
sperim.  agrar.  ital.,  1907.  41,  241 — 257.  Compare  Miintz  and  Nottin, 
this  vol.,  ii,  88). — The  nitrification  of  calcium  cyanamide  differs 
mainly  from  that  of  ammonium  sulphate  in  that  the  former  substance 
acts  injuriously  on  the  soil  micro-organisms  so  long  as  it  remains 
undecomposed.  The  rate  of  nitrification  is  not  particularly  slow, 
although  in  comparison  with  that  of  ammonium  sulphate  there  is 
some  retardation  ;  it  is  much  quicker  in  clay  soils  and  in  those  rich 
in  organic  matter,  but  not  acid,  than  in  sandy  or  chalky  soils.  The 
chief  factors  seem  to  be  the  water  capacity  and  the  absorptive  power 
of  the  soils ;  the  fermenting  power  is  also  important.  E.  J.  R. 

The  Influence  of  Oxygen  on  the  Decomposition  of  Plants 
(Contribution  to  the  Study  of  Humus  Formation).  Domei\ico 
Cahbone  and  Renato  Marincola-Cattaneo  {Chen.  Zentr.,  1908,  ii, 
1049;  from  Arch.  Farm,  sperim.,  1908,  7,  265— 301).— The  decom- 
position of  plants  is  mainly  brought  about  by  Eumycetes,  which  break 
down  the  dead  tissues  chiefly  in  presence  of  oxygen,  but  also  in  its 
absence.  They  not  only  attack  the  intracellular  pectic  substances, 
but  also  the  cellulose  of  the  cell  walls,  and  in  many  cases  even  the 
starch.  E.  J.  R. 

The  Amounts  of  Calcium  and  Magnesium  in  Plant  Seeds. 
Ernst  Schulze  and  Ch.  Godet  (Zeitsch.  phijsiol.  Chem.,  1908,  58, 
156 — 161). — Analyses  of  the  ashes  of  the  husks  and  kernels  of 
various  seeds  show  that  the  husks  contain  relatively  more  calcium 
than  magnesium,  but  that  the  kernels  are  richer  in  magnesium. 

The  following  numbers  aie  given  : 

100  parts  of  ash  contained 


Percent, 
of  ash. 

K.,0. 

CaO. 

HgO. 

PA. 

riniis  Cembra 

Kernel  ... 
Husk     ... 

290 

29  4 
44-9 

6-7 
12-6 

9  9 
11-0 

42-8 

3-2 

Lupinus  anguttij*. 

Kernel  ... 

3-78 

31-4 

5  0 

10-G 

40-5 

Husk    ... 

— 

27  -5 

387 

9-4 

6-1 

Cucurbila  Pepo     

Kernel  ... 

3-67 

18-8 

1-1 

19  0 

55-8 

Husk     ... 

— 

35  0 

8  5 

7  6 

6-4 

Ricinus  communis 

Kernel  ... 

3  64 

— 

4-0 

19-8 

31  9 

Husk     ... 

— 

23  7 

439 

4-3 

0-6 

Helianthui  annus 

Kernel  ... 

3  66 

— 

5  0 

17-9 

— 

Oorylus  arcllana 

Kernel  ... 

309 

— 

9  6 

155 

— 

Amygdalis  communis... 

Kernel  ... 

2-86 

— 

12-8 

13-4 

— 

Kernel  ... 

■2-iO 

— 

3  0 

115 

— 

J.  J.  s. 

The  Nutritive  Effect  of  Amides  on  the  Germinating  Seed, 
the  Detached  Embryo,  and  the  Green  Plant.  Jules  Lefkvke 
(Compt.  rend.,  1908,  147,  935 — 937).— The  author  has  shown  already 
(Abstr.,  1905,  ii,  648)  that  green  plants  can  develop  perfectly  and 
construct  all  their  organic  matter  from  tyrosine,  leucine,  oxamide, 
alanine,  or  glycine,  without  being  supplied  with  any  carbon  dioxide 
whatever.     He  now  shows  that  maize  seeds  will   germinate  and   the 

6—2 
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young  plant  grow  and  increase  in  weight  under  the  same  conditions, 
whilst  the  detached  embryos  of  Pinus  pinea  will  not ;  the  latter, 
however,  develop  in  a  solution  of  sucrose.  E.  J.  R. 

Transformation  of  Cyanogenetic  Glucosides  during 
Germination.  Leon  Guignard  (Compt.  rend.,  1908,  147, 
1023 — 10-8). — -Etiolated  seedlings  of  Phaseolus  lunatus  lose  in  the 
first  fortnight  one-third  of  the  phaseolunatin  contained  in  the  seed  ; 
in  seedlings  grown  in  the  light,  the  disappearance  of  the  glucoside  is 
compensated  for,  from  the  tenth  day  onwards,  by  that  which  is 
synthesised  in  the  leaves.  Free  hydrogen  cyanide  could  not  be 
detected  at  any  stage  ;  it  appears  to  be  used  up  as  soon  as  it  is  set 
free.  G.  B. 

The  Relation  between  Plant  Respiration  and  Alcoholic 
Fermentation.  S.  Kostytscheff  (Ber.  deut.  hot.  Ges.,  1908,  26,  «, 
565 — 573). — The  reactions  taking  place  during  the  normal  respiration 
of  plants  have  not  yet  been  worked  out  experimentally,  although 
several  schemes  have  been  suggested.  The  author  deals  particularly 
with  those  hypotheses  in  which  the  production  of  alcohol  is  supposed 
to  be  an  intermediate  stage,  namely,  (1)  the  plant  sugar  gives  rise  to 
alcohol,  which  is  then  oxidised  by  enzymes  to  carbon  dioxide  and 
water  ;  (2)  the  alcohol  formed  is  not  oxidised,  but  is  assimilated  by  the 
plant;  (3)  the  plant  sugar  decomposes  in  the  same  way  as  in  alcoholic 
fermentation,  but  the  reaction  does  not  go  so  far  as  alcohol  production, 
and  the  intermediate  substances  are  oxidised. 

The  author's  experiments  were  made  with  peas,  and,  in  his  view, 
they  confirm  the  last  of  these  hypotheses.  E.  J.  R. 

Correlations  in  Vegetable  Metabolism.  Bakthold  Hanstef.n 
(Hied.  Zenlr.,  1908,  37,  788;  from  Landw.  Ja/rrb.,  1908,  262). — 
Under  normal  conditions,  every  plant  assimilates  potassium,  mag- 
nesium, and  phosphoric  acid  in  such  a  manner  that  each  organ  of  the 
plant  contains  at  all  times  the  optimum  amounts,  the  amounts  varying 
with  different  plants  and  different  organs  and  according  to  the 
1  of  growth.  The  single  sjn^-ilic  optima  show  certain  variations  ; 
exclusive  addition  of  one  of  the  substances  modifies  the  process  of 
nutrition,  which,  however,  again  becomes  normal  when  the  usual 
conditions  are  restored.  N.  11.  J.  M. 

Glycogen  of  Ascomycetes  and  its  Relaton  to  Trehalose. 
Yi.aih.mik  A.  TlCHOMIBOW  (Arch,  l'hunn..  1908,  246.  582— 591).—  The 
investigations  of  Clautriau,  Errors,  and  others  having  shown  that 
glycogen  probably  serves  as  a  reserve  material,  and  for  this  purpose 
is  first  bydrolysed  into  BUgars,  it.  becomes  of  interest  to  investigate 
tho  relationship  in  the  fungi  of  glycogen  and  trehalose,  the  latter 
being  tho  characteristic  sugar  of  this  class  of  plants.  In  all  DBMS 
the  distribution  of  glycogen  was  determined  mainly  by  staining 
microscopic  pr<  parations  With  iodine,  and  the  distribution  and    nature 

of  the  sugars  by  Senft's  micro- chemical  method  with  phenylhydrasine 

in  glycerol  (Abstr.,  1904,  ii,  5'.'.'-). 
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The  young  asci  of  Terfezia  transcaucasica  show  much  glycogen  and 
the  fully  ripe  ones  scarcely  any.  With  Senft's  reagent,  yellow 
spherulites  of  trehalosephenylosazone  are  ^formed.  Similarly, 
T.  Boudieri  gave  minute  spherulites  of  osazone  after  two  months,  and 
a  preparation  kept  in  Fehling's  solution  showed  slight  reduction  in 
the  neighbourhood  of  some  of  the  cell  contents.  T.  Leonis  was  found 
to  be  rich  in  glycogen,  especially  the  fructification,  and  in  this  case 
osazone  crystals  appeared  after  a  month.  Choiromyees  meandriformis, 
Hydnotria  carnea,  Tuber  melanosporum,  T.  brumale,  T.  rufum, 
T.  Borchii,  T.  maculatum,  T.  magnatum,  T.  aestivum,  and  T.  excavatum 
were  also  examined.  The  first,  second,  and  seventh  were  found  to 
contain  glycogen,  and  also  yielded  spherulites  of  osazone  after  about 
one  month,  especially  in  the  stalks  and  contents  of  the  young  asci. 
The  other  species  mentioned  had  all  developed  ripe  spores  and  con- 
tained no  glycogen,  but  they  formed  small  amounts  of  osazone 
crystals  after  two  or  three  months'  treatment  with  Senft's  reagent. 
A  preparation  of  T.  melanosporum  showed  no  reduction  when  warmed 
in  Fehling's  solution. 

The  alga?  Nostoc  pruniforme  and  Fucus  platycarpus  were  also 
examined,  and  yielded,  after  two  months,  crystals  of  the  same  phenyl- 
osazone,  which  may  be  that  of  dextrose,  galactose,  or  fucose. 

T.  A.  H. 

Occurrence  of  Glycyrrhizic  Acid  in  Plants.  Alexander 
Tschirch  and  S.  Gauchjiann  {Arch.  Pharm.,  1908,  246,  558 — 565. 
Compare  Abstr.,  1908,  i,  898). — In  extension  of  previous  work  on  the 
isolation  and  characterisation  of  the  glycyrrhizic  acid  of  liquorice 
root,  the  authors  have  investigated  the  sweet  root  of  Periandra  dulcis 
and  the  bark  of  Pradosia  lactescens,  and  find  that  these  also  contain 
glycyrrhizic  acid,  although  from  the  second  of  these  products  it  was  ob- 
tained in  the  form  of  a  dihydrate.  The  method  of  preparing  the  acid 
described  by  Tschirch  and  Cederberg  (Abstr.,  1907,  i,  545)  is  not 
applicable  in  the  case  of  the  bark  of  Pradosia  lactescens,  or  in  those  of 
the  root  of  Abrus  precatorius  and  the  rhizome  of  Polypodium  vulgare,  in 
which  glycyrrhizic  acid  also  occurs.  T.  A.  H. 

Physiological  Mechanism  of  the  Coloration  of  Red  Grapes 
and  of  Autumn  Leaves.  J.  Laborde  (Compt.  rend.,  1908,  147, 
993 — 995.  Compare  Abstr.,  1908,  ii,  774). — Certain  tannins,  such  as 
gallotannin,  which  are  not  transformed  into  a  red  colouring  matter  by 
heating  with  hydrochloric  acid  (loc.  cit.),  nevertheless  yield  such  a 
pigment  by  exposure  to  light  in  hydrochloric  acid  solution  in  the 
presence  of  formaldehyde.  The  latter  substance,  often  assumed  to 
occur  in  plants,  is  compared  to  a  ferment  ;  the  hydrochloric  acid 
merely  produces  a  favourable  medium,  and  the  absence  of  pigmenta- 
tion in  white  grapes  is  regarded  as  due  to  an  unfavourable  medium. 

G.  B. 

Alkaloids  of  the  Tubers  of  Corydalis  cava.  Ernst  Schmidt 
(Arch.  Pharm.,  190S,  246,  575 — 582). — The  isolation  of  protopine  and 
dehydrocorydaline   from  the   tubers   of   Corydalis   ambigua    (Abstr., 
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1908,  i,  825)  and  C.  Veniyi  (ibid.,  908)  has  led  the  authors  to  re- 
examine the  tubers  of  C.  cava  for  these  alkaloids  (compare  Abstr., 
1897,  i,  174  ;  1898,  i,  604).  Haars  has  already  shown  that  the  stem 
and  leaves  of  C.  cava  do  not  contain  protopine  (Abstr.,  1905,  i,  462). 
Dehydrocorydaline  was  obtained  and  identified  by  means  of  the 
aurichloride  and  by  its  reduction  to  j'-corydaline.  An  alkaloid  which 
may  be  protopine  was  obtained  mixed  with  bulbocapnine,  from  which 
it  could  not  be  separated.  No  protojjine  could  be  obtained  from  the 
seeds  of  C.  nobilis  or  C.  lutea.  T.  A.  H. 

Analysis  of  the  Tubercule  of  Dioscorea  macabiha  from 
Madagascar.  Emile  Bourquelot  and  Beidel  (J.  Pharm.  Chim., 
1908,  [iv],  28,  494— 500).— The  tubercules  of  this  plant,  which  are 
reputed  to  be  poisonous,  contain  no  alkaloid  or  glucoside  hydrolysable 
by  emulsin.  Starch,  sucrose,  a  reducing  sugar,  and  three  enzymes, 
invertase,  amylase,  and  an  anaaroxydase,  were  detected.  The 
toxicity  may  be  due  to  a  toxin.  T.  A.  H. 

Oils  from  Lycopodium,  Ergot,  Areca  Nut,  and  Aleuritea 
cordata  Seed.  Arnold  Rathje  (Arch.  Pharm.,  1908,246,  692—709). 
— Authentic  specimens  of  these  oils  have  been  examined  with  the 
view  of  establishing  their  chief  constants  and  their  composition.  The 
methods  of  investigation  employed  are  given  in  detail  in  the 
original. 

Lycopodium  contains  49-2%  of  a  greenish-yellow  oil,  which 
is  acid  in  reaction,  and  has  D  093617,  nD  1-4671,  saponification  number 
195  0,  acid  number  186,  iodine  number  81-0,  Hehuer  number  880, 
Kcichert-Meissl  number  73,  and  true  acetyl  value  441.  The  mixed 
fatty  acids  have  in.  p.  39 — 40°,  neutralisation  value  202'0,  and  iodino 
number  91  "8.  The  percentage  composition  of  the  oil  is  lycopodoleic 
acid  81,  lycopodic  acid  (dihydroxystoaric  acid)  3'2,  stearic  acid  1*13, 
palmitic  acid  085,  myristic  acid  2P0,  glycerol  7'8,  unsaponifiable 
matter  0-43,  and  inorganic  matter  003  (compare  Langer,  Abstr., 
1889,  741,  1059). 

Ergot  nil  is  dark  brown  in  colour  with  a  slightly  irritant  taste. 
Its  constants  in  the  order  given  above  for  lycopodium  oil  are  D  0  9250, 
?<„  L-4685,  179-3,  11-38,  Tin,  96-25,  063,  2744,  and  for  the  mixed 
fatty  acids  m.  p.  38 — 39°,  183-0,  77'2.  The  percentage  composition 
of  l  lie  oil  is  oleic  acid  68,  hydro.xyoleic  acid  22,  palmitic  acid  5,  un- 
saponifiable matter  035,  inorganic  matter  0-2,  alkaloid  0'6,  and 
glycerol  7'5  (compare  Mjoen,  Abstr.,  1896,  ii,  506). 

Two  :.nii|>lrN  of  areca  nut  fat  were  examined,  the  first  having  been 
icti'd    by  ether   (.1),  ami  I  he  second  by  li^lit    potrolouiu   (-/)').      TliO 

constants  in  il 'der  given  under  lycopodium  oil  are  as  follows; 

the  e  for  sample  .!  are  given  first  in  each  ea  ,..  oil,  I  >  ii-hh  I,  0-973  ; 
m.  p.  86  37°,  .'.7  38°-  227-4,  2346  .  9M,  '••7-2;  24-3,  123  ;  92-76, 
91-46  :  0-2  I  .' .  H-2,9-81  ;  mixed  Fatty  adds,  m,  p.  39°,  39  40°*  -'296, 
235*5  *  25*95,  13*6,  The  percentage  composition  of  the  mixed  fatty 
acid  in  the  two  ca  es  was  laurio  48-6,  53*8;  myristic  21-0,  24-7; 
palmitic  3*1,  24*7  ;  stearic  2*25,  3*8  ;  oleic  290,  I  1*5  ;  deooio  L'0,  L-0. 
Sample  B  also  yielded  traces  of  hezoic  and  ootoic  acids.    The  oilier 
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constituents  of  the  two  fats  in  percentages  were  unsaponifiable 
matter  1*0,  glycerol  50,  and  inorganic  matter  0-02 — 0-03,  and  some 
phytosterol. 

Two  samples  of  oil  from  the  kernels  of  Aleurites  cordata  (T'ung  oil) 
were  examined,  the  one  of  Chinese  (No.  I),  and  the  other  of  Japanese 
(II),  origin.  The  constants  in  the  usual  order  and  with  those  of  No.  I 
first  in  each  case  were  :  oil,  D  0-9383,  09393  ;  nD  1-503,  1504  ;  191-5, 
1899;  10-4,  2-1;  1562,  153-2;  9605,  96-48;  1-04,  0-55;  105, 
13-42  ;  mixed  fatly  acids,  m.  p.  39—40°,  40—41°;  189-4,  1880  ;  1634, 
160'3.  The  percentage  composition  of  the  oils  was  fatty  acids  95-6, 
96-0;  glycerol  95,  8-7 ;  unsaponifiable  matter  0-45,  048,  and 
inorganic  matter  0-001  and  nil.  In  both  cases  the  fatty,  acids  con- 
sisted of  elasomargaric  acid  75"0,  and  oleic  acid  25n0  (compare  Abstr., 
1898,  i,  628 ;  1899,  i,  864).  T.  A.  H. 

Composition  and  Toxicity  of  Ibervillea  sonoraa.  Julia  T. 
Emerson  and  William  H.  Welker  (J.  Biol.  Chem.,  1908,  5, 
339 — 350). — The  tuber  of  this  plant  contains  proteins,  carbohydrates 
(woody  fibre,  with  small  amounts  of  sugar  and  starch),  fat,  cholesterol, 
lecithin,  and  salts.  It  is  used  as  a  cathartic,  and  in  large  doses  is 
stated  to  be  poisonous.  No  alkaloid  was  found,  and  the  substance 
responsible  for  its  action  was  not  discovered.  W.  D.  H. 

Soils  of  Acid  Reaction.  Yoshinao  Kozai  (Chem.  Zeit.,  190S, 
32,  1187). — The  author  cites  an  instance  of  a  peculiar  acid-reacting 
soil  in  Nischigahara,  near  Tokio.  It  contains  hydrated  silicates,  more 
especially  clays,  and  when  a  sample  quite  free  from  humus  is  washed 
with  water,  the  acidity  of  the  soil  remains  unchanged  and  no  soluble 
acid  is  dissolved  out,  but,  after  the  addition  of  a  soluble  neutral  salt, 
such  as  potassium  chloride  or  ammonium  sulphate,  a  soluble  acid  is 
at  once  detected. 

The  potassium  or  ammonium  appears  to  be  absorbed  by  the  clay, 
causing  liberation  of  hydrochloric  or  sulphuric  acid,  and  consequently, 
after  dressing  such  a  soil  with  potassium  or  ammonium  manures, 
worse  results  are  obtained  than  previously.  J.  V.  E. 

Fixation  of  Ammonia  by  Zeolites  in  Soils.  Theodor 
Pfeiffeh,  Albert  Hepner,  and  L.  Frank  (Bied.  Zentr.,  1908,  37, 
722—723  ;  from  Mitt,  landw.  Inst.  k.  Univ.  Breslau,  1908,  4). — 
Barley  followed  by  oats  were  grown  in  pots  in  sand  manured  with 
blood  meal,  ammonium  sulphate,  and  minerals,  and  in  similarly 
prepared  pots  with  different  amounts  of  calcium  carbonate  and 
calcium  zeolite  (prepared  by  treating  apophyllite  with  calcium 
chloride)  respectively. 

It  was  found,  as  in  previous  experiments  (Bied.  Zentr.,  1905,  510), 
that  the  absorbed  ammonia  was  held  so  firmly  by  the  calcium  zeolite 
that  it  was  only  partly  available  for  the  second  period  of  vegetation. 

N.  H.  J.  M. 

Sodium  Chloride  Experiments  with  Mangolds.  Hermann 
Briem  (Bied.  Zentr.,  1908,  37,  731 — 732;  from  Deut.  landw.  Presse, 
1907,   89). — Application    of    sodium   chloride    (2    cwt.    per   hectare) 
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in  addition  to  superphosphate  and  sodium  nitrate  increased  the  yields 
of  three  varieties  of  mangolds  (roots)  and  also  the  amount  of  sugar 
as  compared  with  superphosphate  and  nitrate  only.  The  amount  of  leaf 
was  considerably  increased  in  the  case  of  the  more  leafy  variety,  but 
slightly  reduced  in  the  case  of  the  less  leafy  roots  (Eckendorfer). 

N.  H.  J.  M. 

The  Impurities  of  Chili  Saltpetre.  The  Possibility  of  Using 
a  Less-refined  Saltpetre.  Sante  de  Grazia  (Cheni.  Zentr.,  1908, 
ii,  1199;  from  Staz.  sperim.  agrar.  ital.,  1907,  41,  258— 269).— The 
author  finds  that  the  common  impurities  of  Chili  saltpetre  (sodium 
chloride  and  magnesium  sulphate)  are  beneficial  to  vegetation  whether 
applied  alone  or  in  conjunction  with  the  pure  nitrate.  Potassium 
iodide  is  without  effect.  A  less-refined  saltpetre  (not  containing 
potassium  perchlorate,  however)  might  therefore  be  used  for  manure. 

E.  J.  R. 

Manurial  Experiments  with  Two  Commercial  Forms  of 
Calcium  Cyanamide,  Sodium  Nitrate,  and  Ammonium 
Sulphate  applied  to  Mangolds.  Richard  Otto  (Bied.  Zentr.,  1908, 
37,  787  ;  from  Deut.  landw.  Fresse,  1908,  35,  No.  1). — Ammonium 
sulphate  and  "  stickstoffkalk  "  gave  the  highest  results  (991  and  984 
cwt.),  then  "  kalkstickstoff "  (891  cwt.),  and  lastly,  sodium  nitrate 
(864  cwt.).     The  yield  without  nitrogen  was  553  cwt.  per  hectare. 

N.  H.  J.  M. 

The  Employment  of  Calcium  Cyanamide  in  Agriculture. 
Achille  MiiNTZ  and  P.  Nottin  (Compt.  rend.,  1908,  147,  902 — 906; 
compare  Sante  de  Grazia,  this  vol.,  ii,  83). — The  authors  have  studied 
the  nitrification  of  calcium  cyanamide  in  the  soil,  and  find  that  the 
process  varies  somewhat  with  the  amount  present,  but  is,  in  the  main, 
quite  comparable  with  the  nitrification  of  ammonium  sulphate.  Suf- 
ficient of  each  of  these  substances  was  mixed  with  soil  to  add  0-25  gram 
of  N  per  kilo.,  and  the  quantity  of  nitrate  produced  per  kilo,  after 
definite  intervals  was  found  to  be : 


Rl  hitivc 

amounts  of 

nitrate  at 

9 

3J 

the  end  of 

8  days. 

15  days. 

33  days. 

months. 

months 

5  months. 

Calcium  oyai 

-0-003 

-o-on 

0-020 

0068 

0-204 

100 

Ammonium  sulphato 

0-039 

0-119 

— 

— 

0-847 

88 

0-048 
0-003 

0111 
0  024 

__ 



0154 
0-037 

66 

Torrifled  leather 

26 

The  large  amount  of  cyannniiilc  used  in  this  experiment  (10  to  SO 
i  | uantity  customary  in  practice)  at,  first  inhibited  nitrifica- 
tion, and  even  caused  some  denitrificaiion,  hut,  lain-  on  evreised  no 
irbing  effect.  Smaller  amounts  had  no  inhibiting  effect ;  indeed, 
by  successively  adding  small  quantities  to  the  Boil,  ii  is  possible  Fox 
I  hi  ;e  amounts  to  become  nitrified,  especially  in  Boils  where  niti  ification 
is  rigor  ' 

Numerou    Geld  trials  are  recorded.    These  show  that  (1)  calcium 

mil, I.,  give       uh, tint  Lilly   the   m i'i-op    increases    as  ammonium 
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sulphate ;  (2)  it  does  not  in  practice  have  the  injurious  effect  on 
germination  that  would  be  expected  from  laboratory  experiments,  and 
can  without  any  bad  results  be  applied  to  the  soil  on  the  same  day  as 
the  seed  is  sown  ;  (3)  it  can  be  used  as  a  top-dressing,  and  the  slight 
resulting  injury  to  the  plant  is  only  temporary.  E.  J.  It. 


Analytical   Chemistry. 


A  New  Electrical  Method  for  the  Continuous  Analysis  of 
Gas  Mixtures,  and  its  Application  to  the  Measurement  of  the 
Velocity  of  Gas  Currents.  Adolf  Koepsel  (Ber.  deut.  physikal. 
Ges.,  1908,  6,  814— 827).— The  method  depends  on  the  variation  of 
the  thermal  conductivity  of  a  gas  mixture  with  its  composition.  In 
its  application,  the  resistance  of  a  wire  suspended  in  the  gas  to  be 
analysed  is  compared  with  that  of  a  second  wire  contained  in  air  or  a 
gas  mixture  of  constant  composition.  Both  wires  are  traversed  by  a 
constant  current,  but  the  difference  between  the  thermal  conductivi- 
ties of  the  surrounding  gases  results  in  temperature  differences,  and 
consequently  in  differences  in  the  resistances  of  the  two  wires,  which 
are  measured.  In  the  apparatus  which  has  been  constructed  for  the 
continuous  electrical  analysis,  two  wires  are  suspended  in  the  gas  to 
be  analysed  and  two  in  the  standard  gas,  and  these  are  arranged  so  as 
to  form  the  arms  of  a  Wheatstone  bridge.  The  method  is  recom- 
mended for  the  analysis  of  generator  gas,  flue  gases,  and  mine  gases. 

In  the  actual  apparatus,  elaborate  precautions  are  taken  to  avoid 
disturbances  resulting  from  the  action  of  the  gas  currents  on  the 
heated  wires.  The  heated  wires  are  so  sensitive  to  the  movements  of 
gases  that  the  arrangement  may  be  utilised  for  the  measurement  of 
very  slowly  moving  air-currents. 

Some  observations  relating  to  the  sensitiveness  of  the  electrically- 
heated  wires  for  different  loads  are  communicated.  For  the  wires 
used  by  the  author,  all  the  gases  and  gas  mixtures  examined  were 
found  to  exhibit  maximum  sensitiveness  when  currents  ranging  from 
0'30  to  034  ampere  were  passed  through  them.  This  variation 
in  the  current  corresponded  with  a  temperature  range  of  180°  to 
320°.  H.  M.  D. 

The  Mercury  Bath,  a  Too-little  Known,  Useful  Expedient 
in  Gas-analytical  Work.  Alfred  Stock  (Ber.,  1908,  41, 
3834 — 3849). — The  original  contains  a  detailed,  illustrated  descrip- 
tion of  a  mercury-bath,  specially  adapted  for  gas  analysis,  together 
with  directions  for  working  with  it.  W.  H.  G. 

Gasometric  Work  by  means  of  V.  Meyer's  Vapour  Density 
Principle.  Julius  Mai  (Ber.,  1908,  41,  3897 — 3904.  Compare 
Abstr.,  1903,  ii,  98). — The  method  has  now  been  simplified,  and  the 
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sources  of  error  reduced,  so  that  it  may  be  employed  in  actual  practice. 
The  bulb  is  placed  near  the  outlet  tube,  and  the  constant  temperature 
maintained  by  boiling  xylene,  toluene,  aniline,  or  water.  The  asbestos 
cartridge  has  been  displaced  in  favour  of  a  glass  tube,  27 — 35  mm.  x 
6  mm.,  provided  with  one  to  two  holes  4  to  6  mm.  from  the  top.  The 
results  obtained  from  calcium,  strontium,  and  barium  carbonates  are 
in  accordance  with  the  theoretical ;  magnesium  carbonate  gives  low 
results.  W.  R, 

Tap  Pipettes.  Bernhard  Tolmacz  (Zeitsch.  angew.  Chem.,  1908, 
21,  2551). — The  pipette  is  surmounted  by  a  tap  so  bored  that  the 
interior  of  the  pipette  may  be  in  communication  with  the  outside  air, 
or  with  the  suction  tube,  or  with  neither,  according  as  it  is  turned.  Tap 
pipettes  with  more  than  one  bulb  are  found  advantageous  where 
several  small  quantities  of  the  same  liquid  are  to  be  measured  out ; 
thus  the  contents  of  the  upper  bulb,  between  two  graduations  on  the 
stem,  may  be  accurately  measured  out,  and  then  the  contents  of  the 
second  bulb.  J.  V.  E. 

Burette  for  Calibrating  Measuring  Flasks.  A.  Mulder 
(Chem.  Weehblad,  1908,  5,  830 — 831). — The  burette  consists  of  a 
fairly  narrow  tube  with  a  large  bulb,  and  below  it  a  smaller  bulb,  a 
side-tube  being  sealed  on  below  the  smaller  bulb,  and  a  glass  stopcock 
below  the  side-tube.  Above  the  larger  bulb  is  a  zero  mark,  between 
the  two  bulbs  a  100  c.c.  mark,  and  below  the  smaller  bulb  a  110  c.c. 
mark.  Above  and  below  the  last  two  marks  there  are  a  number  of 
divisions  corresponding  to  tenths  of  a  c.c.  The  portion  of  the  tube 
below  the  stopcock  is  capillary,  to  admit  of  the  introduction  of  the 
water  into  the  flask  without  wetting  the  neck  of  the  latter.  Water 
is  introduced  into  the  burette  from  a  bottle  at  a  higher  level  through 
the  side-tube  and  a  tube  fitted  with  a  pinchcock.  The  apparatus  is 
suitable  for  the  calibration  of  measuring  flasks  intended  to  contain 
any  multiple  of  100  or  10  c.c.  A.  J.  \Y. 

An  Indicator  Highly  Sensitive  towards  Alkali  and  Suitable 
for  Titrations  with  Centinormal  Solutions.  Krwin  Buff  and 
E.  Loose  (Ber.,  1908,  41,  3905—  3908).—  The  authors  find  that 
p  dimethylaminoazobenzen*-o-c(irht>  x  it/ 'i '<•  acid, 

CO.,H-(',i]l4-N:\'-(',ll,-NM1.„ 
surpasses  other  indicators,  and  especially  hematoxylin  and  iodoeosin, 
when  used  in  the  titration  of  very  dilute  solutions  (up  to  Ar/100)  of 
weak  bases  (especially  vegetable  alkaloids).  The  indicator,  to  which 
is  given  the  name  "methyl-red,"  is  prepared  by  combining  a  diazotised 
solution  of  o-aminobenzoic  acid  with  dimethylaniline  in  alcoholic  sola- 

I  ion,  and  or)  StalliseS  frOO  acetic  acid  in  glistening,  violet  needles.  Its 
Colour  in  alkaline  or  neutral  solution  is  palo  yellow,  and  in  acid 
solution,  violet  rod.  J.  V.  0. 

Burette  for  the  Analysis  of  High-Grade  Oxygen.  II.  Muesch- 
n  ■ i  1 1:  | . .',  it  ch,  angeto.  Chem.,  1908,21,2503  2504),  A  combination 
of  two  gas  burettes  of  the  /out/  <:.  ppcri.  type,  surrounded  by  a  water 
jacket;   one   nerves  as  u    thermobarometer,  whilst   into  the  other  is 
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introduced  in  the  usual  manner  about  100  c.c.  of  the  sample,  which 
may  be  measured  to  1/50  c.c.  By  means  of  Hempel  pipettes  containing 
aqueous  potassium  hydroxide  and  alkaline  sodium  hyposulphite,  the 
carbon  dioxide  and  oxygen  are  absorbed,  and  the  remaining  gas  consists 
of  nitrogen.  L.  de  K. 

Detection  of  Hydrogen  Peroxide,  Formaldehyde,  and 
Persulphates.  S.  Kothenfusser  {Zeitsch.  Nahr.  Geuussm.,  1908, 
16,  589 — 591). — Hydrogen  peroxide  may  be  detected  in  milk  by 
adding  about  10  drops  of  2%  alcoholic  benzidine  solution  and  a  few 
drops  of  acetic  acid  to  10  c.c.  of  the  milk  ;  a  blue  coloration  is  obtained 
if  hydrogen  peroxide  is  present.  For  the  detection  of  hydrogen 
peroxide  in  liquids  other  than  milk,  it  is  necessary  to  add  a  little  milk 
serum  as  well  as  the  reagents,  as  the  coloration  is  obtained  only  in  the 
presence  of  the  protein.  Persulphates  give  a  blue  coloration  with  the 
benzidine  solution  alone,  and  1  part  of  persulphate  in  1,000,000  may 
be  detected  by  this  means.  Formaldehyde  may  be  detected  in  milk 
by  warming  a  portion  of  the  milk  with  twice  its  volume  of  concen- 
trated hydrochloric  acid  to  which  has  been  added  2  drops  of  a  2% 
solution  of  a  molybdenum,  uranium,  cobalt,  silver,  mercury,  or  copper 
salt ;  a  violet  coloration  being  produced  in  the  presence  of  form- 
aldehyde. W.  P.  S. 

Analysis  of  a  Solution  containing  a  Mixture  of  Sulphides, 
Hydrogen  Sulphides,  Polysulphides,  and  Hyposulphites.  F. 
Dhuique-Mayer  (C/iem.  Zentr.,  1908,  ii,  1124 — 1125;  from  Rev.  gen. 
Chim.  pure,  appl.,  1908,  11,  273 — 27-1). — Ten  c.c.  of  the  solution  are 
diluted  to  100  c.c,  and  10  c.c.  of  this  again  diluted  to  200  c.c.  and 
titrated  with  iV/10  sulphuric  acid,  using  phenolphthalein  as  indicator 
(.4).  The  liquid  is  next  titrated  with  JV/10  iodine,  using  starch  as 
indicator  (1).  After  decolorising  the  liquid  with  a  small  drop  of  the 
solution,  it  is  again  titrated  with  iV/10  sodium  hydroxide  until  pink 
(7f).  Another  10  c.c.  of  the  solution  are  diluted  and  shaken  with 
2  grams  of  lead  carbonate,  and  the  filtrate  is  titrated  with  N"j 10  iodine, 
which  now  only  gives  hyposulphite  (//).  A  =  sulphides,  R  —  total 
sodium  hydrogen  sulphide,  if -.4  =  true  sodium  hydrogen  sulphide, 
I  -  2/f  —  polysulphide  and  hyposulphite,  7/ =  hyposulphite,  (/-  2/f)  -  H 
=  polysulphide.  The  coefficients  used  in  the  calculation  are  the  tenth- 
part  of  the  molecular  weights  ;  in  the  case  of  polysulphides,  the  titre 
is  divided  by  2,  and  the  result  is  expressed  as  sodium  disulphide. 

L.  DE  K. 

Estimation  of  [Ammoniacal]  Nitrogen.  Fritz  Taurke  (Chem. 
Zeil.,  1908,  32,  1176). — The  usual  plan  is  to  distil  50  c.c.  of  the  usual 
solution  ( =  1  gram  of  the  sample)  with  magnesia ;  the  distillate  is 
collected  in  a  receiver  containing  50  c.c.  of  JV/2  acid,  and  the  excess 
of  this  is  titrated  with  iV/4  alkali.  The  amount  of  nitrogen  is  then 
calculated  from  the  formula  (50  -  a)j2  x  0'007  x  100  =  percentage. 

In  order  to  facilitate  the  operation,  the  author  starts  with  35  c.c.  of 
the  solution  (  =  0'7  gram  of  the  sample),  and  titrates  from  a  burette 
graduated  to  0'1  c.c.  from  25°  at  the  top   to  0°  at  the  bottom.     The 
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number  read  off   then   at  once  gives  the  percentage   of  ammoniacal 
nitrogen.  L.  de  K. 

New  Mercury  Nitrometer.  C.  Alberte  Garcia  (Bull.  Soc.  chim., 
1908,  [iv],  3,  1111 — 1114). — The  point  for  which  novelty  is  claimed  in 
this  apparatus  is  the  device  for  eliminating  all  the  air  from  the  burette 
before  the  reaction  is  started.  The  nitrometer  consists  of  a  burette 
provided  with  a  stopcock,  A,  communicating  with  a  cylindrical 
reservoir  of  the  usual  pattern  at  the  upper  end,  and  terminating 
below  in  a  cylindrical  bulb  of  40  c.c.  capacity,  which  communicates 
laterally  at  its  upper  end  with  a  glass  funnel  serving  as  a  water 
reservoir,  and  at  its  lower  end  with  a  reservoir  of  mercury.  The 
water  and  mercury  reservoirs  connect  with  the  burette  by  flexible 
tubing  and  can  be  used  for  levelling  purposes,  and  their  connexions 
with  the  burette  are  controlled  by  stopcocks  B  and  C  respectively. 
In  using  the  apparatus,  the  water  reservoir  and  its  connexion  are 
filled  with  boiled  distilled  water,  of  which  a  little  is  allowed  to  run 
into  the  burette.  The  stopcock  B  is  then  closed,  and  the  burette 
filled  with  mercury  by  opening  stopcocks  A  and  G.  Stopcock  A  is 
then  closed.  By  lowering  the  mercury  reservoir,  a  reduced  pressure 
space  is  created  in  the  burette,  so  that  solutions  of  reacting  ingredients 
can  be  sucked  in  through  A.  At  the  termination  of  the  reaction, 
water  can  be  added  through  B,  and  the  resulting  gas,  saturated  with 
water  vapour,  measured  in  the  burette  in  the  usual  manner. 

T.  A.  H. 

Volumetric  Estimation  of  Water-Soluble  Phosphoric  Acid 
in  Superphosphates.  Ludwig  Schucht  (Chem.  Zeit.,  1908,  32, 
1201 — 1202). — Five  hundred  c.c.  of  the  aqueous  solution  of  the  super- 
phosphate (20  grams  to  1  litre)  are  mixed  with  .iV/potassium  oxalate 
in  order  to  remove  the  calcium,  but  as  an  excess  must  be  strictly 
avoided,  it  is  best  to  ascertain  by  a  special  experiment  how  much 
oxalate  is  really  required.  After  heatiDg  at  70°  and  subsequent 
cooling,  the  solution  is  diluted  to  550  c.c,  and  110  c.c.  of  the  filtrate 
(  =  2  grams)  are  titrated  in  presence  of  methyl-orange  with  N/2  alkali. 

Another  110  c.c.  are  mixed  with  25  c.c.  of  the  oxalate  solution  and 
then  titrated  in  presence  of  phenolphthaloin.  The  following  example 
is  given.  In  the  analysis  of  a  superphosphate,  the  first  titration 
required  2 -7  c.c.  alkali;  the  second,  11  '2  c.c;  11  "2 — 2-7  c.c  =  8'5  c.c.  x 
0-0358x100/2  =15-1%  soluble  P.,06.  The  amount  of  free  acid  = 
2-7  c.c.  x  0-0355  x  100/2  =  4-8%  of  P206.  L.  de  K. 

Estimation  of  Boric  Acid  in  Insoluble  Silicates.     Edgab  T. 

Wihkhv   and    William    II.   (Jiiai'in    (J.Auirr.   Cham.  Soc,   1908,  30, 

-1704).— Volumttrie    Method    (Whreet).  —  0*5  Gram   of    the 

sample  is  fu  ed  with  .'!  grama  Of  sodium  carbonate  I'm-  fifteen  minutes. 
Then  ited  with  20     SO  c.e.  of  dilute  hydrochloric  acid  and  a 

few  drops  of   Qitria  acid,  and   heated   nearly  to   boiling   in   a  250  c.c. 

ronnd-bottoniedflH.sk.      A  Iter  adding  a  inodeiati   <  of  pure  calcium 

0W a   i  ■flu  v   condenser   is  attached,  and  the  contents  are  boiled 

rigorously  for  Lun  minutes.      Tin    precipitate  is  colloctod  on  a  Biiclmcr 
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funnel,  and  washed  with  hot  water.  The  filtrate  [is  then  returned  to 
the  flask,  and,  after  adding  a  pinch  of  calcium  carbonate,  it  is  freed 
from  carbon  dioxide  by  boiling  under  reduced  pressure  ;  in  this  manner 
there  is  no  fear  of  loss  of  boric  acid  by  volatilisation. 

The  liquid  is  filtered,  and  rendered  decidedly  alkaline  to  phenol- 
phthalein,  when  1  gram  of  mannitol  is  added.  The  solution  is  now 
titrated  for  boric  acid  with  standard  sodium  hydroxide  until  pink, 
when  another  gram  of  mannitol  is  added,  and  the  titration  continued 
if  necessary.  The  sodium  hydroxide  must  be  titrated  accurately  as  to 
its  true  hydroxide  content ;  in  that  case,  it  matters  not  if  a  little 
carbonate  should  be  present,  as  this  is  neutralised  by  the  calcium 
chloride  present. 

Distillation  Method  [Chapin], — This  method  is  briefly  as  follows  : 
0-5  gram  of  the  borosilicate  is  fused  with  3  grams  of  potass- 
ium sodium  carbonate.  The  mass  is  decomposed  by  12  c.c.  of 
dilute  hydrochloric  acid  (1  :  1),  and  the  solution  put  into  a  distilling 
flask  together  with  12  grams  of  dry  calcium  chloride.  The  flask  is 
connected  with  a  generating  flask  in  which  methyl  alcohol  is  being 
boiled,  and  when  25  c.c.  of  this  have  collected,  heat  is  applied  and  the 
vapours  (methyl  alcohol  and  methyl  borate)  are  passed  through  a  short 
condenser  and  collected  in  an  Erlenmayer  flask  to  which  a  water  trap 
is  attached.  When  100  c.c.  of  distillate  have  collected,  another  100  c.c. 
are  collected  in  a  second  receiver. 

The  methyl  alcohol  is  distilled  off  after  addition  of  an  amount  of 
sodium  hydroxide  sufficient  to  retain  all  the  boric  acid.  The  resulting 
solution  is  then  titrated  for  boric  acid  as  usual,  using  either  glycerol 
or  mannitol  as  a  medium.  L.  de  K. 

Combustion  Analysis.  James  Walker  and  Thomas  Blackadder 
(Proc.  Roy.  Soc.  Edin,  1908,  28,  708— 712).— The  dimensions  of  the 
tube  used  for  copper  oxide  combustions  have  been  reduced  so  as  to  secure 
the  advantages  of  the  Dennstedt  furnace,  and  to  make  this  method  of 
analysis  more  suitable  for  students  working  at  an  ordinary  laboratory 
bench.  A  furnace  of  the  Dennstedt  pattern,  but  only  60  cm.  in  length, 
and  a  Jena  glass  combustion  tube,  66  cm.  long  and  not  more  than  8  mm. 
internal  diameter,  are  employed.  The  tube  is  charged  with  coarsely- 
powdered  copper  oxide,  and  the  substance  to  be  analysed,  also  mixed 
with  copper  oxide,  is  burnt  in  a  moderately  rapid  current  of  oxygen  at 
a  dull  red  heat.  Details  are  given  for  carrying  out  combustions  of 
compounds  containing  nitrogen,  and  also  volatile  substances,  such  as 
benzene,  the  results  obtained  in  each  case  being  very  good.  A 
combustion  tube  of  the  same  dimensions  may  also  be  used  for 
estimating  nitrogen  by  the  direct  method  with  equally  satisfactory 
results.  J.  V.  E. 

The  Use  of  Sodium  Peroxide  for  the  Quantitative  Analysis 
of  Organic  Compounds.  III.  Hans  Prixgsheim  {Ber.,  1908,  41, 
4267—4271.  Compare  Abstr.,  1904,  ii,  447;  1905,  ii,  609).— A 
modification  of  the  older  method  is  described. 

Substances  containing  75'\,  or  more  of  C  +  H  +  S  require  eighteen 
times  their  weight  of  peroxide,  and  those   with  50 — 75%  C  +  H  +  S, 
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sixteen  times.  Substances  containing  25 — 50%  C  +  H  +  S  are  mixed 
with  half  their  weight  of  acompound  rich  in  Cand  H(for  example,  sugar); 
those  with  less  than  25%  C  +  H  +  S,  with  their  own  weight  of  the 
compound  rich  in  C  and  H.  The  first  of  these  mixtures  is  used  with 
sixteen  times  its  weight  of  peroxide,  and  the  second  with  eighteen 
times  its  weight. 

The  admixing  is  carried  out  in  an  iron  crucible  by  means  of  an  iron 
nail.  The  lid  is  placed  on  the  crucible,  which  is  introduced  into  a  dish 
containing  cold  water.  The  iron  nail  is  raised  to  a  red  heat,  and 
introduced  through  the  hole  in  the  lid  of  tho  crucible.  If  the  mixture 
is  in  the  right  proportions,  the  whole  mass  becomes  molten  and,  after 
cooling  for  a  few  minutes,  is  dissolved  in  cold  water,  and  sulphur, 
halogens,  arsenic  or  phosphorus  estimated  as  already  described. 

Excellent  results  can  be  obtained.  J.  J.  S. 

Estimation  of  Potassium  as  Phosphomolybdate.  A.  Schlicht 
(Chem.  Zeit.,  1908,  32,  1125—1126,  1138—1140.  Compare  Abstr., 
1907,  ii,  130). — About  01  gram  of  potassium  sulphate,  free  from 
ammonium  salts,  is  mixed  with  10  c.c.  of  the  author's  reagent  and 
evaporated  to  dryness.  The  residue  is  taken  up  with  10  c.c.  of  hot 
5%  solution  of  magnesium  sulphate,  and  when  cold  the  precipitate  is 
collected  on  a  weighed  asbestos  filter  and  washed  first  with  10  c.c.  and 
then  with  5  c.c.  of  5%  magnesium  sulphate,  then  again  three  times 
with  5  c.c.  of  5%  ammonium  nitrate,  and  finally  with  alcohol  and 
ether.  0'  1  Gram  of  pure  potassium  sulphate  thus  treated  yields 
0'8071  gram  of  dry,  and  0'7860  gram  of  ignited,  residue. 

The  reagent  is  prepared  as  follows  :  100  grams  of  molybdic  acid 
are  dissolved  in  water  with  addition  of  250  grams  of  crystallised 
sodium  carbonate,  the  whole  is  evaporated  to  dryness,  and  the  residue 
heated  for  two  hours  at  150°.  It  is  then  dissolved  in  water  up  to 
500  c.c.  Meanwhile,  6  grams  of  magnesium  pyrophosphate  are 
dissolved  in  boiling  nitrohydrochloric  acid,  and  then  evaporated 
repeatedly  with  nitric  acid  to  expel  the  chlorine.  The  residue  is 
dissolved  in  a  little  water  and  nitric  acid,  D  l-36,  and  diluted  to 
500  c.c.  with  acid  of  the  same  strength.  To  this  is  then  added 
gradually  and  with  stirring  the  molybdate  solution,  also  another 
500  c.c.  of  water,  and,  after  standingi  for  two  hours,  the  liquid  is 
filtered.  L.  de  K. 

Volumetric  Estimation  of  Potassium  in  Animal  Fluids. 
W.  A.  Deushbl  (Amer.  J.  Sc%.,  1908,  [iv],  26,  655— 562 *).— The 
process  has  been  described  previously  (Abstr.,  1908,  ii,  66).  The 
only  modification  is  that  tho  "  cobalt-yellow "  is  washed  with  weak 
brine  (1:1)  instead  of  with  water  ;  this  permits  the  use  of  a  coarser 
asbestos  felt  without  danger  of  loss.  It  is  then  titrated  with  -V  10 
permanganate  as  usual. 

Potassium  in  Urine. — Ten  to  fifty  c.c.  of  tho  sample  are  evaporated 
to  dryness  in  a  .small  platinum  dish,  and  the  rosiiluo  is  heated  with 
5 — 10  o.o.  <>f  a  mixture  of  nitric  and  sulphuric  acids  (9:1);  when 
the   first   violent   action   is  over,  the  acid   is   expelled  and    the   residue 

■    Mid  .   I '•'"■'.  til,   18}    -148. 
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ignited.  The  residue  is  then  dissolved  in  a  littie  water  and  a  few 
drops  of  acetic  acid,  and,  without  previous  filtration,  the  liquid  is 
treated  with  the  sodium  cobalt  nitrite  reagent  as  directed. 

Potassium  in  Circulatory  Fluids. — In  this  case  the  mass  (blood, 
serum,  lymph)  is  oxidised  with  nitric  acid  alone,  and  the  residue  is 
heated,  but  not  strongly  enough  to  cause  an  explosive  decomposition. 
The  mass  is  then  heated  with  sulphuric  acid  and  finally  ignited.  In 
the  case  of  defibrinated  blood,  this  may  be  treated  with  about  2  c.c.  of 
bromine,  and,  after  an  hour,  it  is  evaporated  to  dryness  and  charred. 
The  mass  is  then  extracted  with  hot  water,  and  the  solution  evaporated 
to  dryness  after  adding  a  little  sulphuric  acid. 

Potassium  in  Milk. — The   milk   is   evaporated  to  dryness,  and  the 

residue  treated  with  nitric  acid.     The  whole  is  evaporated  to  dryness, 

and  ignited  to  burn  off   most  of  the  organic  matter.     The  residue  is 

■     i 
then  moistened  with  sulphuric  acid,  and  once  more  ignited. 

L.  DE  K. 

The  Determination  of  Calcium  Carbonate  in  Soils  by  the 
Methods  of  Bernard  and  of  Treitz,  and  its  Significance  in  the 
Selection  of  Soils  [for  Vineyards].  Karl  Votruba  (Chem.  Zentr., 
1908,  ii,  1065  ;  from  Allgem.  Wein-Zeit.,  iy08,  No.  30).— Bernard's 
method  consists  in  gently  powdering  the  soil,  passing  it  through 
a  03  mm.  sieve,  and  determining  the  carbon  dioxide  evolved  in  a 
calcimeter  from  the  fine  soil.  In  Treitz's  method,  the  soil  is  stirred 
with  water,  allowed  to  settle  for  half  a  minute,  decanted  and 
allowed  to  settle  for  half  an  hour,  and  the  carbon  dioxide  given 
off  from  the  deposit  on  treatment  with  acid  determined.  The  two 
methods  did  not  give  concordant  results  in  the  author's  tests,  but, 
in  general,  it  appears  that  the  amount  of  carbonate  in  the  tine  soil 
is  more  important  than  that  present  in  coarse  lumps.  Other  properties 
of  the  soil,  however,  have  to  be  taken  into  account  in  selecting  soils 
for  vineyards.  E.  J.  R. 

Detection  of  Poisonous  Metals.  George  D.  Lander  and 
H.  W.  Winter  (Analyst,  1908,  33,  450— 152).— The  following 
methods  are  suggested  for  a  rapid  and  simple  qualitative  search  for 
poisonous  metals  in  organic  substances,  such  as  viscera,  etc.  A  Reinsch 
test  is  first  made  for  arsenic,  antimony,  bismuth,  and  mercury ;  if  a 
deposit  is  obtained  on  the  copper  foil,  numerous  methods  are  avail- 
able for  its  further  examination.  A  portion  of  about  50  grams  of  the 
sample  is  then  treated  with  50%  nitric  acid  (in  quantity  sufficient  to 
cover  the  substance),  from  5  to  10  c.c.  of  concentrated  sulphuric  acid 
being  also  added.  The  mixture  is  heated  until  dense  brown  fumes  are 
evolved,  diluted,  and  filtered.  The  filtrate  is  rendered  strongly  alka- 
line with  ammonia,  a  slight  excess  of  ammonium  sulphide  is  added, 
and  the  precipitated  phosphates,  chromium  hydroxide,  and  iron,  lead, 
mercury,  copper,  bismuth,  and  zinc  sulphides  are  collected  on  a  filter 
and  washed.  The  metals  are  thus  obtained  practically  free  from 
organic  matter,  and  may  then  be  separated  and  identified  by  known 
methods.  W.  P.  S. 
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Microcheruical  Analysis.  IV.  Mercury,  Bismuth,  Lead, 
Copper,  Cadmium.  Nicholas  Schoorl  (Zeitsch.  anal.  Ghent.,  1908, 
47,  729 — 754). — The  sulphides  of  the  metals  are  treated  with  nitric 
acid,  and  the  insoluble  mercuric  sulphide  is  separated  ;  a  drop  of  the 
nitric  acid  solution  is  then  heated  on  an  object  glass  with  a  drop  of 
sulphuric  acid.  If,  on  diluting  with  water,  a  white,  insoluble  residue 
remains,  it  is  probably  lead  sulphate,  and  its  presence  is  confirmed  by 
other  reactions.  The  sulphates  of  bismuth,  copper,  and  cadmium  are 
treated  with  water,  and,  if  basic  bismuth  sulphate  remains  insoluble, 
it  is  identified  by  the  appearance  of  the  microscopic  crystals  when  it 
is  converted  into  potassium  bismuth  sulphate.  The  solution  containing 
the  copper  and  cadmium  is  next  evaporated,  the  residue  is  heated  to 
dull  redness,  and  treated  with  water  ;  cadmium  sulphate  dissolves, 
whilst  copper  oxide  remains  undissolved.  Cadmium  may  be  identified 
by  the  shape  of  the  crystals  when  it  is  converted  into  either  cadmium 
oxalate  or  cadmium  tetrarubidium  chloride.  Copper  may  be  identified 
by  the  reaction  described  by  Meerburg  and  Filippo  (Abstr.,  1906, 
ii,  52).  W.  P.  S. 

Volumetric  Estimation  of  Lead  in  Ores.  Joseph  A.  Muller 
{Bull.  Soc.  chim.,  1908,  [iv],  3,  1131  — 1133). — The  author  has  examined 
the  Schwatz  volumetric  process,  both  in  the  case  of  lead  nitrate  solu- 
tions of  known  strength,  and  of  a  mixture  of  known  composition,  in- 
cluding the  usual  constituents  of  a  lead  ore,  and  finds  that  it  gives  low 
results.  These  are  due  (1)  to  the  adhesion  of  some  lead  sulphate  (even 
in  presence  of  excess  of  sodium  acetate)  to  the  lead  chromate  when 
this  is  precipitated  by  the  standard  dichromate  used,  and  (2)  in  the 
case  of  the  mineral  mixture  to  the  difficulty  of  extracting  the  whole 
of  the  lead,  especially  wheu  the  mixture  contains  ferric  oxide,  as  this 
is  liable  to  form  with  lead  oxide,  lead  ferrate,  which  is  attacked  with 
difficulty  by  sodium  hydroxide  solution.  Weighing  the  precipitated 
lead  chromate  gives  better  results,  but  it  is  preferable  to  weigh  as 
the  sulphide  as  recommended  previously  (Abstr.,  1905,  ii,  118,  119). 

T.  A.  II. 

Decinormal  Solution  of  Potassium  Permanganate.  Bernard 
Collitt  (J 'harm.  J.,  1908,  27,  724). — Experiments  showing  that  a 
standard  solution  of  potassium  permanganate  Buffers  no  loss  in  strongth 
for  at  least  twelve  mouths  if  kept  in  the  dark,  even  although  the  bottle 
may  have  to  bo  frecpaently  opened.  L.  Dl  EL 

Estimation  of  Chromic  Acid.     JoUPta   A.   MuLLKB  {Bull.  Soo. 

chim.,  1908,  [iv],  3,  1133 — 1135). — The  author  has  examined  tin' 
volumetric  methods  described  liy  Carnot  (Abstr.,  1889,311)  and  by 
Zulkowki.  He  finds  that  the  former,  which  depends  on  the  use  of  a 
lard  solution  of  hydrogen  peroxide,  gives  results  which  vary  with 
the  dilution  of   the  solution   titrated.      Zulkowki's    process,  depending 

on  the  liberation  from  potassium  iodide  of  iodine  and  titration  of  the 
latter  with  sodium  thio  ulphate,  gives  trustworthy  results  if  no  other 
oxidising  tgenl  is  present .    in  the  latter  oa<  s,  I  it  ration  with  a  standard 

olution  of  a  lead  salt  can  generally  be  resorted  to,  but,  as  shown  iu  a 
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previous  paper  (see  preceding  page),  it  is  safer  to  weigh  the  precipitated 
lead  chromate.  T.  A.  H. 

Electrolytic  Estimation  of  Nickel.  August  Schujuann  (Zeitsch. 
angew.  Cheat.,  1908,  21,  2579 — 2583). — A  criticism  of  the  methods 
proposed  from  time  to  time.  Fresenius-Bergmann's  ammonia  method 
is  free  from  sources  of  error,  and,  contrary  to  general  belief,  it  is  not 
interfered  with  by  the  presence  of  nitrates  or  chlorides.  Brand's 
ammonium  carbonate  method  also  gives  excellent  results,  but  the 
author  has  not  as  yet  tried  this  in  the  presence  of  nitrates  and 
chlorides.  Addition  of  sodium  pyrophosphate  is  unnecessary. 
Classen's  oxalic  acid  method  cannot  be  recommended,  as  the  nickel 
deposit  is  contaminated  with  carbon. 

The  electrolysis  succeeds  best  by  the  use  of  a  platinum-gauze 
cathode,  a  platinum  spiral  as  anode,  and  a  weak  current.  A  sufficiency 
of  ammonium  sulphate  should  be  present.  L.  de  K. 

Volumetric  Estimation  of  Nickel  with  Potassium  Cyanide. 
Hermann  Grossmann  (Chem.  Zeit.,  1908,  32,  1223). — The  author  has 
applied  this  process  to  mixtures  of  nickel  and  cobalt.  To  the  solution 
is  added  some  sucrose  to  prevent  precipitation  of  cobalt,  and  the 
nickel  is  then  precipitated  by  means  of  dicyanodiamidine  sulphate, 
ammonia,  and  aqueous  potassium  hydroxide.  The  precipitate  is 
collected  on  a  filter,  and  re-dissolved^,  in  warm  dilute  hydrochloric  acid. 
When  cold,  a  slight  excess  of  ammoi.ia  is  added,  and  the  nickel  is 
titrated  with  potassium  cyanide  as  usual. 

Further  experiments,  includiug  the  estimation  of  nickel  in  the 
presence  of  zinc,  are  in  progress.  L.  de  K. 

Separation  of  Tin,  Arsenic,  and  Antimony ;  Analysis  of 
Bronzes.  Dinam  (Chem.  Zentr.,  1908,  ii,  1207 — 1208  ;  from  Man.  Sci., 
1908,  [iv],  11,  600 — 602). — Three  grams  of  the  bronze  are  heated  with 
30  c.c.  of  nitric  acid,  D  1'4  ;  the  filtrate  contains  zinc,  lead,  and  the 
greater  portion  of  the  copper ;  the  precipitate  contains  arsenic,  anti- 
mony, tin,  and  a  little  copper  and  lead.  It  is  dissolved  in  a  boiling 
solution  of  10  grams  of  oxalic  acid  and  5  grains  of  ammonium  oxalate, 
and,  after  adding  a  little  hydrochloric  acid,  a  current  of  hydrogen 
sulphide  is  passed  through  the  hot  liquid  for  two  hours.  The  tin 
remains  in  solution,  and  may  be  deposited  electrolytically,  whilst  the 
arsenic,  antimony,  copper,  and  lead  are  precipitated  as  sulphides. 
On  treating  with  boiling  aqueous  potassium  hydroxide,  the  copper  and 
lead  are  left  undissolved  ;  these  are  then  dissolved  in  nitric  acid,  and 
the  solution  added  to  the  main  acid  liquid.  The  alkaliue  solution  is 
heated  with  excess  of  hydrochloric  acid,  the  filtrate  is  oxidised  with 
potassium  chlorate,  and,  after  expelling  the  excess  of  chlorine,  the 
antimony  is  estimated  iodometrically  with  potassium  iodide  and 
sodium  thiosulphate.  The  precipitated  arsenious  sulphide  is  dissolved 
in  potassium  hydroxide,  and  also  estimated  iodometrically  in  the  same 
manner  as  the  antimony.  The  acid  liquid  is  concentrated  to  about 
15  c.c,  3  c.c.  of  saturated  sodium  acetate  are  added,  and  the  copper 
and  lead  are  deposited  by  electrolysis  ;  the  liquid   contains   the  zinc, 
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which  is  precipitated  by  boiling  with   sodium  carbonate,   and  finally 
weighed  as  oxide. 

It'  the  bronze  should  contain  phosphorus,  this  will  be  found  in  the 
liquid  from  which  the  tin  has  been  deposited  electrolytically,  and  it 
may  be  precipitated  as  ammonium  magnesium  phosphate  or  ammonium 
phosphomolybdate.  If  iron  should  be  present  in  the  alloy,  a  portion 
of  it  will  contaminate  the  zinc,  and  another  portion  remains  in  the 
liquid  from  the  tin  deposit,  from  which  it  may  be  precipitated  with 
ammonium  sulphide.  L.  de  K. 

Estimation  of  Antimony  and  Arsenic  in  Lead-Antimony 
Alloys.  Geo.  M.  Howard  (J.  Amer.  Ghem.  Soc,  1908,  30, 
1789 — 1790). — A  slight  modification  of  the  author's  process  (Abstr., 
1908,  ii,  429).  The  finely-divided  alloy  is  heated  with  hydrochloric 
acid  until  action  ceases,  the  flask  is  removed  from  the  hot  plate,  and 
0'5  c.c.  of  nitric  acid  is  added.  As  soon  as  the  arsenic  and  antimony 
have  dissolved,  the  liquid  is  boiled  for  some  five  minutes,  and  then 
treated  as  directed. 

If  the  antimony  does  not  exceed  01  gram,  5  grams  of  tartaric  acid 
will  be  sufficient  to  prevent  precipitation.  If  there  is  a  large  excess 
of  lead  chloride,  a  larger  amount  of  sodium  hydrogen  carbonate  should 
be  used  when  titrating  the  arsenic  ;  the  blue  colour  should  be  per- 
manent for  at  least  one  minute.  In  oxidising  the  arsenic,  10  c.c.  of  3% 
hydrogen  peroxide  generally  suffices,  and  the  solution  must  be  distinctly 
alkaline  ;  if  this  is  not  so,  as  shown  by  separation  of  sulphur,  a  little 
more  sodium  hydroxide  should  be  added.  L.  de  K. 

Identification  of  Dihydric  Phenols.  A  Delicate  Reaction  for 
Resorcinol.  T.  Silbeumann  and  N.  Ozorovitz  (( 'hem,  Zenlr.,  1908,  ii, 
1022;  from  Bui.  Soc.  Sci.  Bucuresci,  1908,  17,  41— 42).— With 
formaldehyde  in  acid  solution,  the  dihydric  phenols  give  characteristic, 
resinous,  insoluble  condensation  products.  When  resorcinol  is  heated 
with  formaldehyde  in  presence  of  hydrogen  chloride  or  sulphuric  acid, 
a  very  voluminous,  flocculeiit  precipitate  is  slowly  formed.  The  colour 
of  this  substance  is  very  pale  red,  but  when  it  is  added  to  con- 
centrated sulphuric  acid,  or  heated  with  concentrated  hydrogen 
chloride  solution,  it  changes  to  a  brilliant  carmine-red,  and,  on  the 
addition  of  water,  or  when  neutralised,  this  colour  changes  to  pale 
orange.  Tim  carmine-red  or  orange-coloured  substance,  in  the 
pre  eoce  of  lice  alkali,  changes  to   I'.ordeaux-rod. 

An  acid  solution  of  resorcinol  (1  :  KlO.tiOO)  gives  a  white  turbidity 
with  formaldehyde,  which  becomes  rose  pink  on  addition  of  hydrogen 
chloride,  and  yields  a  red  solution  On  I  he  addition  of  excess  of  sodium 
hydroxide. 

Catechol  with  formaldehyde  in  acid  solution  gives  a  very  pale  yellow, 
Bocculent  precipitate,  which  changes  when  boiled  with  concentrated 
hydrogen  chloride  solution  to  a  violet-brown  ;  dilution  with  water,  or 
neutralisation  of  the  acid,  changes  it  to  a  flesh-pink  colour ;  excess 

nl   :i  II  all  produces  a  greenish  brnu  n  colour, 

Quinol    requires    re  aeid    For   condensation    with    formaldehyde 
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to  take  place  ;  a  very  pale  violet,  flocculent  precipitate  is  obtained, 
which  changes  to  pale  brown  when  boiled  with  strong  hydrogen 
chloride  solution,  diluted  with  water,  or  when  neutralised,  and  to 
olive-green  in  presence  of  excess  of  alkali.  J.  V.  E. 

The  Sodium  Nitroprusside  Reaction  for  Acetone.  A.  0.  H. 
Rothera  (J.  Physiol,  1908,  37,  491— 494).— The  following  modifica- 
tion of  the  test  is  recommended,  creatinine  not  reacting  in  the  manner 
described.  Five  to  ten  c.c.  of  a  solution  of  acetone  in  water  or  urine 
are  taken,  and  a  solid  ammonium  salt  (chloride,  bromide,  acetate,  or 
carbonate)  added  ;  then  2  or  3  drops  of  a  freshly-made  5%  solution  of 
sodium  nitroprusside,  and  1 — 2  c.c.  of  strong  ammonia.  A  character- 
istic permanganate  colour  is  produced.  W.  D.  H. 

Detection  and  Estimation  of  Formaldehyde  in  Wine  Stored 
in  Barrels  which  have  been  Disinfected  with  Formaldehyde. 
Friedrich  Schaffer  (Zeitsch.  Nahr.  Genussm.,  1908,  16,  674 — 676).— 
Barrels  which  have  been  treated  with  formaldehyde  and  subsequently 
steamed  may  still  contain  sufficient  of  the  aldehyde  to  contaminate 
wine  which  is  stored  in  them.  The  author  has  detected  traces  of 
formaldehyde  in  such  wines  by  means  of  the  test  described  by  Arnold 
and  Mentzel  (Abstr.,  1902,  ii,  480).  Before  being  tested,  the  wme 
should  be  distilled  with  phosphoric  acid,  and  the  distillate  rendered 
alkaline  with  sodium  hydroxide  in  order  to  decompose  the  aldehyde- 
sulphurous  acid  compound  which  distils  over  ;  after  the  lapse  of  fifteen 
minutes,  the  mixture  is  acidified  with  sulphuric  acid  and  the  test  is 
applied.  For  the  estimation  of  formaldehyde  in  wine,  the  latter  is 
distilled  with  phosphoric  acid  until  the  volume  of  the  distillate  is 
about  three-fourths  of  that  of  the  quantity  of  wine  taken.  The 
distillate  is  rendered  alkaline  with  sodium  hydroxide,  and,  after 
fifteen  minutes,  is  exactly  neutralised  with  sulphuric  acid,  using 
rosolic  acid  as  indicator.  The  neutral  solution  is  then  shaken  with  a 
slight  excess  of  2IT/1  ammonia  (about  2  c.c.  are  usually  sufficient),  and  at 
the  end  of  three  hours  the  excess  of  ammonia  is  titrated  with  A/10 
sulphuric  acid.  The  estimation  depends  on  the  combination  of  the 
ammonia  with  the  aldehyde  according  to  the  equation  : 
6CH,0  +  4NH3  =  C6H12N4  +  6H„0. 

W.  P.  s. 

Colorimetric  Method  for  the  Estimation  of  Formaldehyde  in 
Milk.  Edward  W.  T.  Jones  (flhem.  News,  1908,  98,  247).— The  method 
depends  on  the  coloration  produced  when  a  mixture  of  milk,  formalde- 
hyde, and  hydrochloric  acid  containing  a  small  quantity  of  ferric  chloride 
is  heated.  The  reagent  is  prepared  by  dissolving  0-25  gram  of  pure 
iron  wire  in  hydrochloric  acid,  oxidising  the  ferrous  salt  with  nitric  acid, 
and  precipitating  the  iron  as  ferric  hydroxide  by  the  addition  of  am- 
monia ;  the  precipitate  is  collected  on  a  filter,  washed,  and  then  dis- 
solved in  500  c.c.  of  concentrated  hydrochloric  acid.  Ten  c.c.  of  the  sample 
of  milk  containing  formaldehyde  and  10  c.c.  of  the  reagent  are  heated 
together  for  twenty-five  minutes  at  a  temperature  of  about  80°  ;  30  c.c. 
of  water  is  next  added,  and,  when  cold,  the  mixture  is  passed  through 
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a  filter,  the  precipitate  washed  with  a  little  water,  and  the  filtrate 
is  diluted  to  a  volume  of  100  c.c.  The  blue  colour  of  the  filtrate  is 
then  compared  with  the  colorations  obtained  by  similarly  treating 
quantities  of  pure  milk  to  which  have  been  added  known  amounts  of 
formaldehyde.  W.  P.  S. 

Characteristic  Reaction  of  Uric  Acid.  Dome.mico  Ganassini 
(Boll.  chim.  farm.,  1908,  47,  715 — 726). — -The  author  gives  the  follow- 
ing test  for  the  presence  of  uric  acid  or  a  urate,  which  is  not  disturbed 
by  the  presence  of  proteins,  and  is  not  given  by  xanthine,  hypoxantbine, 
caffeine,  theobromine,  theophylline,  heteroxanthine,  paraxanthine, 
1  :  7 -dimethylhypoxanthine,  3-methylxanthine,  carbamide,  alloxan, 
alloxantin,  allantoin,  creatine,  creatinine,  glycine,  tyrosine,  leucine, 
hippuric  acid,  nuclein,  nucleic  acid,  or  the  bile  acids. 

To  a  small  quantity  of  uric  acid  or  a  urate  dissolved  or  suspended 
in  water,  10%  sodium  hydroxide  solution  is  added  until  the  whole  is 
dissolved,  giving  a  distinctly  alkaline  solution.  Subsequent  saturation 
of  the  liquid  with  potassium  persulphate,  and  gradual  addition  of  10% 
aqueous  zinc  sulphate  until  the  precipitate  formed  no  longer  redissolves, 
causes  the  precipitate  to  assume  a  bluish-green  colour.  The  reaction 
is  shown  distinctly  by  10 — 20 c.c.  of  a  0'01%  solution  of  uric  acid,  and 
is  still  more  sensitive  if  carried  out  directly  on  solid  uric  acid  or  a 
solid  urate,  or  the  precipitated  double  urate  of  silver  and  magnesium. 

The  reaction  may  be  applied  to  the  detection  of  uric  acid  in  urine  in 
the  following  manner:  Three  c.c.  of  10%  sodium  hydroxide  solution 
are  added  to  10%  of  urine  and  the  liquid  filtered,  5  c.c.  of  the  filtrate 
being  treated  with  2  c.c.  of  10%  aqueous  zinc  sulphate.  The  gelatinous 
white  precipitate  formed,  when  mixed  on  the  filter  with  a  little 
potassium  persulphate,  will  assume  a  bluish-green  colour  if  uric  acid 
is  present. 

In  blood,  traces  of  uric  acid  may  be  detected  as  follows  :  A  few  c.c. 
of  blood-serum  are  well  mixed  with  one-half  the  volume  of  freshly- 
prepared  Salkowski-Ludwig  reagent,  and  left  for  about  twelve  hours 
in  the  dark.  The  faint  white  or  grey  precipitate  is  collected  and 
washed  five  or  six  times  with  water  on  a  small  filter,  being  kept  as 
far  as  possible  away  from  the  light.  A  little  powdered  potassium 
ilphate  and  2  or  3  drops  of  10%  sodium  hydroxide  solution  are 
then  applied  to  the  precipitate,  in  which  a  bluish-green  colour  indicates 
the  presence  of  uric  acid. 

By  this  means  the  author  has  detected,  although  not  in  all  oa 
of  uric  acid  in  the  blood  of  the  ox  and  horse.     The  blood-serum 
of  birds  is  also  found  to  contain  uric  acid,  which  is  further  met  with 
in  samples  of  blood  from  healthy  and  diseased  human  beings. 

T.  II.  P. 

Iodometric  Estimation  of  Uric  Acid  (in  Urine  |.  Frbnand 
Kkpiton  ifihtm.  Zmtr.,  1908,  ii,  1129;  from  Rtv.  gen.  Chim.  pun 
<!/'/■!..  1908,  11,280  —286). — Twenty  c.c.  of  urine  are  mixed  with  6  o.c.  of 

■  ii  i.l      "I    ,C    of    OOpper    tartrate    solution,  which    lias   been 

bleached  by  means  of  a  saturated    olution  of  ammonium  sulphite,  are 
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added.  The  copper  solution  should  be  standardised  iodometrically. 
After  the  cuprous  urate  has  settled,  the  liquid  is  made  up  to  100  c.c, 
and  an  aliquot  portion  of  the  nitrate  is  taken  to  ascertain  the  amount 
of  copper  left  in  solution.  In  order  to  obtain  it  in  the  higher  degree 
of  oxidation,  4  c.c.  of  sulphuric  acid  are  added,  and  the  liquid  is  boiled 
to  expel  the  sulphur  dioxide.  When  cold,  sodium  carbonate  is  added 
until  a  precipitate  forms,  which  is  then  redissolved  by  means  of  acetic 
acid.  Potassium  iodide  is  now  added,  and  the  iodine  liberated  titrated 
with  standard  thiosulphate.  The  difference  in  the  titrations  represents 
the  uric  acid.  L-  de  K. 


Detection  of  Salicylic  Acid  in  Wine,  Milk,  Butter,  and 
Preserved  Tomatoes.  Umberto  Saporetti  {Boll.  chim.  farm., 
1908,  47,  751 — 755). — -The  following  modified  methods,  based  on  the 
coloration  given  by  dilute  ferric  chloride  solution  with  salicylic  acid, 
are  more  rapid  and  convenient  than  those  usually  employed,  and  are 
capable  of  detecting  salicylic  acid  in  the  dilution  1  :  80,000. 

Wine. — Ten  c.c.  of  the  wine  are  shaken  in  a  test-tube  with  a  mixture 
of  3  c.c.  of  ether  and  1  c.c.  of  light  petroleum  previously  acidified  with 
10%  hydrochloric  acid.  The  ethereal  solution,  after  separation,  is 
allowed  to  flow  down  the  side  of  another  tube  containing  a  very  dilute 
ferric  chloride  solution,  as  also  is  a  further  quantity  of  the  solvent 
after  shaking  with  the  wine.  On  evaporating  the  ether  and  light 
petroleum  by  gentle  heating,  the  lower  liquid  gradually  assumes  the 
characteristic  violet  colour.  As  certain  substances  in  pure  wines  may 
give  a  somewhat  similar  coloration,  the  presence  of  salicylic  acid  may 
be  confirmed  by  adding  a  little  of  the  coloured  ferric  chloride  solution 
drop  by  drop  to  water,  which  then  turns  violet. 

Milk. — Ten  c.c.  of  the  milk  are  heated  to  60 — 70°  with  3 — 4  drops  of 
acetic  acid,  and  the  clear  liquid,  removed  by  a  pipette,  is  run  to  the 
bottom  of  a  beaker  containing  dilute  ferric  chloride  solution ;  the 
appearance  of  a  violet  ring  at  the  surface  of  contact  of  the  two 
liquids  indicates  the  presence  of  salicylic  acid. 

Butter. — Five  to  ten  grams  of  the  butter  are  melted  in  a  porcelain 
capsule  and  poured  into  a  test-tube,  the  capsule  being  then  rinsed  outwit  h 
7 — 8  c.c.  of  aqueous  alcohol  (1  part  95%  alcohol  to  4  parts  of  water), 
which  is  added  to  the  test-tube.  After  being  rendered  faintly  acid 
with  10%  sulphuric  acid,  the  butter  is  shaken  repeatedly,  warmed 
slightly,  and  then  allowed  to  set,  but  not  solidify.  The  supernatant 
liquid  is  then  removed  in  a  pipette,  and  run  to  the  bottom  of  a  beaker 
containing  dilute  ferric  chloride  solution.  If  salicylic  acid  is  present, 
a  violet  ring  appears  where  the  two  liquids  meet. 

Preserved  I'omatoes. — To  10  grams  of  the  material,  placed  in  a  porce- 
lain capsule,  are  added  a  few  drops  of  10%  sulphuric  acid  and  about 
5  c.c.  of  ether,  the  whole  being  well  mixed.  The  ethereal  liquid  is 
then  poured  into  dilute  ferric  chloride  solution,  and  the  operation 
repeated  with  a  few  c.c.  of  light  petroleum,  which  is  also  subsequently 
added  to  the  ferric  chloride  solution.  On  gradually  heating  the  latter, 
if  salicylic  acid  is  present,  the  lower  liquid  slowly  assumes  the 
characteristic  violet  colour.  T.  H.  P. 
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Bang's  Method  of  Sugar  Estimation  and  its  Application  in 
the  Analysis  of  Urine.  A.  C.  Andersen  (Biochem.  Zeilsch.,  1908, 
15,  76 — 94). — The  experiments  indicate  that  Bang's  method  (Abstr., 

1907,  ii,  136)  is  applicable  to  sugar  estimations  in  urine.  The  error 
due  to  the  reducing  substance  normally  present  in  urine  is  small,  and 
this  even  can  be  almost  entirely  eliminated  by  treatment  of  the  urine 
with  lead  acetate  or  mercuric  nitrate.  Bug's  method  can  also  be 
applied  to  the  estimation  of  sugar  in  molasses  if  the  solutions 
are  first  clarified  by  the  mercuric  nitrate  method.  S.  B.  S. 

Estimation  of  Reducing  Sugars.  Percy  H.  Walker  {Bull. 
Assoc,  chim.  sucr.  dist.,  1908,  26,  341 — 342). — Besults  of  experiments 
are  given  showing  that  slightly  higher  figures  are  obtained  when  the 
precipitated  cuprous  oxide  is  weighed  as  such  than  when  it  is  estimated 
electrolytically,  or  converted  into  cupric  oxide  before  weighing  (Abstr., 

1908,  ii,  902).  The  disadvantage  of  weighing  the  copper  as  cupric 
oxide  is  that  the  tables  published  by  the  author  (Abstr.,  1907,  ii,  585) 
cannot  be  used.  W.  P.  S 

Estimation  of  Dextrose  in  Urine  with  the  Weidenhaff's 
Fermentation  Saccharometer.  Georg  Gregor  (Cham.  Zentr., 
1908,  ii,  987—988  ;  from  Zeitsch.  ally.  Oesterr.  Apoih.  Ver.,  46, 
419 — 420). — The  author,  who  has  successfully  employed  this  apparatus 
of  precision,  recommends  that  the  weight  of  the  mercury  should  always 
be  taken  before  each  experiment,  as  small  globules  are  easily  lost 
when  washing  the  apparatus.  L.  de  K. 

Analysis  of  Camphorated  Oil  for  Camphor  Substitutes. 
Frederic  \V.  Richardson  and  W.  Walton  (Analyst,  1908,  33, 
463 — 466). — The  following  process  is  proposed  for  the  analysis 
of  camphorated  oil  in  order  to  detect  and  estimate  synthetic  camphor, 
oil  of  turpentine,  and  essential  oil  of  camphor,  any  or  all  of  which 
may  be  present  in  addition  to  natural  camphor.  Teu  c.c.  of  the 
camphorated  oil  are  placed  in  a  small  retort,  and  heated  to  a  tempera- 
ture of  200°  by  means  of  an  oil-bath  ;  a  current  of  dry  carbon 
dioxide  is  passed  through  the  retort  during  the  heating,  and  tho  neck 
of  the  retort  is  connected  with  a  weighed,  two-necked  Woulff's 
bottle.  A  weighed,  small  spiral  glass  condenser  is  fitted  in  the  second 
hole  of  this  bottle.  The  volatile  substance's  collecting  in  tho  neck  of 
tho  retort,  the  Woulff's  bottle,  and  condenser  are  weighed  (tho  neck 
of  the  retort  being  cut  off  for  this  purpose),  dissolved  in  carbon 
tetrachloride,  and  the  solutions  are  united.  This  solution  is  weighed, 
and  portions  are  used  for  tho  estimation  of  the  specific  gravity]  iodine 
Dumber,  and  polymerisation  with  sulphuric  acid.  The  last-mentioned 
process  is  carried  out  by  treating  a  weighed  portion  of  the  solution 

(about  one  half)   with  one  I  liird  of  its  volume  of  sulphuric  acid,  T>  T84, 

the  acid  being  added  slowly  and  the  mixture  cooled.  The  latter  is 
then  di  tilled  in  :  leam.  and  i  he  ea i  lion  tetrachloride  solution  separated 
from  the  di  tillate  ami  weighed;  the  change  in  specific  gravity  and 
refraotive  index  of  the  solution  enables  the  weight  of  the  total 
camphors   to   be   calculated,   whilst    the   polarimetrio   reading  in   a 
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200  mm.  tube,  multiplied  by  0-22385  and  divided  by  0-95,  gives  the 
amount  of  natural  camphor.  This  deducted  from  the  total  camphors 
leaves  the  quantity  of  synthetic  camphor.  When  the  amounts  of  the 
two  camphors  are  known,  the  iodine  number  due  to  turpentine  and 
oil  of  camphor  enables  the  percentages  of  the  last-named  substances 
to  be  calculated.  The  following  iodine  numbers  are  assumed  in  the 
calculation  :  natural  camphor,  5  ;  synthetic  camphor,  7  ;  essential  oil 
of  camphor,  ISO,  and  oil  of  turpentine,  370.  W.  P.  S. 

Gasometric  Estimation  of  Urea.  A.  Ronciiese  (J.  Pharm. 
C/iim.,  1908,  28,  444—452  ;  Bull.  Soc.  chim.,  [iv],  3,  1135—1141).— 
Ten  c.c.  of  urine  are  mixed  with  10  c.c.  of  dilute  solution  of  basic  lead 
acetate  (1U0  c.c.  officinal  solution  and  150  c.c.  of  water),  and  10  c.c.  of 
the  filtrate,  which  is  now  free  from  uric  acid,  are  treated  in  the  usual 
manner  with  sodium  hypobromite.  A  check  experiment  is  then  made 
by  means  of  5  c.c.  of  a  2%  urea  solution,  and  the  volumes  of  nitrogen 
evolved  are  compared.  If  the  urine  contains  sugar,  a  judicious 
amount  of  dextrose  should  be  added  to  the  urea  solution. 

If  ammonium  salts  are  present,  these  evolve  nitrogen,  which  would 
count  as  urea.  In  accurate  investigation?,  it  is  therefore  necessary 
to  estimate  the  amraouia  separately  and  to  calculate  the  result 
into  urea.  The  following  method  is  recommended  :  10  c.c.  of  urine 
are  diluted  to  100  c.c.  with  water  free  from  carbon  dioxide,  and  a  few 
drops  of  phenolphthalein  are  added.  A/10  sodium  hydroxide  is  slowly 
added  until  the  liquid  turns  a  pale  rose  colour.  Twenty  c.c.  of 
neutralised  formaldehyde  (1:1)  are  now  added,  and  the  solution  is 
titrated  with  A/10  sodium  hydroxide  until  the  liquid  turns  pink. 
A  correction  is  made  by  adding  0"1  c.c.  to  every  3  c.c.  of  alkali  used. 
The  sodium  hydroxide  represents  the  ammonia.  L.  de  K. 

Estimation  of  Urea  in  Urine.  Stanley  R.  Benedict  and 
Frank  Gephart  {J.  Amer.  Chem.  Soc.,  1908,  30,  1760— 1764).— The 
following  process  is  recommended  :  five  c.c.  of  urine  are  placed  in  a 
test-tube  and  mixed  with  5  c.c.  of  dilute  hydrochloric  acid  (1:4). 
The  mouth  of  the  tube  is  covered  with  a  cap  made  of  lead  foil,  and  it 
is  then  placed  in  a  small  autoclave,  which  is  heated  for  an  hour  and  a 
half  at  150 — 155°.  When  cold,  the  contents  of  the  tube  are 
transferred  to  a  800  c.c.  Kjeldahl  distilling  flask,  400  c.c.  of  water 
and  20  c.c.  of  10%  sodium  hydroxide  are  added,  and  the  ammonia 
formed  is  distilled  and  titrated  as  usual.  Allowance  should  be  made 
for  pre-existing  ammonia.  L.  de  K. 

Application  of  the  Carbamino-reaction.  V.  Hans  Liebermann 
(Zeitsch.  physiol.  Chem.,  1908,  58,  84 — 91). — Various  basic  substances 
in  solutiou  were  treated  in  the  cold  with  lime-water  and  carbon 
dioxide  alternately  in  the  presence  of  phenolphthalein,  the  gas  being 
passed  into  the  solution  until  the  indicator  was  only  faintly  coloured. 
The  filtered  liquid  was  afterwards  warmed  to  20°  with  excess  of  lime 
water  (and  in  a  few  cases  boiled),  and  the  calcium  carbonate  thus 
precipitated  was  weighed  and  the  nitrogen  in  the  filtrate  estimated. 
In  this  way,  the  ratio  N  :  CO.,  and  the  degree  of  completeness  of  the 
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carbamino-reaction  are  ascertained.  The  i-atios  found  were  as  follows  : 
for  piperazine  0"95,  piperidine  0'93,  coniine  l-56,  tetrahydroquinolino 
4-07,  tryptophan  155,  glucosamine  0'99,  taurine  0-93.  S.  B.  S. 

Estimation  of  Vegetable  Alkaloids  by  means  of  Mercuric 
Potassium  Iodide  [Mayer's  Solution].  Gunnar  Heikel  (Che.m. 
Zeit.,  1908,  32,  1149— 1151,  1162—1163,  1186—1187,  1212—1213). 
— Mayer's  reagent  (6775  grams  of  mercuric  chloride  and  25  grams  of 
potassium  iodide  per  litre)  has  been  used  for  the  estimation  of  alkaloids 
by  simply  adding  it  to  the  slightly  acid  solution  so  long  as  a  pre- 
cipitate is  formed.  The  author  has  sensibly  improved  the  method  by 
adding  a  larger  amount  of  the  reagent  than  necessary,  and  then 
titrating  the  excess  with  potassium  cyanide,  the  excess  of  which  is,  in 
turn,  titrated  with  standard  silver  nitrate  in  presence  of  ammonia ;  the 
potassium  iodide  serves  here  as  an  indicator. 

The  author  communicates  a  large  number  of  experiments,  showing 
the  amount  of  Mayer's  reagent  required  to  precipitate  O'l  gram  of  the 
more  important  pharmaceutical  alkaloids.  The  results,  which  in  some 
cases  depend  somewhat  on  concentration  and  acidity,  are  not  scienti- 
fically accurate,  but  sufficiently  near  the  truth  for  pharmaceutical 
purposes. 

When  applying  the  process  to  drugs,  these  are,  as  a  rule,  extracted 
with  chloroform  in  presence  of  ammonia.  The  solvent  is  then 
evaporated,  and  the  residue  taken  up  with  water,  acidified  with  sul- 
phuric acid,  and  the  acid  solution  is  titrated  as  directed.  In  other 
cases  they  are  simply  treated  with  acid  water.  Plants  are  extracted 
with  a  solvent  immiscible  with  water,  and  this  is  then  shaken  with 
acid  water.  For  exact  details  of  working  in  the  assay  of  the  various 
drugs  and  their  preparations,  the  original  paper  should  be  consulted. 

L.  de  K. 

Behaviour  of  Gelatin  and  Proteose  to  Bromine  Water. 
Ernst  Salkowski  (Zeksrh.  phynol.  Cham.,  1908,  57,  526—528).— 
The  addition  of  bromine  water  to  a  solution  of  gelatin  causes  the 
formation  of  a  sticky  precipitate,  which  has  been  described  as 
characteristic.  A  solution  of  proteose  (or  gelatose)  behaves,  however, 
in  the  same  way.  W.  D.  11. 

Diazo- reaction  of  Atoxyl.  1'aui.  Ehblioh  and  Alfred 
Bbbthbim  (C/iem.  Zeit..,  1908,  32,  1059).-  -The  authors  call  attention  to 
t  he  fact  t  hat  t  he  reaction  recently  de  •rilicd  by  Covelli  (Abstr.,  1908,  ii, 
l<iiiii}  had  been  de  cribed  in  the  literature  previou  l\  .  compare  Ehrlich 
and  Bertheim  (Abstr.,  1907,  i.  812);  Blumenthal  and  bleraohmann 
(Abstr.,  1908,  ii,  613),  and  Bertheim  (Abstr.,  1908,  i,  591). 

.1.  V.  EC  | 
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Reflective  Power  of  Ethyl  Alcohol.  Heinrich  Rubens  and 
Eric  Ladenburg  (Silzungsber.  K.  A  had.  Wiss.  Berlin,  1908,  1140 — 1143). 
— By  means  of  a  micro-radiometer  the  authors  have  measured  the 
reflective  power  of  ethyl  alcohol  for  ultra-red  radiation.  In  order  to 
avoid  errors  resulting  from  the  absorption  of  the  radiation  in  the 
vapour  above  the  liquid,  this  was  cooled  to  a  temperature  of  about 
-20. 

The  experimental  data  indicate  the  existence  of  selective  reflection, 
this  being  more  pronounced  than  in  similar  experiments  at  18°.  The 
maxima  on  the  curve  representing  the  reflective  power  as  a  function  of 
the  wave-length  are  all  found  to  be  displaced  towards  the  visible 
spectrum  by  a  lowering  of  the  temperature  from  18°  to  -20°. 
Whether  this  is  due  to  the  diminution  in  the  absorption  of  the  alcohol 
vapour  in  contact  with  the  liquid  has  not  been  established. 

H.  M.  D. 

Refraction  and  Dispersion  of  Krypton  and  Xenon  and  their 
Relation  to  those  of  Helium  and  Argon.  Clive  Cuthbertson 
and  M.  Cuthbertson  (Proc.  Roy.  Soc,  1908,  A,  81,  440— 448).— The 
measurements  were  made  by  a  method  previously  described  (Cuthbert- 
son and  Metcalfe,  Abstr.,  1908,  ii,  545).  The  values  of  (/*  -  lJ.lO0 
for  the  green  mercury  line  (A  =  5461)  are  for  krypton  and  neon 
respectively  428'74  and  705-49.  The  dispersion  for  krypton  is  given 
by  the  formula  /*  -  1  =  0-0004189(1  +  6-97/A2. 1011),  and  that  for  xenon  by 
/t-1  =0-0006823(1  +  10T4/A2.10n),  both  gases  being  at  normal 
temperature  and  pressure. 

When  the  refi activities  for  infinite  wave-lengths  of  helium,  neon, 
argon,  krypton,  and  xenon  are  compared,  the  numbers  are  found  to  be 
very  nearly  in  the  ratio  1  :  2  :  8  :  12  :  20. 

If  the  values  of  b  in  the  equation  p  -  1  =a(l  +  bj\-)  are  plotted 
against  the  refractivities  for  infinite  wave-lengths,  a  straight  line  can 
be  drawn  through  the  points  representing  helium,  krypton,  and  xenon  ; 
the  corresponding  point  for  argon  is  also  quite  close.  On  the  other 
hand,  mercury  does  not  fall  into  line  with  the  other  four  monatomic 
elements  in  respect  of  the  relationship  between  refractive  and  dispersive 
power.  H.  M.  D. 

Spectroscopic  Investigation  of  the  Behaviour  of  Metallic 
Salts  in  Flames  of  Different  Temperatures.  Herbert  Auerbacii 
(Zeitsch.  wiss.  Photoyraph.  Photophysik.  Photochem.,  1909,  7,  30 — 39). — 
The  apparatus  used  and  details  of  the  photographic  method  of  regis- 
tration are  described.  For  the  production  of  spectra  corresponding 
with  different  temperatures,  the  Bunsen,  ordinary  blow-pipe,  and 
oxygen  blow-pipe  flames  have  been  employed.  No  experimental 
results  are  given  in  this  part  of  the  paper.  H.  M.  D. 
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Radiation  and  Temperature  of  the  Flame  of  the  Bunsen 
Burner.  E.  Bauek  (Compt.  rend.,  1908,  147,  1397— 1400).— The 
absorption  and  emission  of  certain  rays  by  illuminating  gas  flames  has 
been  measured.  The  radiation  from  a  source  traversed  a  con- 
siderable thickness  (3 — 5  cms)  of  a  homogeneous  flame,  it  then  passed 
through  a  hole  in  a  screen,  was  reflected  three  times  from  a  polished 
surface  of  fluorspar,  and  was  then  examined  with  a  micro-radiometer. 
The  absorption,  which  is  due  to  the  vapour  of  water,  is  selective ;  a 
flame  which  absorbs  only  11%  of  the  rays  emitted  by  a  solid  substance 
giving  a  continuous  spectrum,  absorbs  28%  of  the  radiation  from 
another  gas  flame. 

From  the  emission  and  absorption  measurements  with  the  rays 
emitted  by  a  solid  substance,  and  a  knowledge  of  the  emissive  power 
of  a  black  substance  in  the  same  position  as  the  flame,  the  temperature 
of  the  flame  a  little  above  the  blue  interior  cone  has  been  calculated 
by  application  of  Kirchhoff's  law  ;  it  amounts  to  1760  ±50°.     G.  S. 

Extension  of  the  Principal  Series  of  the  Sodium  Spectrum. 
Robert  W.  Wood  (Phil.  Mag.,  1908,  [vi],  16,  945— 947*).— The 
ultra-violet  absorption  spectrum  of  sodium  vapour  consists  of  a 
Balmer  series  of  lines,  of  which  the  author  has  photographed  thirty,  this 
making  the  longest  Balmer  series  known.  In  this  series  the  Z>-lines 
appear  as  the  third  member,  whilst  the  end  is  at  X  2411.  The 
photographs  were  obtained  by  passing  the  light  from  a  cadmium  spark 
through  a  steel  tube  about  one  metre  long  containing  sodium  vapour 
at  dull-red  heat  under  nitrogen  pressure  of   15  cms.  R.  J.  C. 

Fraunhofer  Lines  of  Thallium  and  an  Error  in  Rowland's 
New  Table  of  Standard  Wave- Lengths.  Carl  Fritsch 
(Physikal.  Zeilsch.,  1908,  9,  9U0— 901). — The  author  points  out  that 
Rowland's  table  of  wave-lengths  represents  certain  thallium  lines  as 
belonging  to  thorium.  The  spectral  line  measurements  of  thallium 
made  by  different  observers  are  compared.  H.  M.  D. 

Re-determination  of  the  Wave-Lengths  of  the  Iron  Lines 
used  for  Comparison  Purposes.  A.  H.  Pfund  (Zeitsch.  wies. 
Photograph.  Photophysik.  Photocliem.,  1909,7,  1 — 16). — At  the  instance 
of  the  International  Union  for  Co-operation  in  Solar  Research,  the 
author  has  re-deterniined  the  wave-lengths  of  certain  iron  lines  by  the 
interference  method  of  Fabry  and  l'erot.  Details  are  given  of  the 
apparatus  used  and  of  the  method  of  mounting,  silvering,  and 
polishing  the  plates  of  the  interferometer.  The  measurements  are 
tabulated  and  compared  with  the  results  obtained  by  the  same  method 
by  Fabry  and  Buisson  and  by  Erersheim.  The  independent  series  of 
measurements  are  In  very  good  agreement.  I  11.  M.  1). 

Thermal  and  Chemical  Absorption  in  Banded  Spectra. 
Jobaxvm  Btahh  (/'hi/.si/oil.  Etitaeh.,  1908,  0,  889— 894).— The 
previous  speculations  of  the  author  (compare  Abstr.,  1907,  ii,  147, 
417,  L0O8,  ii,  188)  740,  911)  are  supplemented  by  a  consideration  of 
the  relationships  between   coupled   bands,  of  the   nature  of  the  double 

*  mill  Phyiikal,  ZtiUoh.,  1900,  10,  88-00. 
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and  triple  linkings  in  unsaturated  compounds,  of  the  so-called  oxide 
spectra  of  the  metals,  and  of  the  ultra-violet  absorption  of  saturated 
valency  electrons. 

In  the  second  part  of  the  paper,  application  of  the  author's  ideas  is 
made  to  photochemical  phenomena.  Primary  and  secondary  photo- 
chemical changes  are  distinguished.  Primary  changes  are  characterised 
by  the  fact  that  certain  valency  electrons  absorb  more  energy  in  the 
form  of  light  than  that  corresponding  with  the  energy  of  combination 
of  the  electrons  with  the  atomic  or  molecular  remainders.  Three 
general  relationships  which  hold  for  primary  photochemical  changes 
are  deduced  from  the  author's  hypothesis.  H.  M.  D. 

Theory  of  Absorption  in  Gases.  Leon  Bloch  {Compt.  rend., 
1908,  147,  1284 — 12S6).— According  to  Drude's  theorykof  dispersion, 
the  motion  of  the  electrons  is  affected  by  friction,  and  the  coefficient  of 
friction,  r,  is  assumed  to  be  constant  (independent  of  the  wave-length). 
The  author  shows  that,  in  the  case  of  absorption  in  gases,  r  is  a  function 
of  the  wave-length.  Employing  the  kinetic  theory  of  gases,  the 
formula  obtained  leads  to  the  conclusion  that  r  varies  aproximately 
as  the  square  root  of  the  absolute  temperature,  a  deduction  in  agree- 
ment with  recent  work  by  J.  Becquerel.  G.  S. 

Rotatory  Power  at  Low  Temperatures  and  the  Relation 
between  the  Absorption  of  Light  and  Rotatory  Polarisation 
in  Crystals  of  Cinnabar.  Jean  Becquerel  {Compt.  rend.,  1908, 
147,  1281— 1284).— Cotton  {These,  1896)  has  shown  that  there 
is  a  connexion  between  absorption  of  light  and  rotatory  power  in 
solution,  and  the  author  now  shows  by  experiments  with  well-formed 
crystals  of  cinnabar  that  there  is  a  similar  relationship  in  active 
crystals. 

The  curve  of  rotatory  dispersion  at  18°  and  —188°,  and  the 
flutings  in  the  spectrum  at  the  same  temperatures,  are  shown  side  by 
side  on  the  same  figure.  The  rotatory  power  increases  rapidly  near 
the  absorbed  region.  On  cooling  to  -  188°,  the  yellow  and  a  part  of  the 
red  appear,  and  the  great  rotation  appears  no  more  in  the  orange,  but 
is  thrown  back  into  the  green,  from  which  it  is  evident  that  the  great 
rotatory  dispersion  is  connected  with  the  absorption. 

Cinnabar  posseses  considerable  magnetic  rotatory  power,  and  this 
property  is  being  further  investigated.  G.  S. 

Magnetic  Rotatory  Power  of  the  Vapour  of  Calcium 
Fluoride  and  of  Nitrous  Oxide  in  the  Neighbourhood  of  their 
Absorption  Bands.  A.  Dufour  {Compt.  rend.,  1908,  147, 
1171 — 1472). — In  the  case  of  calcium  fluoride,  the  three  bands 
A.  =  6037,  A  =  6050-S,  and  \  =  60645  were  examined.  The  last  shows 
the  normal  Zeeman  effect,  the  other  two  the  inverse  phenomenon. 

The  nitrous  oxide  absorption  bands  X  =  5854'9  and  X  =  5846-8  show 
the  ordinary,  whilst  \  =  5925'4  and  A.  =  5856"9  exhibit  the  inverse, 
effect.  H.  M.  D. 

Nitroquinol  Dimethyl  Ether  and  Theory  of  Solution.  Hugo 
Kauffmann  {Ber.,    1908,    41,   4396—4412). — Yellow  nitroquinol   di- 
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methyl  ether  yields  coloured  solutions  in  dissociating  solvents,  and 
practically  colourless  solutions  in  non-dissociating  solvents  (Abstr., 
1907,  i,  127).  Hantzsch  claims  (Abstr.,  1908,  ii,  447)  that  the  ordinary 
yellow  preparation  cannot  be  the  true  nitroquinol  dimethyl  ether  ;  the 
latter  is  colourless,  and  existent  in  solutions  in  feebly  dissociating  or  non- 
dissociating  solvents.  His  claim  is  based  on  the  assumptions  that  all 
true  nitro-compounds  are  colourless,  and  that  the  molecular  refraction 
of  nitroquinol  dimethyl  ether  in  feebly  dissociating  solvents  is  only 
slightly  greater  than  the  calculated  value,  whilst  in  solutions  in  strongly 
dissociating  solvents  a  pronounced  exaltation  of  the  molecular  refraction 
is  observed.  The  author  points  out  that  Hantzsch  contradicts  himself, 
since  he  states  (Abstr.,  1907,  i,  513)  that  nitrobenzene  shows  absorption 
in  the  extreme  violet,  which  is  only  another  way  of  saying  that  nitro- 
benzene is  not  colourless.  With  regard  to  the  second  point,  it  is  known 
that  substances  containing  auxochromes  in  the  benzene  nucleus  exhibit 
abnormally  high  molecular  refractions.  Therefore  the  true  nitroquinol 
dimethyl  ether  must  be  that  form  existent  in  solutions  in  strongly 
dissociating  solvents,  that  is  to  say,  the  yellow  modification. 

The  author,  however,  rejects  the  theory  of  the  existence  of  several 
modifications  of  nitroquinol  dimethyl  ether,  and  accounts  for  the 
varying  colour  of  its  solutions  in  different  solvents  by  a  novel  concep- 
tion. The  outlines  of  the  theory  are  as  follows.  Since  the  change  of 
colour  of  a  fluorescent  substance  in  different  solvents  occurs,  in  general, 
without  change  of  constitution  (Abstr.,  1904,  ii,  528),  the  conception 
of  constitution  alone  is  insufficient.  A  constitutively  unchangeable 
substance  must  have  some  capacity  of  change  within  its  molecule,  so 
that  the  molecule,  under  different  conditions,  can  assume  different 
states.  The  graphic  representation  of  such  states,  which  necessitates 
the  theory  of  the  divisibility  of  valencies,  is  called  the  conditioning 
formula.  The  substance  has,  in  general,  a  single  unchangeable 
constitutional  formula  and  several  conditioning  formula}.  The 
constitutional  formula  is  an  ideal  state,  to  which  the  conditioning 
formula1  approximate  more  or  less  according  to  the  conditions. 

Furthermore,  the  author  assumes  that  the  divided  valencies  represent 
lines  of  force.  A  line  of  force  starting  from  an  atom  of  a  molecule 
may  terminate  either  in  another  atom  of  the  same  molecule  or  in  a 
different  molecule,  the  latter  case  being  important  in  the  case  of 
solutions.  The  molecules  of  a  dissociating  solvent  have  the  power  of 
attracting  to  themselves  the  lines  of  force  issuing  from  the  molecules 
of  a  solute.  Non-dissociating  solvents,  on  the  contrary,  tend  to  make 
the  lines  of  force  terminate  in  the  molecule  in  which  they  origiuate. 
By  this  theory  the  author  attempts  to  account  for  the  chauge  of  the 
fluorescent  colour  of  a  substance  in  different  solvents  (Abstr.,  1907,  ii, 
519).  0.  S. 

Triboluminescence.  Disikk  (Ikiim.z  (Ann.  Chim.  J'/ii/s.,  1908, 
[viii],  15,  516 — 556).- — A  resume  of  work  already  published  (compare 
Abstr.,  1905,  ii,  865,  130,  431  ;  1908,  ii,  748)  together  with  a  claim 
for  priority  against  Trautz  (Abstr,  1905,  ii,  t'.il,  tit'>2).  Contrary  to 
Tscuugaeff's  generalisation  (Abstr.,  1905,  Li,  I  32),  </  ,  /-,  and  r-erythritol 
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all  exhibit  triboluminescence  (Bertrand,  Abstr.,  1900,  i,  424  ;  Maquenne, 
Abstr.,  1902,  i,  131).  M.  A.  W. 

Disintegrating  Action  of  Light  and  Optical  Sensitisation. 
Johannes  Stark  (Physikal.  Zeitsch.,  1908,  9,  894— 900).— The  dis- 
integrating effect  which  ultra-violet  light  has  been  found  to  exert 
on  gold-leaf  exposed  to  its  action  is  shown  to  be  in  accordance  with 
theoretical  requirements.  An  experiment  is  described  which  appears 
to  show  that  positively  charged  atoms  are  emitted  in  consequence  of 
the  absorption  of  ultra-violet  light.  The  action  of  sensitisers  in 
promoting  certain  chemical  changes  is  discussed  in  terms  of  the  author's 
theory.  H.  M.  D. 

Concerning  the  [Luminiferous]  Ether.  W.  A.  Kuebatoff 
(J.  Russ.  Phys.  Chem.  Soc,  1908,  40,  146S— 1471).— The  author 
discusses  the  etber  in  relation  to  the  atomic  and  electron  theories. 

T.  H.  P. 

Action  of  Radium-  and  Rontgen-rays  on  the  Colours 
of  Precious  Stones.  Cornelio  Doelter  (Monatsh.,  1908,  29, 
1145 — 1170). — A  large  number  of  observations  are  recorded  relating 
to  the  changes  in  colour  of  precious  stones  and  coloured  glasses  on 
exposure  for  different  lengths  of  time  to  the  action  of  radium-  and 
Rbutgen-rays.  The  colour  changes  are  expressed  in  terms  of  the  Radde 
scale.  The  two  kinds  of  rays  appear  to  act  similarly  on  the  coloured 
minerals.  On  account  of  the  shorter  periods  of  exposure  in  the  case 
of  the  Kontgen-rays,  a  comparison  of  the  activity  of  the  two  types  of 
radiation  is  not  possible.  In  certain  cases  the  colour  changes  produced 
by  the  action  of  radium  are  reversed  when  the  stones  are  heated  to 
about  300°  in  oxygen  or  nitrogen. 

The  nature  of  the  colouring  substances  is  discussed.  Amethyst, 
smoky  quartz,  rose  quartz,  and  citrine  are  said  to  contain  traces  of 
iron  thiocyanate,  yellow  diamonds,  traces  of  iron  and,  possibly,  cerium, 
ruby,  traces  of  chromium  and,  possibly,  iron.  Chromium  is  also 
probably  present  as  the  chief  colouring  agent  in  yellow  and  green 
corundum  and  in  certain  sapphires.  H.  M.  D. 

Decay  of  Radium  Emanation  when  Dissolved  in  Water. 
i  Jose  Munoz  del  Castillo  (Anal.  Fis.  Quim.,  1908,  6,  488—489). — A 
;    claim  for  priority  (compare  Moore,  Abstr.,  1908,  ii,  651). 

W.  A.  D. 

Radioactivity  of  the  Atmosphere   on   Mountains.     Albert 

I    Gockel   and  Th.    Wulf    (Physikal.  Zeitsch.,   1908,   9,  907—911).— 

;    Measurements  have  been  made  of  the  induced  activity  collected  on 

wires  suspended  for  periods  of  twenty-four  to  one  hundred  hours  at 

various  points  in  the  neighbourhood  of  the  Matterhorn.     The  decay 

curves  indicate  that,  at  a  height  of  about  3000  metres,  the  amount  of 

induced  thorium  activity  is  relatively  small,  varying  from  0-5%  to  10%. 

The  activity  of  collected  rain-water  was  found  to  be  of  the  same  order 

;    of  magnitude  as  that  collected  in  Freiburg  (Switzerland)  at  a  height 

i    of  C50  metres. 
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With  a  special  type  of  electrometer,  the  ionisation  due  to  very 
penetrating  rays  was  examined.  No  influence  of  elevation  on  such 
ionisation  could  be  detected,  and  the  authors  surmise  that  this 
penetrating  type  of  radiation  emanates  from  the  earth's  surface. 

H.  M.  D. 

Radioactivity  of  Italian  Gaseous  Emanations.  Raffaelo 
Nasini  and  Mario  G.  Levi  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii, 
551 — 553). — The  authors  have  measured  the  radioactivities  of  a 
number  of  gases  of  various  Italian  origins,  of  which  they  also  give 
certain  analytical  data.  The  greatest  radioactivity  was  exhibited  by 
the  gas,  composed  partly  of  hydrogen  sulphide,  from  the  thermal 
springs  of  Abano  (Padua).  T.  H.  P. 

Ionisation  Phenomena  caused  by  Rain-water.  G.  Costanzo 
and  C.  Negro  (Jahrb.  Radioaktiv.  Elektronih,  1908,  5,  395—402. 
Compare  Abstr.,  1908,  ii,  551). — The  activity  of  fresh  rain-water, 
collected  during  March  and  April,  1908,  was  examined  by  bubbling 
air  through  it,  and  leading  the  gas  into  the  ionisation  chamber  of  an 
electroscope.  In  some  cases  the  rate  of  discharge  was  greater  when 
the  electroscope  was  positively  charged,  in  others  when  the  charge  was 
negative.  If  the  rain-water  is  perfectly  fresh,  and  especially  if  its 
fall  is  accompanied  by  atmospheric  disturbances  of  an  electrical 
nature,  the  negative  ions  are  in  excess.  H.  M.  D. 

Radioactivity  of  Waters  from  Alange.  Jose  MuSoz  del 
Castillo  (Anal.  Fis.  Quitti.,  1908,  6,  489). — The  waters  of  Alange, 
which  have  great  value  in  the  treatment  of  nervous  diseases,  have 
a  radioactivity  of  1495-9  volts  per  hour  litre.  W.  A.  D. 

Radioactivity  of  Certain  Springs  in  Upper  Austria.  Max 
Uamherger  (i/(m<tfs//.,  1908,  29,  1131— 1140).— The  radioactivity  of 
spring-water  emanating  from  the  South  Bohemian  granite  region  in 
the  neighbourhood  of  Schloss  Tannbach  has  been  found  to  be  very 
high,  47 — 52  Mache  units.  The  rate  of  decay  of  the  induced  activity 
indicates  that  the  activity  is  due  to  disintegration  products  of  radium. 

11.  M.  D. 

Radioactivity  of  Roumanian  Mineral  Waters.  Dragomir 
Hi  itMH/.K.scu  and  N.  Patkiciu  (Arm.  Sci.  Univ.  Jassy,  1908,  5, 
159 — 105). — From  measurements  of  the  ionising  power  of  tho  emana- 
tion obtained  from  various  mineral  waters,  the  authors  have  compared 
thoir  radioactivities.  These  are  of  the  same  order  of  magnitude  as  the 
SwiKs  waters  examined  by  Sury,  Sarasin,  Guye,  and  Mioheli  if  the 
highly     rad inactivo    wators     of     Dissontis     and     Lavey-leS-B&ins    are 

excepted.  "•  «a»  '*• 

Radioactivity  of  Certain  Spring-waters  of  the  Semmering 
Province.  Max  BahbuBOBB  (Monatth.,  1908,  29,  1141  1141). — 
Numbei    representing  the  radioactivity  of  spring  waters  are  recorded. 

Tho  spring   anating  from  qnaxts-phyllite  are  the  most  radioactive, 

whilst  tim  e  From  limestone  exhibit  the  property  very  feebly. 

11.  M.  D, 
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Specific  Radioactivity  of  Thorium  and  its  Products.  George 
C.  Ashman  (Amer.  J.  Sci.,  1909,  27,  65 — -72). — The  specific  activity  of 
thorium  has  been  deduced  from  experimental  measurements  of  the 
activity  of  new  and  old  thorium  (1)  freed  from  the  easily  separated 
products  thorium-A',  emanation,  thoriunwl,  -B,  and  -C,  (2)  after  a 
period  sufficiently  long  for  the  disintegration  products  to  have 
accumulated  in  the  equilibrium  quantities. 

In  order  to  separate  thorium  and  radio-thorium  from  the  other  dis- 
integration products,  the  authors  have  made  use  of  m-nitrobenzoic  acid. 
After  four  precipitations  of  the  thorium  at  80°  and  at  intervals  of 
two  hours,  the  disintegration  products  are  completely  removed  ;  the 
precipitated  thorium  m-nitrobenzoate  is  then  heated  over  a  Bunsen 
flame,  and  finally  for  ten  minutes  over  the  blow-pipe. 

From  the  measurements  specified  above,  the  author  finds  that  the 
specific  activity  of  thorium  is  119.  This  represents  11%  of  the  total 
activity  of  the  thorium  when  the  equilibrium  condition  has  been 
reached. 

Of  the  remaining  activity,  20%  is  due  to  radio-thorium,  and  69%  to 
thorium-A  and  its  subsequent  products.  H.  M.  D. 

Heat  Development  due  to  Radioactivity  of  Thorium 
Oxide.  G.  B.  Pegeam  and  H.  Webb  {Chem.  Zentr.,  1908,  ii,  1851  ; 
from  Le  Radium,  1908,  5,  271 — 276). — By  means  of  a  thermo-couple  the 
temperature  difference  has  been  measured  between  4  kilos,  of  thorium 
oxide  in  a  Dewar  vessel  supported  in  a  partly  evacuated  metal 
cylinder  which  was  surounded  with  ice,  and  the  ice  jacket.  A  similar 
measurement  was  made  when  the  thorium  oxide  was  heated  by  pass- 
ing a  known  current  of  electricity  through  a  wire  embedded  in  the 
mass.  From  these  results,  it  is  found  that  the  liberation  of  heat  per 
second  per  gram  is  equal  to  I'll  x  10"8  watts,  or  9'60  x  10"6  gram- 
calories  per  hour  per  gram.  J.  V.  E. 

Gaseous  Ionisation  and  Pressure.  T.  H.  Labt  and  G.  W.  C. 
Kaye  (Phil.  Mag.,  1908,  [vi],  16,  879— 889).— The  authors  have 
measured  the  ionisation  produced  by  y-rays  of  radium  in  air,  hydrogen, 
and  carbon  dioxide  at  pressures  from  one  to  seventeen  atmospheres. 
The  y-rays  passed  through  7  mm.  of  aluminium  and  10  mm.  of  brass 
into  a  flat  chamber  containing  an  electrode  and  filled  with  the  gas 
under  investigation.  The  ionisation  directly  induced  by  the  y-rays  is 
supposed  to  be  small  in  amount  and  proportional  to  the  pressure  of 
the  gas.  The  main  effect  is  that  of  secondary  /J-rays  from  the  alum- 
inium electrode  ;  this  also  varies  as  the  pressure.  Secondary  /?-rays 
excited  in  the  gas,  which  would  produce  an  ionisation  proportional  to 
the  square  of  pressure,  are  not  in  evidence. 

The  amount  of  ionisation  produced  in  the  case  of  hydrogen  was 
approximately  proportional  to  the  pressure.  In  air  and  carbon 
dioxide,  the  ionisation  iucreased  less  rapidly  than  the  pressure,  part- 
icularly at  high  pressures.  This  phenomenon  is  attributable  to  a  soft 
tertiary  radiation  produced  in  these  gases  by  secondary  /3-rays.  This 
would  give  a  relatively  larger  effect  at  low  pressures,  since  at  higher 
pressures  the  gas  would  be  more  opaque  to  it  and  the  range  of  the 
particles  would  be  smaller.  B.  J.  C. 
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Experimental  Investigation  of  the  Nature  of  y-Rays. 
"William  H.  Bragg  and  John  P.  V.  Madsen  {Phil.  Mag.,  1908, 
[vi],  16,  918 — 939). — The  authors  adduce  further  experimental 
evidence  in  favour  of  the  theory  that  y-rays  are  material,  and  consist 
of  /3-particles  combined  with  a  positive  charge  (Abstr.,  1908,  ii, 
556). 

The  y-rays  from  radium  were  purified  as  well  as  possible  from  /?- 
rays  by  passing  through  a  magnetic  field  and  then  allowed  to  impinge 
on  plates  of  various  elements.  Measurements  were  made  of  ionisation 
on  both  sides  of  the  plates,  that  is,  of  reflected  secondary  /3-radiation 
and  of  emergent  secondary  /3-radiation.  The  reflected  secondary 
/3-radiation  depends  very  largely  on  the  atomic  weight  of  the  material 
of  the  plate  employed,  but  the  emergent  /3-radiation,  which  is  almost 
always  greater,  is  of  the  same  order  for  all  the  elements.  The 
production  of  /?-rays  by  hard  y-rays  appears  to  follow  a  density  law 
independent  of  atomic  weights,  but  softer  y-rays  are  affected  by 
atomic  considerations  in  that  heavier  atoms  are  the  more  absorbent 
and  produce  more  secondary  ^3-radiation. 

The  speed  and  penetrating  power  of  secondary  /3-radiation  are 
governed  by  the  corresponding  properties  of  the  primary  y-radiation. 
The  y-rays  of  radium  produce  secondary  /3-rays  which  closely  resemble 
the  primary  /J-rays  of  radium  in  speed. 

It  is  argued  that  the  energy  of  the  secondary  /3-ray  does  not  come 
from  disintegrated  atoms,  but  from  the  exciting  primary  y-ray.  The 
authors'  theory,  although  it  requires  the  existence  of  positive  electrons, 
is  held  to  be  simpler  and  more  complete  than  that  advocated  by  J.  J. 
Thomson.     The  theory  is  also  applicable  to  -X-rays.  R.  J.  C. 

Law  of  the  Optimum  of  Cathodic  Phosphorescence  in 
Binary  Systems.  Georges  Uruain  (Compl.  rend.,  1908,  147, 
1472 — 1474).— The  discovery  of  the  general  relationship  in  question 
is  not  due  to  the  author,  but  to  Lecoq  de  Boisbaudran.  If  instead  of 
referring  to  the  entire  phosphorescent  spectrum,  the  component  parts 
are  taken  into  consideration,  it  is  possible  to  give  the  law  of  the 
optimum  a  more  precise  form.  According  to  this,  if  the  relative 
proportions  of  the  active  substance  and  the  diluent  are  varied,  each 
phosphorescent  band  passes  through  a  maximum.  Although  the 
maxima  for  different  bands  do  not  necessarily  correspond  with  the 
same  composition  of  the  binary  system,  the  proportion  of  the  active 
component  is  always  very  small.  H.  M.  D 

Minimum  Quantity  of  Electricity.  N.  L.  Muller  (Jahrb. 
RadioakHv.  Ekktronih,  1908,  5,  402 — 408). — An  explanation  is 
given  of  the  fact  that  the  mass  of  the  a-particle  according  to  electro- 
magnetic measurements  is  only  2,  whereas  if  the  a-partiole  bo  a  helium 
atom  it  should  be  1.  If  X  is  the  number  of  ions  in  a  gram,  equivalent 
then  '  9(t.r>'K)/iV  is  (ho  quantity  of  oloetiicity  necessary  for  the 
si'p.iration  of  ,-l  molecule  of  hydrogen  by  electrolysis.  This  is  supposed 
to  !"•  taken  Up  by  the  hydrogen  ions  n(.  the  negative  pole.  Denoting 
I  he  quantity    bj    ',  the    process   of    formation   of    a   hydrogen    molecule 

is  represented  by  tho  equation  2H"  + 1    1L,«.    Other  moleoulei  oaa 
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be  similarly  formulated,  and  in  the  case  of  helium,  the  formula  of  the 
atom  is  Hec,  whereas  that  of  the  a-particle  is  He,  and  its  mass  is 
equal  to  2.  The  direct  measurements  of  ionic  charges  are  discussed 
in  terms  of  the  author's  hypothesis.  H.  M.  D. 

Variation  in  the  Electrical  Conductivity  at  Constant 
Temperature  of  Mineral  Waters  Containing  Radium.  Jose 
Mu.voz  de  Castillo  and  Faustino  Diaz  de  Eada  (Anal.  Fis.  Quim., 
1908,  6,  485 — 488). — Measurements  are  given  of  the  electrical 
conductivity  and  radioactivity  of  a  number  of  natural  Spanish  mineral 
waters.  The  authors  are  collecting  data  which  will  enable  them  to 
discuss  the  relationship  existing  between  the  changes  of  conductivity 
and  radioactivity  of  natural  waters.  W.  A.  D. 

Relation  of  the  Charge  to  the  Mass  of  the  Electron. 
Comparison  of  the  Values  Deduced  from  the  Zeeman  Effect 
and  from  Recent  Measurements  'with  Cathode  Rays.  A. 
Cotton  and  P.  Weiss  (Compt.  rend.,  1908,  147,  968— 970).— From 
measurements  of  the  distance  between  the  side  components  of  certain 
lines  in  the  spectrum  of  zinc  which  become  triplets  in  the  magnetic 
field,  the  value  2  x  1-767  x  10~7  is  obtained  fore/m  (e  =  electric  charge, 
w  =  mass  of  electron)  on  the  basis  of  the  theory  of  Lorentz ;  a 
result  practically  double  that  obtained  for  the  same  ratio  from 
measurements  with  slow  cathode  rays.  From  similar  measurements 
on  the  helium  spectrum,  however,  Lohmann  (Abstr.,  1908,  ii,  243) 
obtains  e/m=l'77  x  10~7,  a  value  in  good  agreement  with  that  obtained 
from  observations  on  cathode  rays.  G.  S. 

Electrical  Resistance  of  the  Alkali  Metals,  Gallium  and 
Tellurium.  Antoine  Guntz  and  Witold  Beoxiewski  (Compt.  rend., 
1908,  147,  1474 — 1477). — The  metals  were  introduced  into  capillary 
U-tubes,  the  resistances  being  compared  directly  with  that  of  mercury. 
Sodium,  potassium,  rubidium,  and  caesium  were  obtained  from  the 
chlorides  by  the  action  of  calcium,  and  lithium  by  decomposition  of  the 
hydride.  The  specific  resistances  of  these  metals  are  recorded  for 
a  series  of  temperatures  between  —  187°  and  the  melting  points  of 
the  metals.  At  0°  the  values  are  caesium  19-30,  rubidium  12-80, 
potassium  7-01,  sodium  4-30,  lithium  S'55. 

Corresponding  with  the  contraction  which  takes  place  on  fusion, 
the  specific  resistance  of  gallium  is  greater  in  the  solid  than  in 
the  supercooled  liquid  condition.  For  the  solid,  the  value  at  0°  is 
53-4. 

The  specific  resistance  of  tellurium  at  03  is  0'102 ;  it  increases 
with  the  temperature,  attains  a  maximum  at  about  50°,  and  then 
diminishes  until  the  melting  point  is  reached.  H.  M.  D. 

E.M.F.  of  the  Cadmium  Normal  Element  at  0°.  I.  Ebnst 
Cohen  and  Hugo  R.  Kruyt  (Zeitsch.  physiknl.  Chem.,  1909,  66, 
359—  370).—  Jouaust  (Compt.  rend.,  1908,  147,  42)  has  stated  that 
whilst  the  behaviour  of  cadmium  elements  made  up  with  an  amalgam 
containing  12  5%  of  cadmium  by  weight  is  regular  down  to  0°,  the 
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E.M.F.  of  different  cells  containing  a  10%  cadmium  amalgam  shows 
deviations  of  several  ten-thousandths,  and  these  cells  show  certain 
other  irregularities.  The  authors  now  show  that  there  is  a  small,  but 
probably  real  difference  (since  it  is  always  in  the  same  direction),  not 
exceeding  02  millivolt,  between  cells  made  up  with  10%  and  12|% 
amalgams  respectively,  and  consider  that  this  small  difference  is  due 
mainly  to  the  difference  in  the  concentration  of  the  amalgams  in  the 
two  cells,  in  accordance  with  the  equilibrium  relations  discussed  by 
Byl  (Abstr.,  1901,  ii,  507).  The  differences,  however,  are  not  much 
greater  than  those  observed  with  "  identical  "  cells  made  up  with  the 
same  amalgam,  which  may  also  amount  to  0-2  millivolt.  The 
statement  of  Jouaust  (loc.  cit.),  that  at  0°  the  use  of  a  12'5%  amalgam 
is  to  be  preferred,  is  therefore  inaccurate. 

Certain  other  of  Jouaust's  statements  are  criticised,  but  it  is 
admitted  that  a  further  investigation  of  the  electromotive  behaviour 
of   cadmium   amalgams   between    0°   and    20°   is    desirable. 

G.  S. 

Electrolytic  Processes  at  the  Surface  of  Electrodes.  Hans 
G.  Moller  (Zeitsch.  physikal.  Chem.,  1908,  65,  226 — 254). — According 
to  Nernst,  the  phenomenon  of  supertension  ("  iiberspannung ")  is 
connected  with  the  capacity  of  the  electrode  material  to  occlude 
gases.  The  author  considers  that  the  power  of  occluding  gases  is 
connected  with  the  molecular  forces  between  electrode  and  gas, 
and  hence  with  surface  tension  phenomena.  These  theoretical 
deductions  have  been  confirmed  experimentally ;  it  is  shown  that 
there  is  parallelism  between  the  supertension  and  the  surface  tension 
between  gas  and  electrolyte,  and  also  between  the  supertension  and 
the  angle  at  the  junction  of  gas  and  electrode. 

The  supertension  at  different  electrodes  has  been  determined  by 
constructing  curves  representing  the  variation  of  strength  of  current 
with  E.M.F.,  and  the  precautions  required  to  obtain  accurate  results 
are  fully  described.  The  angle,  6,  between  gas  and  electrode  was 
read  off  directly  by  means  of  a  microscope  capable  of  turning  on 
its  axis,  and  a  special  method  for  obtaining  conditions  suitable  for 
measurement  is  described.  The  relationship  between  supertension  and 
the  two  capillarity  factors  mentioned  above  has  been  proved  by 
experiments  with  mercury  at  temperatures  botween  0°  and  10°,  and 
also  with  other  electrodes,  the  surfaces  of  which  wero  of  different 
degrees  of  roughness  and  in  some  cases  wero  coverod  with  a  thin 
layer  of  fat. 

Tho  relation  between  6  and  the  siipprtonsion,  ir,  is  represented 
with  great  accuracy  by  tho  equation  ir  =  {ea9  -  l)/6,  which  holds  for 
all  temperatures  and  all  electrodes  under  any  conditions  of  surface. 
For  hydrogen  and  jV/10  sulphuric  acid,  tho  constant  <i  =  0'0264  and 
6  =  9. 

1 1-   has    mil,    hitherto   l><  on    possible    to   determine  the  absolute  valuo 

ol  the  surface  tension  at  the  junction  of  solid  metals,  bul  the  curve 
representing   the  variation   of   the  angle,   0.   as   :i  function   of  the 

polarisation  must,  ho  parabolic  and  have  a  maximum  at  the  same 
point  as  the  electro  capillary  curvo.     It  is  shown  experimentally  that 
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the  maximum  is  the  same  for  all  the  metals  and  electrolytes  examined, 
provided  the  electrolyte  contains  metallic  ions,  but  no  complex  ions, 
and  that  this  value  is  at  zero  potential.  If  the  metal  is  capable  of 
forming  complex  salts,  the  maximum  is  displaced.  The  important 
result  is  thus  established  that  the  potential  difference  between 
electrode  and  electrolyte  disappears  when  the  surface  tension  at  the 
electrode  attains  a  maximum  value  ;  hence  trustworthy  results  for 
absolute  differences  of  potential  are  obtained  by  the  use  of  the  capillary 
electrometer.  ■  G.  S. 

[Oxide  Theory  of  the  Oxygen  Electrode.]  Emil  Bose  (Zeitsch., 
Elektrochem.,  1909,  15,  11 — 12). — Polemical  in  reply  to  Lorenz  (this 
vol.,  ii,  15).  T.  E. 

Electromotive  Behaviour  of  Mixtures  of  Uranyl  and 
Uranous  Salts.  Robert  Luther  and  Arthur  C.  Michie  (Zeitsch. 
Elektrochem.,  1908, 14,  826 — 829). — Uranous  salts  are  strong  reducing 
agents  even  in  acid  solutions  ;  the  oxidation  by  atmospheric  oxygen 
is  accelerated  by  iron  salts,  platinum  black,  and  especially  by  copper 
salts.  The  difference  of  potential  between  a  platinised  platinum 
electrode  and  a  solution  of  uranous  and  uranyl  salts  in  sulphuric  acid 
is  given  by  «  =  £„+  ftr/2^Iog[U02"][H"]4/[U""],  where  t0  is  0-419 
volt  more  positive  than  the  normal  calomel  electrode,  or  0'696  volt 
more  positive  than  the  normal  hydrogen  electrode. 

The  E.M.F,  of  mercury-mercurous  sulphate  electrodes  in  OliV^  to 
l'O^V-sulphuric  acid  is  very  little  affected  by  the  strength  of  the  acid. 
This  is  shown  to  be  in  quantitative  agreement  with  Luther's  views  of 
the  dissociation  of  sulphuric  acid  (Abstr.,  1907,  ii,  610).  T.  E. 

Minimum  of  Conductivity  in  the  Titration  of  Acids.  Alfred 
Thiel  (Zeitsch.  Elektrochem.,  1909,  15,  1 — 4). — Bruni  (Abstr.,  1908, 
ii,  935,  1012)  pointed  out  that  the  equation  by  means  of  which  the 
author  calculated  the  dissociation  constants  of  weak  acids  from  the 
position  of  the  minimum  conductivity  of  the  partly-neutralised 
solutions  (Abstr.,  1908,  i,  787)  was  based  on  incorrect  assumptions. 
In  the  present  paper,  the  author  gives  the  correct  equation  for  the 
case  that  the  acid  is  titrated  with  O'LV  sodium  hydroxide  (the  volume 
of  the  solution  increasing).  The  assumptions  made  are  the  same  as 
those  made  by  Bruni,  and  the  resulting  equation  becomes  identical 
with  his  for  the  limiting  case  that  the  volume  of  the  solution  does  not 
change  during  neutralisation.  T.  E. 

Formation  of  Salts  and  Basicity  of  Acids.  III.  Giuseppe  Bruni 
and  C.  Sandonnini  (Zeitsch.  Elektrochem.,  1908,  14,  823 — 825.  Com- 
pare Abstr.,  1907,  ii,  935,  1012).— The  theoretical  equation  previously 
obtained  indicates  that  when  an  acid,  the  conductivity  of  which  is  less 
than  that  of  its  neutral  salt,  is  progressively  neutralised,  the  con- 
ductivity must  pass  through  a  minimum  which  is  displaced  towards 
the  salt  end  of  the  curve  with  increasing  strength  of  acid  and  increasing 
dilution.  The  existence  of  this  minimum  is  now  proved  for  formic  and 
acetic  acids  and  7>nitrophenol.  In  all  these  cases  it  lies  very  close  to 
the  acid  end  of  the  curve.  T.  E. 
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Influence  of  Temperature  on  the  Internal  Energy  and  the 
Free  Energy  of  Electrolytic  Dissociation  of  Weak  A.cids  and 
Bases.  Harald  Lunden  (J.  Chim.  phys.,  1908,  6,  681— 698).— The 
methods  by  which  the  heats  of  dissociation  and  of  neutralisation  may 
be  calculated  from  the  hydrolysis  and  dissociation  constants  are 
discussed.  The  relations  between  the  heats  of  dissociation  and 
neutralisation  respectively  and  the  absolute  temperature  T  are 
best  expressed  by  formula?  of  the  type  U=f(a,  b,  T),  for  example, 
U=  a  +  bT  (U=  internal  energy  ;  a  and  b  are  constants).  The  resulting 
formulae  are  applied  to  calculate  the  changes  of  internal  energy  and  of 
free  energy  obtainable  in  the  electrolytic  dissociation  and  neutralisa- 
tion of  a  number  of  weak  acids  and  bases.  The  temperature-coefficients 
of  tlie  internal  energy,  dUjdT,  and  of  the  free  energy,  dA/dl',  and  the 
inferior  and  superior  limits  of  these  coefficients  have  been  obtained. 
From  Nernst's  theorem  it  is  shown  that  dAjdT  and  dU/dl'  should 
have  the  same  absolute  value,  but  be  of  opposite  sign,  a  deduction  which 
is  in  moderate  agreement  with  the  facts.  G.  S. 

Magnetic  Properties  of  Simple  Substances.  P.  Pascal 
(Compt.  rend.,  1908,  147,  1290—1292.  Compare  Abstr.,  1908,  ii, 
756,  927). — It  is  shown  that,  for  diamagnetic  substances  of  the  same 
valency  and  of  analogous  chemical  properties,  the  atomic  susceptibility, 
X  (the  product  of  specific  susceptibility  and  atomic  weight),  is  an 
exponential  function  of  the  atomic  weight,  a ;  hence  the  formula 
\ogc\  =  a  +  /3a  applies,  where  a  and  /?  are  constants  for  the  same 
group,  but  vary,  especially  /J,  with  the  valency.  The  validity  of  the 
law  is  shown  by  observations  on  the  halogen,  sulphur,  and  phosphorus 
groups.     It  holds  independently  of  the  temperature.  G.  S. 

Magnetic  Dichroism  of  Calcite  and  Dolomite  admixed  with 
Liquids.  Gkokgks  Mesi.in  (Compt.  rend.,  1908,  147,  1277—1279). 
— Calcite  and  dolomite  form,  in  association  with  a  number  of  liquids, 
systems  which  show  magnetic  dichroism,  but  the  sign  of  the  effect 
is  contrary  throughout  for  the  two  substances.  Iu  both  cases  the 
change  of  sign  takes  place  when  the  refractivo  index  of  the  liquid 
exceeds  100U  ;  for  calcite  the  change  is  from  positive  to  negative  at 
this  point,  and  conversely  for  dolomite.  G.  S. 

Magnetism  of  the  Rare  Earths.  B.  Uhbain  and  Gustav  Jantsch 
(Compt.  rend.,  1908,  147,  1286  — 1288).—  The  magnetic  susceptibility 
of  the  pure  sesquioxides  of  a  number  of  rare  earths  has  been  deter- 
mined with  tho  following  results  : 

Element   Nd.  Sa,  En.  C,<1.  Tb.  Dy. 

Atomic  weight  ...     144-8        160-4        162-0        167-8        169-2        162-5 

6-6  88*6         161-0        237-0        290  0 

Tin-  relative  numbers  in  the  third  line  are  referred  to  the  value  for 
cobalt    sulphate    heptahydrate  =  39'7.      The   above   and    other    results 

indicate  that  there  is  maximum   of  magnetic  power  in  the  cerium 
group,  and  b    Boond  in  the  yttrium  group. 

As  the  magnetic  power  differs  so  greatly  for  closely  allied  elements, 
it  may  be  a  ed  ■   a  test  for  the  composition  of  mixtures.  Q-.  S. 


GENERAL   AND    PHYSICAL   CHEMISTRY.  117 

Measurement  of  Very  Low  Temperatures.  XXII.  The 
Thermoelement  Gold-Silver  at  Liquid  Hydrogen  Tempera- 
tures. H.  Kamerlingh  Onnes  and  J.  Clay  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  190S,  11,  344 — 345). — The  temperature-coefficient  of  the 
E.M.F.  of  the  gold-silver  thermoelement  increases  rapidly  with 
falling  temperature.  The  great  sensitiveness  of  the  element  at  the 
temperatures  of  liquid  hydrogen  renders  it  suitable  for  temperature 
measurements  in  this  region.  H.  M.  D. 

New  Model  of  the  Calorimeter  of  N.  A.  Hesehus,  and 
Determination  by  its  means  of  the  Specific  Heat  of  Alloys  of 
Tin  and  Bismuth.  N.  Marenin  [«/".  Euss.  I'hys.  Chem.  Soc,  1908, 
40,  393—398  ;  (Phys.  Part)  ].— This  modification  of  Hesehus'  calori- 
meter (J.  Phys.,  1888,  489)  allows  of  the  weight  of  water  in  the  calori- 
meter tube  being  determined  by  weighing  this  tube  alone  instead  of  the 
whole  calorimeter.  The  author  has  measured  for  alloys  of  bismuth 
and  tin  containing  from  0  to  100%  of  bismuth,  (1)  the  temperatures 
of  fusion  ;  (2)  the  specific  heats,  which  increase  continuously  with  the 
content  of  bismuth,  and  (3)  the  densities,  which  diminish  continuously 
as  the  percentage  of  bismuth  increases.  T.  H.  P. 

Specific  Heat  of  Solid  Substances.  Max  Thiesen  (Ber.  Dent, 
physikal.  Ges.,  1908,  6,  947—952.  Compare  Abstr.,  1908,  ii,  653, 
808  ;  Griineisen,  Abstr.,  1908,  ii,  653). — A  consideration  of  specific 
heat  data  for  elements  in  the  solid  condition  leads  the  author  to 
conclude  that  the  coefficient  of  expansion  and  the  specific  heat  vary 
with  the  temperature  quite  differently.  With  rise  of  temperature,  the 
coefficient  of  expansion  increases  the  more  rapidly.  Although  the 
formula  given  by  the  author  can  be  used  to  calculate  specific  heat 
values  for  a  wide  range  of  temperatures,  the  empirical  relationship 
pointed  out  by  Griineisen  is  incorrect. 

The  remainder  of  the  paper  is  devoted  to  a  consideration  of  Einstein's 
theory  of  the  solid  state  of  aggregation  as  furnishing  a  satisfactory 
basis  for  a  theory  of  the  specific  heat  of  solids.  H.  M.  D. 

Plait  Point  Temperatures  of  the  System  Water  Phenol. 
A.  Keesing  (Proc.  K.  Acad.  Wetensch.  Amsterdam,  1908, 11,  394 — 397). 
— Measurements  of  critical  temperatures  for  mixtures  of  water  and 
phenol  have  been  made  by  heating  quartz  tubes  containing  mixtures 
of  known  composition  in  the  vapour  of  pure  benzidine  in  contact  with 
an  atmosphere  of  nitrogen.  A  minimum  critical  temperature  (357°) 
was  found  corresponding  with  10%  of  phenol.  The  temperatures  for 
pure  water  and  phenol  respectively  are  364-7°  and  419-2°.  The  curve 
connecting  the  critical  temperatures  for  mixtures  between  10  and 
100%  of  phenol  exhibits  a  point  of  inflexion.  H.  M.  D. 

Variation  of  Trouton's  Constant  in  a  given  Homologous 
System.  W.  A.  Kurbatoff  (J.  Russ.  Phys.  Clizm.  Soc,  1908,  40, 
1493 — 1501). — The  author  has  collected  or  calculated  the  values  of 
Trouton's  constant  for  members  of  the  following  series  :  (1)  elements  ; 
(2)    inorganic   compounds ;    (3)   saturated    hydrocarbons  ;    (4)    poly- 
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methylene  compounds  ;  (5)  homologues  of   benzene  j  (6)  ethers,  and 
(7)  esters. 

The  values  for  series  (3),  (4),  and  (5)  show  that  the  value  of  the 
constant  diminishes  as  the  molecular  weight  and  boiling  point  rise. 
In  the  first  two  of  these  series,  the  constant  exhibits  a  maximum  value 
at  b.  p.  100 — 125°.  With  the  ethers,  too,  the  constant  diminishes 
rapidly  as  the  molecular  weight  increases.  T.  H.  P. 

Melting  Points.  P.  B.  Dallimohe  (Pharm.  J.,  1908,  [iv],  27, 
802). — A  form  of  apparatus  is  described  by  means  of  which  the 
m.  p.'s  of  fatty  acids,  waxes,  and  similar  substances  can  be  readily 
determined.  It  consists  of  a  glass  U-tube,  one  arm  of  which  is  longer 
than  the  other  and  open  at  the  top.  The  upper  end  of  the  shorter 
arm  is  bent  at  right  angles,  and  drawn  out  to  a  fine  point  having  a 
small  aperture  at  the  end.  The  tube  is  completely  filled  with  the 
melted  substance,  and,  when  cold,  is  attached  to  a  thermometer  and 
heated  in  the  usual  way,  the  open  end  of  the  longer  arm  being  slightly 
above  the  level  of  the  liquid  in  the  bath.  As  soon  as  the  m.  p.  is 
reached,  a  drop  of  liquid  is  forced  out  of  the  aperture  by  the  weight  of 
the  liquid  in  the  longer  arm.  E.  G. 

Hydrogen  Polysulphides  and  Cryoscopy.  Ezio  Patern6 
(Alti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  627—633). — In  criticising 
the  conclusions  drawn  by  Bruni  and  Borgo  (Abstr.,  1908,  ii,  102) 
concerning  the  formulae  of  hydrogen  polysulphides,  the  author  points 
out  that  the  cryoscopic  constant  of  bromoform  is  variable  and  that  no 
values  obtained  for  the  molecular  weight  of  sulphur  correspond  exactly 
with  the  molecule  S8  (compare  Orloff,  /.  Puss.  Phys.  Chem.  Soc., 
1903,  35,  642).  The  calculation  made  by  Bruni  anil  Borgo  of  the 
apparent  molecular  weight  when  one  of  the  molecules  HJSa,  H2S#,  and 
H2S7,  or  a  mixture  of  them,  exists  in  solution  is  faulty,  since  the  same 
results  are  obtained  in  all  cases  whero  the  relation  between  the 
numbers  of  hydrogen  and  sulphur  atoms  is  constant,  the  total  number 
of  molecules  also  remaining  unchanged.  The  uncertainty  of  the 
results  obtained  by  these  authors  is  confirmed  by  the  work  of  Tanatar, 
Clioina,  and  Kozireff  (Abstr.,  1895,  ii,  41),  who  found  that  the 
depressions  of  the  freezing  point  of  water  caused  by  organic  non- 
electrolytes  are  not  altered  sensibly  by  adding  to  the  water  10  or  20% 
of  methyl  or  ethyl  alcohol,  whilst,  with  salts  the  addition  of  alcohol 
increases  tin'  depressions  obtained  in  water  alone, 

I'hc  author  has  measured  tin'  freezing-point  depressions  of  bromo- 
fonn  produced  by  varying  quantities  and  proportions  of  sulphur  and 
carbon  disulphidc.  The  mean  dill'cionco  botwooti  the  experimental 
results  anil  i  lie  calculated  ones  is  Cr.s  •,,. 

Further,  Bloch  and  Bbhn  (Abstr.,  1 008,  ii,  579,  580)  and  Schonck 
and  FeJoke  (Abstr.,  1908,  ii,  762)  have  shown  thai  crude  hydrogen 
polyaulphide  is  not  a  mixture  of  II  ,8 ,,  H.S.,  II. ,s7,  and  ILK,,,  but  dial 
it  contains  the  two  sulphides  H„s.  ami  ll2S.t. 

'I'lic  melting  point  ourves  of  mixtures  <>f  selenium  ami  iodine 
obtained  by  Pellini  ami  Pedrina  (Abstr.,  1908,  ii,  888)  do  not  show 
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that  these  elements   do  not   form  a   compound,  but  only  that  such 
compound  decomposes  before  the  eutectic  temperature  is  reached. 
Olivari's  conclusions  (this  vol.,  ii,  37,  39)  are  also  criticised. 

T.  H.  P. 

Law  of  Corresponding  Boiling  Points.  Ulrich  Duhrixg 
(Zeitsch.  physikal.  Chem.,  1909,  65,  338 — 340).— A  claim  for  priority 
with  reference  to  the  discovery  of  the  law  in  question,  recently 
ascribed  by  Johnston  (Abstr.,  1908,  ii,  358)  to  Ramsay  and  Young. 

G.  S. 

Relation  between  the  Capillary  Constants  and  the  Latent 
Heat  of  Vaporisation  of  the  Solvent.  Paul  "VTaldex  {Zeitsch. 
physikal.  Chem.,  1909,  65,  257—288.  Compare  this  vol.,  ii,  122). — 
It  is  shown  from  the  available  data  for  over  sixty  liquids  that  there  is 
a  simple  relationship  between  the  heat  of  vaporisation,  A,  and  the 
specific  cohesion,  a2  (a-  =  rh,  where  h  is  the  height  to  which  the  liquid 
rises  in  a  capillary  tube  of  radius  r  mm.),  both  determined  at  the 
boiling  point;  for  non-associated  liquids,  A/a2  =  17'9;  for  associated 
liquids,  \/a-  is  greater  than  17'9.  Conversely,  the  heat  of  vaporisation 
can  be  calculated  from  the  above  relationship  when  the  specific  cohesion 
at  the  boiling  point  is  known,  and  a  more  complex  formula  is  deduced, 
by  which  the  value  of  A  at  the  boiling  point  can  be  calculated  from 
the  value  of  a2  at  lower  temperatures. 

When  liquids  with  very  divergent  boiling  points  are  compared,  the 
relationship  beween  a2  and  A  is  represented  more  satisfactorily  by 
means  of  the  formula  A/a2  =  46-0/log?V.  where  Ta  is  the  boiling  point 
of  the  liquid  on  the  absolute  scale.  By  combining  the  last  formula 
with  Van't  Hoff's  formula  for  the  molecular  elevation,  E,  of  the  boiling 
point,  E  =  0'02Ti/lV,  the  relationship  between  specific  cohesion  at  the 
boiling  point  and  boiling-point  constant  is  obtained  in  the  form 
E  =  0-00Q13Ta.2logTII{a.2,  a  formula  which  permits  of  the  calculation 
of  E  with  considerable  accuracy. 

It  is  further  shown  that  the  molecular  cohesion,  Ma",  the  molecular 
heat  of  vaporisation,  M\,  and  the  boiling  point  on  the  absolute  scale 
are  additive  in  character.  For  compounds  containing  only  hydrogen, 
oxygen  (bivalent),  nitrogen  (tervalent),  and  carbon,  the  formula 
Ma2—  ll'52)i,  where  2«  represents  the  sum  of  the  valencies,  holds 
within  very  wide  limits.  The  formula  is  not  valid  for  compounds 
containing  the  halogens  on  any  of  the  usual  assumptions  as  to  their 
valency,  nor  does  it  hold  for  water,  ammonia  or  methyl  alcohol.  The 
further  relations  Ta=\\-'2%n,  and  J/A=2402u  are  also  shown  to 
hold  in  many  cases. 

Finally,  from  the  formula  A/a2  =  constant,  the  conclusion  is  drawn 
that  the  molecules  of  all  non-associated  liquids  are  approximately  of 
the  same  diameter  at  their  respective  boiling  points.  G.  S. 

Latent  lHeat  of  Evaporation  of  j'soAmyl  Ether.  W.  A. 
Kurbatoff  (J.  Russ.  Phys.  Chem.  Soc,  1908,  40,  1471— 1474).— The 
mean  specific  heat  of  tsoamyl  ether  between  24°  and  170°  is 
0-5721  ±0'5%,  the  latent  heat  of  evaporation,  p,  being  53'1  cals.  with 
an  accuracy  of  about  1%  and  Trouton's  constant,  K,  188.    T.  H.  P. 
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Latent  Heat  of  Evaporation  and  Specific  Heat  of  Naphtha- 
lene. W.  A.  Kukbatoff  (J.  liuss.  Phys.  Chem.  Soc,  1908,  40, 
1474 — 1477). — Taking  the  specific  heat  of  naphthalene  as  0'32  at  20D 
and  0-7  at  215°,  the  latent  heat  of  evaporation  is  found  to  be  74-7 
cals.  and  Trouton's  constant,  19-3.  The  latter  figure  confirms 
the  observation  that,  in  an  homologous  series,  Trouton's  constant 
diminishes  as  the  boiling  point  exceeds  100°.  T.  H.  P. 

Latent  Heat  of  Vaporisation  of  Benzoin  isoButyl  Ether. 
W.  A.  Kurbatoff  (J.  Puss.  Phys.  Chem.  Soc,  1908,  40,  1477—1480). 
— The  latent  heat  of  vaporisation  of  benzoin  isobutyl  ether  is  found 
to  have  the  mean  value  55-7  cals.,  the  greatest  deviation  from  this 
mean  being  1'2%.  From  this  value,  Trouton's  constant  is  calculated 
to  be  19'3.  The  only  substance  having  a  high  boiling  point  and 
a  high  Trouton  constant  (21-5)  is  mercury,  which  is  not  comparable 
with  other  substances,  owing  to  the  extreme  simplicity  of  its  molecular 
structure.  T.  H.  P. 

Latent  Heat  of  Vaporisation  of  Acetic  Anhydride  and 
Determination  of  the  Association  of  Liquids.  \V.  A. 
Kurbatoff  (/.  Buss.  Phys.  Chem.  Soc,  1908,  40,  1480— 1487).— The 
author  shows  that  the  value  of  the  Ramsay-Shields  constant  for 
determining  whether  a  liquid  is  associated  is  greatly  diminished  by 
the  observations  (1)  that  the  magnitude  of  the  constant  changes  with 
the  molecular  weight,  and  that  (2)  change  of  the  constant  with  rise 
of  temperature  occurs  even  with  non-associated  compounds. 

The  author's  measurements  of  the  specific  heat  of  acetic  anhydride 
lead  to  the  meau  value  04551  ±033%  for  the  range  of  temperature 
20 — 138°.  The  latent  heat  of  vaporisation  is  found  to  be  926  ±05% 
at  138°.  Trouton's  constant,  calcuated  from  these  results,  is  22-9. 
Acetic  anhydride  is  hence  associated,  and  is  converted  into  simple 
molecules  at  the  moment  of  boiling.  T.  H.  P. 

Lithium,  Strontium,  and  Barium  Oxides.  Robert  de  Foucrand 
(Ann.  Chim.  Phys.,  1908,  [viii],  15,  433— 490).— A  detailed  account  of 
work  already  published  (comparo  Abstr.,  1907,  ii,  615,  683,  928  ; 
1908,  ii,  155,  493,  764).  Using  the  corrected  value  for  the  heat  of 
solution  of  strontium  oxide  (Abstr.,  1908,  ii,  765),  the  heat  of 
Formation  of  strontium  oxide  is  138'64  Cal.,  and  not  137'6  Cal.  as 
stated  (Abstr.,  1908,  ii,  155).  The  heats  of  formation  of  the 
peroxides  of  calcium,  strontium,  and  barium  are  15737,  15307,  and 
145  58  Cal.  respectively,  and  not  15733,  15210,  and  145-71  Cal.  as 
stilted  (loc.  cit.).  M.  A.  W. 

Heat  of  Hydration.  Wm.i.km  P.  Jokissen  (Chem.  Weekblad,  1908, 
5,  875 — 8K.H). — A  summary  of  tho  literature  on  boat  of  hydration, 
and  a  criticism  of   the  results  obtained.  A.  J.  \V. 

Heats  of  Dissociation  of  some  Electrolytes  in  Organio 
Solvents.  P\m.  Dotoit  Mid  E.  Di  PSBTHUia  (J.  Chim.  Phys.,  1908, 6, 
li'.u  7 j.i )  I'hn  r!ivi.rn-  il  conduct ivity,  Mid  hence  tin- degree  of  ionie*" 
i.inn,  of  sodium  Iodide  in  ethyl,  propyl,  uobutyl,  and  feoamyl  alcohols, 
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and  in  acetone  and  pyridine,  has  been  determined  at  intervals  of 
10°  between  0°  and  80°  (in  the  case  of  acetone  up  to  •40°),  aud  siniilar 
measurements  have  been  made  with  potassium  iodide  and  sodium  and 
potassium  thiocyanates  in  pyridine.  The  dilutions  employed  were  from 
1000  to  20,000  litres  per  mol.  of  salt,  within  which  limits  Ostwald's 
dilution  law  applies  in  most  cases,  so  that  the  degree  of  dissociation 
can  be  accurately  determined.  From  the  results,  the  heat  of  dissocia- 
tion has  been  calculated  by  Van't  Hoff's  formula. 

Contrary  to  Walden's  statement  (Abstr.,  1907,  ii,  437),  the  heat  of 
dissociation  of  a  salt  has  not  the  same  value  in  different  solvents  ;  for 
sodium  iodide  as  solute  it  is  positive  in  ethyl  alcohol,  zero  in  acetone, 
and  negative  in  the  other  alcohols  and  in  pyridine.  Further,  the  heat  of 
ionisation  also  varies  greatly  with  the  temperature  in  most  cases  ;  in 
t'soamyl  alcohol  it  is  -2008  cal.  at  15°  and  -  16,760  cal.  at  75°.  On 
the  other  hand,  the  heats  of  ionisation  in  pyridine  of  the  four  salts 
above  mentioned  are  nearly  equal  and  do  not  vary  much  with 
temperature. 

The  fact  that  for  what  is  presumably  the  same  reaction,  Nal  =  Na'  + 1', 
the  thermal  effect  in  different  solvents  is  very  different,  indicates  that 
the  process  in  question  is  not  simple  ;  it  is  probable  that  combination 
between  ions  and  solvent  is  of  importance.  The  differences  between 
the  authors'  results  and  those  of  Walden  are  ascribed  to  the  fact  that 
the  latter  observer  used  erroneous  values  for  the  molecular  conductivity 
at  infinite  dilution,  obtained  by  extrapolation  from  relatively  con- 
centrated solutions.  G.  S. 

The  Density  of  Liquids  Below  Zero.  Jean  Timmermans  {Bull. 
Soc.  chim.  Belg.,  1908,  22,  427 — 439). — It  has  been  shown  previously 
(Abstr.,  1908,  ii,  85)  that  none  of  the  liquids  studied  has  a  maximum 
density  analogous  to  that  of  water  at  4°.  The  original  experiments,  which 
were  accurate  to  the  extent  of  1  in  1000,  have  now  been  repeated 
more  exactly,  the  error  not  exceeding  1  in  10,000.  The  present  paper 
relates  to  the  apparatus  and  experimental  methods  employed.  The 
measurements  were  made  by  means  of  the  dilatometer.  A  series  of 
the  latter  were  employed  in  order  to  avoid  capillary  tubes  of  unwieldy 
length  to  cover  the  range  of  temperature  considered,  and  were  calibrated 
with  an  accuracy  of  1  in  20,000.  The  apparent  internal  volume  of  the 
dilatometers  at  0°  was  not  altered  by  two  hours'  immersion  in  liquid 
air.  The  errors  due  to  the  meniscus  were  corrected  in  the  case  of 
mercury  as  calculated  by  Schalkwyk  and  by  Gockel,  and  in  the  case  of 
liquids  which  "wet"  glass  by  assuming  the  surface  of  the  liquid  in  the 
capillary  to  be  hemispherical.  This  correction  amounts  to  about 
l/10,000th  of  the  volume  to  be  measured.  With  very  volatile  liquids 
a  correction,  amounting  to  about  1/10, 000th  of  the  total  weight,  had  to 
be  made  for  the  weight  of  saturated  vapour  in  the  dilatometer  above  the 
surface  of  the  liquid.  The  densities  of  the  liquids  at  0°  compared  with 
that  of  water  at  4°  were  taken  as  standards,  and  were  determined  by 
means  of  an  Ostwald-Perkin  pyknometer.  The  apparatus  for  maintain- 
ing the  dilatometer  at  constant  and  uniform  temperatures  below  0° 
consists  of  a  tube  to  contain  a  pure  liquid  (for  cooling  the  dilatometer), 
solidifying  at  a  known  temperature  below  0°,  surrounded  by  a  Dewar 
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tube  provided  with  a  tubulure  and  stopcock,  which  again  is  surrounded 
byanother  Dewar  vessel,  the  walls  of  the  latter  being  silvered  except  over 
a  small  space  left  transparent  for  reading  the  volumes  in  the  dilatometer. 
The  outer  vessel  must  be  maintained  (by  means  of  liquid  air  or  carbon 
dioxide)  at  least  15 — 20°  below  the  solidification  point  of  the  cooling 
liquid.  Air  is  kept  between  the  walls  of  the  inner  Dewar  vessel  until 
the  cooling  liquid  (which  must  be  kept  continually  stirred)  solidifies 
(this  should  occur  rapidly  throughout  the  entire  liquid)  when  it  is 
pumped  out  until  the  internal  pressure  is  50 — 200  mm.,  according  to 
the  difference  of  temperature  of  the  inner  tube  and  the  outer  Dewar 
vessel.  This  prevents  further  cooling  of  the  cooling-bath,  and  enables 
the  latter  to  be  kept  at  a  known  constant  and  uniform  temperature 
for  some  hours.  Thus  the  volume  of  liquid  in  the  dilatometer  can  be 
measured  at  fixed  uniform  temperatures  below  0°.  The  temperatures 
are  determined  by  a  Callendar  resistance  thermometer  in  conjunction 
with  a  Callendar-Griffin  bridge,  by  means  of  which  resistances  can 
be  measured  to  1/1 0,000th  of  an  ohm.  The  exact  evaluation  of  the 
temperature  is  made  according  to  the  calculations  of  Travers  and 
Gwyer  (Abstr.,  1905,  ii,  372). 

The  sole  systematic  errors  of  any  importance  in  the  work  are  (1) 
that  in  the  calibration  of  the  dilatometers,  equal  to  1 /20,000th  of  the 
density,  (2)  that  in  reducing  the  scale  of  the  platinum  resistance 
thermometer  to  the  scale  of  the  gas. thermometer,  equal  to  1/1 0,000th 
of  the  density. 

The  results  obtained  for  ethyl  acetate  show  that  the  density  of  this 
liquid  varies  according  to  the  expresson  Z><  =  0-92540  -  0'0011863<, 
Di  being  the  density  at  - 1°,  t  the  temperature  interval  below  0°,  and 
0'92540  the  density  at  0°.  The  greatest  difference  between  the 
observed  densities  and  those  calculated  by  this  formula  is  only  O'OOOH. 

E.  H. 

Expansion  Coefficient,  Specific  Cohesion,  Surface  Tension, 
and  Molecular  Weight  of  Solvents.  Paul  Walden  (Zeilsch. 
physikal.  Chem.,  1908,  65,  129 — 225). — The  densities  of  a  number  of 
carefully  purified  liquids  which  have  considerable  solvent  power  have 
been  determined  at  0°,  25°,  and  50°.  From  these  results  and  the 
available  experimental  data  on  the  density,  specific  cohesion, 
and  surface  tension  of  a  large  number  of  liquids,  and  tho  variation  of 
bhe  e  properties  with  the  temperature,  certain  relationships  are 
deduced  between  those  properties  themselves  and  betweeu  the  physical 
properties  and  molecular  weights  of  tho  solvents  in  question. 

The  general  formula,  Vt=  V„/(l  -  kt),  proposed  l>y  Mendeleeff  to 
represent  the  variation  of  the  density  of  liquids  with  temperature,  has 
been  tested  by  application  to  the  data  for  forty-nine  different  liquids, 
including  nine  liquefied  gases.  It  is  valid  for  liquids  boiling  bolow 
100  .  but  only  moderately  bo  for  liquids  boiling  at  higher  temperature! ; 
h  varies  fox  different  liquids  between  1)000178  and  0-00216. 

For  Don-associated  substances,  the  ''expansion  modulus,'1  /,-,  is 
inversely  prnpni'l  lonal  to  the  critical  temperature,  !,-,  on  the  centigrade 
scale,  and  in  many  cases  /■/,.  (KM.  BOr  certain  liquefied  gases  and 
Other    liquids    with    low    critical    toinpeial  in  cs,    I  he    value    of    k'J'c" 
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constant  =  0-49,  the  critical  temperature  being  measured  on  the 
absolute  scale.  There  is  also  parallelism,  but  not  proportionality, 
between  the  expansion  modulus  and  the  compressibility  of  liquids. 

The  data  as  to  the  surface  tension,  y,  for  over  fifty  liquids  are 
taken  from  the  results  of  Ramsay,  Guye,  and  others  ;  those  for  the 
"  specific  cohesion,"  a2,  are  mostly  calculated  from  the  values  of  y  by 
means  of  the  equation,  a-  =  2y/9-81rf,  where  d  is  the  density.  In  some 
cases  the  y  values  are  calculated  from  the  experimental  values  of  a2 
by  means  of  the  same  formula.  The  variations  of  the  surface  tension 
and  the  specific  cohesion  respectively  with  the  temperature  are  repre- 
sented through  a  wide  range  of  temperature  by  the  equations 
yt  =  yi,(l-pt)  and  ar  =  a02(  1  -  kj),  where  j8  and  £j  are  constants  for 
any  one  liquid,  but  vary  with  the  nature  of  the  liquid.  It  is  shown 
that  for  non-associated  liquids,  fitc  =  constant  =  1  '16,  and  that  &]£<,= 
constant  =  0'94.  From  these  equations  the  critical  temperature  can  be 
calculated  when  /?  or  kl  are  known,  and  it  is  shown  that  the  calculated 
and  observed  results  are  in  good  agreement.  Other  methods  which 
have  been  suggested  for  calculating  critical  temperatures  are 
discussed. 

Further,  the  quotient  of  the  latent  heat  of  evaporation  at  the 
boiling  point,  \a,  by  the  specific  cohesion  at  the  same  temperature 
is  constant  and  =17-9.  Combining  this  with  the  mathematical 
expression  for  Trouton's  rule,  J/Aa/2'0.=  207,  where  M  is  the 
molecular  weight  of  the  liquid,  the  equation  MairIT<T  =  1-16  is 
obtained,  and  is  shown  to  be  valid  for  non-associated  liquids  (compare 
Kistiakowsky,  Abstr.,  1906,  ii,  655).  For  associated  liquids,  this 
expression  is  no  longer  constant,  but  is  smaller  the  more  the  liquid 
is  associated.  We  have  thus  a  new  method  for  determining  the 
molecular  weight  of  liquids,  which  appears  to  give  more  consistent 
results  than  any  other  method  so  far  suggested.  In  the  first 
instance,  the  above  equation  only  applies  to  observations  at  the 
boiling  point,  but  a  rather  more  complicated  equation  is  derived 
which  admits  of  the  calculation  of  the  molecular  weight  from 
capillary  observations  at  any  temperature. 

When  allowance  is  made  for  the  fact  that  Trouton's  rule  is  only 
valid  over  a  limited  range  of  temperature,  a  more  accurate  formula, 
J/=0'4352'<rIog?V/a2<r,  is  obtained,  and  is  applied  to  the  determination 
of  the  molecular  weight  of  liquefied  gases  and  other  liquids.  Of  the 
ten  liquefied  gases  considered,  only  hydrogen  chloride  is  considerably 
associated  (association  factor  =  T32).  The  association  factor  for 
cadmium  is  rather  less  than  unity  ;  it  is  therefore  monatomic  in  the 
liquid  state. 

When,  instead  of  the  specific  cohesion,  the  surface  tension,  y,  is 
used,  the  expression  M\jVy,T  =  3-64  is  obtained,  where  V  is  the 
molecular  volume,  and  the  other  factors  have  the  same  significance  as 
above.  Combining  this  with  Trouton's  rule,  we  obtain  VyajTa  =  b'§7. 
These  expressions  are  shown  to  be  valid  for  a  large  number  of 
non-associated  liquids,  but  for  associated  liquids  the  quotients  are 
less  than  3'64  and  5"67  respectively,  and  from  the  observed  values 
the  degree  of  association  can  be  calculated. 

According  to  Eotvos-Ramsay-Shields,  the  temperature-coefficient  of 
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the  "  molecular  surface  energy  "  should  be  constant  for  non-associated 
liquids,  that  is,  d(yYi)/dt  =  constant  =  2-12.  The  above  considerations, 
however,  lead  to  the  conclusion  that  d(yV)/dt  should  be  constant,  and 
it  is  shown  by  application  to  twenty-four  typical  liquids  that  the 
latter  expression  varies  less  than  the  former  ;  the  mean  value  is  8-80. 
For  associated  liquids  the  value  is  less,  and  from  the  above  equation 
the  degree  of  association  can  be  calculated  as  in  the  case  of  the 
Ecitvbs  equation.  The  results  obtained  by  the  two  methods  are  in 
satisfactory  agreement.  G.  S. 

Liquefaction  and  Compressibility  of  Gaseous  Mixtures.  A 
Case  in  which  Combination  Occurs.  E.  Briner  and  E.  Cardoso 
(J.  Chim.  Phys.,  1908,  6,  641 — -680). — The  gases  were  liquefied  by 
means  of  liquid  air  or  solid  carbon  dioxide  and  ether,  and  purified  by 
fractional  distillation.  The  compression  was  effected  with  a  Cailletet 
pump,  the  compression  tube  contained  a  stirrer  worked  by  a  magnet, 
and  the  pressure  was  measured  on  a  nitrogen  manometer. 

The  compressibilities  and  vapour  tensions  of  certain  binary  mixtures, 
and  of  the  components  separately,  have  been  determined  at  different 
temperatures. 

A  mixture  of  sulphur  dioxide  and  methyl  ether  in  equivalent  pro- 
portions liquefies  with  very  little  alteration  of  pressure,  and  the  vapour- 
pressure  curve  of  the  system  shows  a  minimum  at  the  same  composition, 
from  which  the  conclusion  is  drawn  that  a  compound,  S02,Me20,  exists. 
The  critical  temperature  of  a  mixture  of  this  composition  is  152'5°, 
between  those  of  the  components,  and  the  critical  pressure  62  atmo- 
spheres. From  the  variation  of  the  pressure  of  the  binary  mixture 
with  temperature,  it  is  calculated  by  means  of  Van't  Hoff's  equation 
that  the  heat  given  out  by  the  reaction  Me.20(gas)  +  S02(gas)  = 
Me„0,SO.,(solid)  is  118  cal.  between  50°  and  100°  and  87  cal.  between 
138°  and"l47°. 

No  evidence  of  combination  has  been  obtained  in  the  following 
binary  systems  :  methyl  ether  and  methaue,  methyl  ether  and  carbon 
dioxide,  and  methyl  ether  and  nitric  oxide.  G.  S. 

Relation  between  Surface  Tension  and  Specific  Volume  of 
Non-associated  Liquids.  Reginald  O.  Hekzog  (Zeilsch.  Kltklru- 
chem.,  1908,  14,  830 — 831).— By  combining  Avenarius'  equation  for 
the  dependence  of  specific  volume  on  temperature  with  Van  dor  Waals' 
equation  for  surface  tension  and  temperature,  the  author  obtains 
logy  +  fxv  =  r,  where  y  and  v  are  surface  tension  and  specific  volume  at 
the  same  tompuraturo,  and  /x  and  r  specific  constants  of  the  substance. 
The  relation  is  shown  to  hold  good  for  Biz  liquids.  The  relation 
ji  =  528  times  the  critical  density  is  also  true.  T.  E. 

Supertension  and  Viscosity.  Chaki.es  Ma  hie  (Compl.  rend., 
1908,  147,  1400—1402). — The  effect  of  variations  in  the  viscosity  of 
ih.  i  In  i inlyto  on  the  oxcosh  voltage  required  to  liberate  hydrogen  at 
different  electrodes  dipping  in  A',  1  sulphuric  acid  lias  boon  examined 
When  'in'  wpertension  Is  .small,  t lie  effect  of  increased  viscosity  is 
slight,   thus    <••£>'/..    of    gelatin    raises    tho    supertension    at    platinised 
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platinum  electrodes  at  most  by  0  001  volt,  but  for  metals  with  high 
supertension  the  effect  is  much  greater,  thus  0-l%  of  gelatin  raises  the 
supertension  at  lead  electrodes  by  005  volt.  G.  S. 

Viscosities  and  Limiting  Conductivities.  Paul  Dutoit  and 
H.  Duperthuis  (J.  Chim.  Phys.,  1908,6,  726— 731).— Walden  (Abstr., 
1906,  ii,  335)  has  shown  that  for  tetraethylammonium  iodide  in 
organic  solvents  the  product  of  the  viscosity,  -q,  of  the  solvent  and  the 
molecular  conductivity  at  infinite  dilution,  /Xqq  ,  is  independent  of  the 
nature  of  the  solvent  and  of  the  temperature;  rj/i^  =  0"7  approximately. 
The  authors  have  determined  the  viscosities  at  intervals  of  10° 
between  0°  and  40°  (in  some  cases  up  to  80°)  of  the  seven  solvents 
already  mentioned  (see  this  vol.,  ii,  120),  and  show  that  Walden's  rule  is 
not  of  general  validity.  The  product  T]fix  is  not  the  same  for  the 
different  solvents,  nor  does  it  tend  towards  a  fixed  value  as  the 
temperature  rises.  At  0°  the  extreme  values  are  0'374  (in  isoamyl 
alcohol)  and  0-573  (in  pyridine),  and  at  80°  the  extreme  values  are 
0'225  and  0'559  (in  the  same  solvents).  Further,  17^^  varies  with  the 
temperature  ;  in  four  of  the  solvents  it  diminishes,  and  in  one  it 
increases,  with  increase  of  temperature.  The  variations  are  consider- 
able in  some  solvents  ;  from  80°  to  0°,  rjfj.V)  increases  by  47%  in  isoamyl 
alcohol  and  by  25%  in  tsobutyl  alcohol.  G.  S. 

Adsorption.  Leonor  Michaelis  and  Peter  Rona  (Biochem. 
Zeitsch.,  1908,  15,  196 — 216). — Determinations  were  made  of  the 
adsorption  of  acetone  by  charcoal,  and  the  results  were  found  to 
agree  with  the  theory  of  Gibbs  and  Freundlich.  The  adsorbabilities 
of  acetone  in  the  presence  of  acetic  acid,  or  acetic  acid  in  the  presence 
of  acetone,  by  charcoal  were  also  determined,  and  it  was  found  that 
the  simultaneous  presence  of  two  adsorbable  substances  diminished 
the  adsorbability  of  either.  The  phenomenon  of  the  diminution 
of  adsorbability  by  the  presence  of  a  second  adsorbable  substance  was 
not  observed,  however,  in  the  case  of  proteins  and  certain  dyes.  In 
the  case  of  the  former  substances,  there  is  a  further  peculiarity, 
in  that  the  adsorption  process  is  not  reversible.  This  was  thought  to 
be  due  to  the  conversion  of  the  protein  into  an  insoluble  form,  such  as 
takes  place  on  coagulation,  but  the  same  phenomenon  takes  place  when 
albumoses  are  adsorbed,  and  it  was  experimentally  shown  that  in  this 
case  the  presence  of  acetone  does  not  diminish  its  adsorbability 
by  charcoal.  The  conclusion  is  drawn  that  the  adsorption  of  proteins 
is  not  a  simple  mechanical  process,  but  depends  probably  on  the 
electrical  properties  of  the  surfaces.  S.  B.  S. 

Coefficient  of  Diffusion.  Basil  W.  Clack  (Phil.  Mag.,  1908, 
[vi],  16,  863 — 879). — The  author  has  endeavoured  to  elaborate  an 
accurate  method  of  measuring  the  diffusion  coefficients  of  dissolved 
salts,  and  to  determine  to  what  extent  diffusion  depends  on  concen- 
tration. 

The  solutions  under  investigation  were  enclosed  in  a  glass  bulb  into 
which  a  diffusion  tube  4  cm.  long  was  sealed  in  such  a  way  that  the 
end    projected    2  cm.   into  the  bulb.      The  bulb   was  suspended   in 
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distilled  water  beueath  the  pan  of  a  delicate  balance,  so  that  the  weight 
of  its  contents  could  be  measured  automatically  from  time  to  time. 
As  salt  diffused  out  of  the  bulb,  the  solutions  contracted,  and  water 
entered  to  make  up  for  this  contraction  at  nearly  constant  rates 
so  long  as  the  concentration  was  not  appreciably  diminished.  A 
steady  distribution  of  concentration  being  established  in  the  diffusion 
tube,  an  equation  could  be  deduced  counecting  the  rate  of  loss  of 
weight  of  the  bulb  with  the  coefficient  of  diffusion. 

The  results  obtained  are  held  to  show  that  the  method  is  capable^  of 
yielding  accurate  values  when  certain  conditions  of  experiment  are 
observed.  The  following  diffusion  coefficients  at  0°  are  given : 
KNOa  in  10%  solution  0844,  in  5%  solution  0870;  KC1  in  20% 
solution  0972,  in  10%  solution  0-954.  R.  J.  C. 

Osmosis  of  the  Alkali  Haloids.  Fraxz  \Viesiers  (Ann.  Physik, 
1908,  [iv],  27,  1081— 1098).— Measurements  have  been  made  of  the 
relative  changes  in  concentration  which  take  place  in  solutions  of  the 
halogen  salts  of  the  alkali  metals  when  the  solutions  are  separated 
from  water  by  a  membrane  of  pig's  bladder.  The  data  are  used  to 
calculate  the  so-called  endosmotic  equivalent,  the  quantity  of  water 
which  in  a  given  time  replaces  unit  quantity  of  the  dissolved 
substance. 

The  endosmotic  equivalent  decreases  as  the  molecular  weight  of  the 
dissolved  haloid  salt  increases.  It  is  independent  of  the  temperature, 
although  the  absolute  magnitude  of  the  two  diffusion  currents 
increases  with  rise  of  temperature  in  consequence  of  the  greater 
velocity  of  the  molecules.  With  increasing  concentration  of  the 
solution,  the  diffusion  currents  increase  in  magnitudo,  but  since  the 
How  of  water  increases  nioro  rapidly  than  that  of  the  salt  solution, 
the  endosmotic  equivalent  is  greater  the  more  concentrated  the 
solution.  H.  M.  D. 

Osmotic  Pressures  of  Aqueous  Solutions  of  Calcium  Ferro- 
cyanide.  I.  Concentrated  Solutions.  Eabl  of  Berkeley, 
KitNAi.D  (!.  J.  Hakti.ky,  and  C.  X.  Bukton  (Phil.  Trans.,  1908, 
A,  209,  177 — 20,'j). — Porter's  equation  taking  account  of  the  effect 
of  compressibility  of  solvent  and  solution  on  the  relation  of  osmotic 
to  vapour  pressures  (Abstr.,  1907,  ii.  71.3  ,  1908,  ii,  670),  can  be 
modified  and  appliod  to  determinations  of  vapour  pressure  made  in 
air  at  atmospheric  pressuro  instead  of  under  vacuum  conditions. 
Whilst  Porter's  equation  yields   results   differing  from  tho  authors' 

i     peri nts    by    2    or   '•>",,.   the   modified    equation    is   in    close    agree 

iik  ill    with    experiment*    The   authors    have   endeavoured     to    increase 

the  accuracy  of  their  vapour-pressure  determinations  in  order  to 
render  f  he  correction  for  compressibility  significant. 

Determinations  were  made  at  0°  of  osmotic  pressure,  vapour 
pre  "!.,  and  compressibility  of  concentrated  solutions  of  calcium 
ferrocyanide.  The  pure  I  tit,  reory  tallised  to  eliminate  potassium, 
ted  ol  yellow  orystals  containing  1 1 1 1  0 

In  previon  nee  tiremenl  of  vapour  pressure  by  tho  bubbling 
method,  an  unexplained  In     of  weight  ooourred  in  the  whole  apparatus 
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•as  well  as  in  the  particular  bulb  containing  the  solution.  The 
.complete  elimiuation  of  rubber  tubing  from  the  apparatus  and  the 
substitution  of  mercury  seals,  although  an  advantage,  was  not  entirely 
satisfactory,  because  a  ponderable  amount  of  mercury  now  volatilised. 
Finally,  platinum-iridium  connecting  tubes  with  ground-in  junctions 
•were  used  throughout,  and  no  appreciable  source  of  error  was  found 
in  the  method  so  modified. 

Determinations  of  osmotic  pressure  were  carried  out  as  previously 
.described  (Abstr.,  1906,  ii,  599).  The  amount  of  calcium  ferrocyanide 
leaking  through  the  copper  ferrocyanide  membrane  was  found  to  be 
practically  nil. 

A  special  form  of  piezometer  was  employed  for  compressibility 
determinations.  The  compressibility  tube  was  made  of  Jena  glass, 
the  compression  coefficient  of  which  has  been  determined  by  Straubel  to 
be  228  x  10_s.  A  check  experiment  made  by  the  authors  gave  the 
value  223  x  10"s.  Possible  sources  of  error,  particularly  those  due 
to  temperature,  were  carefully  guarded  against. 

The  concordance  of  observed  osmotic  equilibrium  pressures,  and  those 
calculated  from  vapour  pressures  and  compressibilities  by  the  modified 
Porter's  equation,  is  held  to  indicate  a  satisfactory  agreement  between 
experiment  and  thermodynamic  reasoning.  Pv.  J.  C. 

Contact  Pyrogenetic  Oxidation  of  Hydrogen  and  Carbon 
Monoxide  by  Air.  E.  I.  Orloff  (J.  Russ.  Phys.  Chem.  Soc,  1908, 
40,  1590 — 1595). — The  author  has  studied  the  oxidation  of  excess  of 
hydrogen  and  of  carbon  monoxide  by  air  in  presence  of  copper  or 
platinum  gauze  under  such  conditions  that  the  contact  material  is 
heated  by  the  oxidation  process.  The  results  are  given  in  detail,  and 
do  not  admit  of  condensation  (compare  following  abstract). 

T.  H.  P. 

General  Conditions  of  Contaot  Oxidations  accompanied  by 
Auto-heating  of  the  Contact  Layer.  E.  I.  Orloff  (J.  Russ.  Phys. 
Chem.  Soc,  1908,  40,  1596 — 1603.  Compare  preceding  abstract). — 
These  contact  oxidations  are  divided  into  two  classes  :  (I)  reversible 
reactions,  such  as  2H2  +  02  Z^  2H20,  2S02  +  0.,  ~  2S03,  and  4HC1  + 
02  Z^  2H.,0  +  2C12;  (II)  reactions  which  are  not  reversible  under 
the  experimental  conditions,  such  as  2CO  +  02  =  2CO.,  and  4NHS  +  302  = 
2N2  +  6H20. 

Class  I. — In  this  case  the  velocity  of  flow  of  the  mixed  gases  is 
without  influence  on  the  magnitude  of  C2.Cj/Cu3,  which  has  the  con- 
stant value  0-55,  C  and  Cx  representing  the  initial  concentrations 
of  the  hydrogen  and  oxygen  respectively,  and  Cn  the  concentration  of 
the  water  vapour.  In  contact  with  the  heated  layer  of  copper  or 
platinum  gauze,  the  gases  occupy  a  volume  Vm  greater  than  the 
volume  V  they  occupy  after  leaving  this  layer  and  cooling.  If  r  is 
the  ratio  of  the  initial  speed  to  the  mean  speed  of  the  gases,  and  K 
and  A'j  the  concentrations  of  the  hydrogen  and  oxygen  respectively  in 
the  final  gases,  (CP.GJr*)"?  =  (A'2A',)' '.  Inserting  the  values  of  C2C,/r2 
and  A^.A'j  given  by  the  four  experiments  previously  described  (see 
preceding  abstract),  the  quotient    V„JV  is  found  to  be  6,  6-87,  5-87, 
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and  6 '8.  If  t°  represents  the  fall  of  the  temperature  of  the  gases  on 
leaving  the  heated  contact  layer,  VmjV=  273/(273  -  t),  from  which  t°  = 
227°,  233°,  226°,  and  230°;  using  a  contact  layer  8—12  cm.  in  length, 
the  actual  difference  of  temperature  between  the  heated  and  unheated 
parts  was  found  to  be  approximately  230°. 

Class  II. — In  this  case,  not  only  the  concentrations,  but  also  the 
speed  with  which  the  mixed  gases  meet  the  contact  layer  is  of  import- 
ance, and  unless  the  velocity  of  flow  reaches  a  certain  value  in  each 
particular  case,  no  heating  of  the  contact  layer  takes  place.  For  the 
oxidation  of  carbon  monoxide  and  methyl  and  propyl  alcohols,  the  con- 
stant, C2CxjV2,  has  the  values  0022—0-021,  0-00103.  and  0000103 
respectively,  C  and  Cj  being  the  initial  volume  concentrations  of  the 
carbon  monoxide,  etc.,  and  of  the  oxygen  respectively,  and  V  the  mean 
velocity  of  the  gaseous  mixture.  From  the  equation  (CiC1/r2)x  = 
(Ii-K^Y,  it  is  calculated  by  means  of  the  experimental  numbers 
obtained  (see  preceding  abstract)  that  JX/Y=2'Qi,  2-21,  and  2"1.  It 
is  found  experimentally  that  the  ratio  of  the  absolute  temperature  of 
the  heated  portion  of  the  contact  layer  to  that  of  the  cool  portion, 
TJT„,  has  the  approximate  value  2,  from  which  it  is  deduced  that 
TxjT„  =  X/T.  Replacing  A'  and  Y  in  the  equation  given  above  by  Tx 
and  I\  respectively,  an  expression  is  obtained  showing  that  increase  of 
r,  decrease  of  V,  and  increase  of  TX\TV  all  cause  increase  of  the  reaction 
between  carbon  monoxide  and  oxygen.  With  methyl  and  propyl 
alcohols,  the  primary  oxidation  is  accompanied  by  decomposition  of  the 
alcohol  and  oxidation  of  the  decomposition  products,  whilst  with 
ammonia  part  of  the  nitrogen  originally  formed  is  oxidised  to  oxides 
of  nitrogen.  T.  H.  P. 

Polyiodides.  F.  Olivari  (Atti  7?.  Accad.  Lincei,  1908,  [v],  17, 
ii,  584 — 590). — The  author  has  studied  the  influence  of  the  solvent  on 
the  relation  xjy  =  6  between  the  concentration  x  in  gram-mols.  of 
iodine  dissolved  and  the  concentration  of  an  insoluble  iodide  (KI) 
passing  into  solution  to  form  polyiodides  (K[„n  +  1). 

The  results  show  that  all  the  alcohols,  acids,  esters,  ketones,  cyano- 
and  nitro-dcrivatives,  on  which  iodine  has  no  chemical  action,  allow  of 
the  formation  of  polyiodides.  The  solubility  of  potassium  iodide  in 
presence  of  iodine  increases  approximately  with  the  dielectric  constant 
of  the  solvent. 

With  solvents  having  analogous  chemical  functions,  the  ratio  0,  and 
also./-,  increase,  and  consequently  the  absorption  of  potassium  iodide 
diminishes  with  increase  of  the  molecular  weight  of  the  solvent,  that 
is,  with  increase  of  its  anomalising  power  and  with  decrease  of 
ii    dialed  rio  constant. 

Comparison  of  the  results  obtained  with  solvents  having  different 
chemical  1  unci  ions  shows  that  the  absorption  of  potassium  iodido 
depends  ui>  the  anomalising  property  as  well  as  on  the  dissociating 
DOWer  of  the  solvent.      The  solvents  which  increase  I  be  ratio  0,  do  so  in 

the  following  order  i  acetic  acid  (9*7),  ethyl  acetate  (6-l  I ), ethyl  alcohol 

,  nitrobenzene  (36*4),  ethyl   bromide  ''•').  hydrocarbons  (3),  the 

Dumberi  in  bracket     representing  the  respective  dielectric  constants, 

As  ice., ,, |     ;,, ulising    power,  the    series  CO., II,  ClI.K,  OH,   NO,,    l!r, 
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Me  is  in  very  good  agreement  ■with  the  series  given  by  Auwers 
(Abstr.,  1903,  ii,  268),  considering  that  these  groups  are  not  united  to 
the  same  radicle  in  the  solvents  investigated. 

With  different  iodides  and  the  same  solvent,  it  is  found  that  when 
the  solutions  of  iodine  are  dilute,  almost  identical  values  of  6  are 
given  by  the  iodides  of  any  one  group  of  the  periodic  system.  With 
concentrated  solutions,  however,  deviations  occur  in  a  definite  sense, 
which  seems  to  indicate  that  they  bear  a  relation  to  the  electropositive 
character  of  the  metal.  Diminution  of  the  latter  character  is  accom- 
panied by  a  diminution  in  the  absorption  of  the  iodide  by  a  nitro- 
benzene solution  of  iodine.  T.  H.  P. 

Kinetics  of  Alkylation.  Heinrich  Goldschmidt  (Zeitsch  Elelc- 
trochem.,  1909,  15,  10 — 11). — The  experiments  of  Acree  and  his 
pupils  (Abstr.,  1908,  ii,  919)  do  not  prove  the  existence  of  tautomeric 
forms  in  solution,  as  they  are  equally  well  explained  by  the  supposition 
that  the  alkyl  halide  is  added  on  to  the  anion  of  the  salt  in  two 
different  ways,  the  two  complex  ions  yielding  the  0-  and  N-ethers 
respectively.  T.  E. 

Researches  on  the  Formation  of  Esters.  Heinrich  Gold- 
schmidt [with  M.  Asriel,  V.  Koren  Lund,  and  Olaf  Udby]  (Zeitsch. 
EUktrocliem.,  1909,  15,  4— 10).— Kailan  (Abstr.,  1908.  ii,  936)  finds 
that  the  rate  of  esteritication  of  trichloroacetic  acid  without  a  catalyst 
is  not  in  agreement  with  the  theory  of  hydrogen  ion  catalysis.  The 
author  therefore  gives  a  resume  of  the  unpublished  results  which  he 
has  obtained  during  the  past  few  years.  The  rate  of  esterification  of 
tri-  and  di-chloroacetic  acids  is  increased  slightly  by  the  addition  of  a 
salt  of  the  acid,  that  of  formic  acid  is  much  diminished.  With 
di-  and  tri-chloroacetic  acids,  the  reaction  is  of  the  second  order;  with 
formic  acid  the  second  order  constants  rapidly  diminish,  but  are 
constant  in  presence  of  a  formate  ;  the  aromatic  sulphinic  acids  give  a 
reaction  lying  between  the  first  and  second  orders.  Probably  in 
these  cases  the  hydrogen  ion  catalysis  is  of  secondary  importance, 
some  other  reaction  accounting  for  the  main  part  of  the  ester 
formation. 

The  esterification  of  formic  acid,  using  picric,  trichloroacetic,  tri- 
chloi-obutyric,and  dichloroacetic  acids  as  catalysts,  was  studied  in  alcohol 
dried  with  calcium.  The  addition  of  the  piperidine  salt  of  the  acid 
diminishes  the  rate  of  change,  the  effect  being  larger  with  the  weaker 
acids.  The  catalytic  action  of  hydrogen  chloride  is  not  affected  by  the 
addition  of  a  chloride.  The  conductivity  of  the  alcoholic  solutions  of 
the  acids  was  also  measured,  and  the  catalytic  action  is  found  to  be 
almost  proportional  to  the  conductivity  of  the  solutions.  The  rates 
of  esteritication  of  formic  acid  by  picric  acid  in  different  concen- 
trations are  also  nearly  proportional  to  the  conductivities  of  the 
solutions.  With  weaker  acids  the  agreement  was  not  so  good, 
possibly  the  non-dissociated  complex  of  catalytic  acid  and  alcohol 
reacts  slowly  with  the  acid  to  form  the  ester,  the  effect  being 
superposed  on  that  of  the  hydrogen  ion.  The  addition  of  water  to  a 
solution   of   hydrogen   chloride    in    absolute    alcohol    diminishes    its 
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conductivity  to  a  minimum ;  for  all  other  acids  the  conductivity 
increases  steadily.  It  follows  from  the  theory  of  hydrogen  ion 
catalysis  that  the  ratio  of  the  catalytic  accelerations  produced  by  two 
acids  must  be  independent  of  the  nature  of  the  acid  undergoing 
esterification.  The  ratio  of  the  rates  of  esterification  of  acetic  acid  in 
presence  of  hydrochloric  and  picric  acids  is  13-5  ;  for  propionic  acid  it 
is  13-1  ;  for  ?i-butyric  acid,;13'l  ;  for  phenylacetic  acid,  13'8;  and  for 
phenylpropionic  acid,  130.  The  ratio  of  the  accelerations  of  hydro- 
chloric and  sulphosalicylic  acids  is  also  found  to  be  the  same  with 
five  acids. 

The  formation  of  isobutyl  and  methyl  esters  in  presence  of  hydro- 
chloric acid  is  studied.  The  equation  obtained  by  the  author  and 
Udby  (Abstr.,  1907,  ii,  852)  applies  in  these  cases  as  well  as  in  that 
of  the  ethyl  esters.  The  rates  of  esterification  of  acetic  and  phenylacetio 
acids  are  determined  at  different  temperatures,  and  the  temperature- 
coefficients  found  to  be  the  same.  All  these  results  are  in  good 
agreement  with  the  theory  of  hydrogen  ion  catalysis  developed  by  the 
author  (Abstr.,  1907,  ii,  852).  The  self-esterification  of  an  acid, 
however,  appears  to  be  mainly  due  to  some  other  reaction.         T.  E. 

History  of  the  Discovery  of  the  Rules  of  the  so-called 
"Steric  Hindrance."  Fiueduicii  Kehumann  (Ber.,  1908,  41, 
4357 — 4358). — A  claim  for  priority  in  the  statement  of  the 
phenomsnon  of  steric  hindrance  The  author  foreshadowed  this  in 
1888  (Abstr.,  1889,  243),  and  callod  attention  {inter  alia)  to  the 
difficulty  of  esterifying  o-substitutod  carboxylic  acids  in  1890  (Abstr,, 
1890,  484),  whilst  V".  Meyer's  first  paper  on  this  subject  was 
published  in  1S94  (Abstr.,  1894,  i,  243).  J.  C.  C 

Physico-chemical  Investigation  of  the  Reactions  between 
Egg  albumin  and  Acetic  Acid.  I.uhwik  Zoja  (Zeitsoh.  Uhem. 
Jnd.  Koltoide,  1908,  3,  249 — 269). — On  the  addition  of  acetio  acid  to 
dialysed  egg-albumin,  the  viscosity  of  the  resulting  solution  increases 
with  time,  and  under  certain  circumstanoes  the  end  result  is  a  solid 
jolly.  The  procoss  of  gelatinisation  has  been  studied  by  measurements 
of  viscosity,  electrical  conductivity,  and  density.  The  variation  of  the 
viscosity  with  time  depends  very  much  on  the  concentration  of  the 
acetic  acid.  Below  3'22  mols.  per  litre,  the  viscosity  remains  constant ; 
with  increasing  acetic  acid  concentration  the  rate  of  alteration  of  the 
viscosity  with  tiino  incroasos,  attains  a  maximum  at  7'01  mols.  per 
litre,  and  then  decreases  as  the  acid  concentration  is  further  increased, 
On  the  other  hand,  the  electrical  conductivity  does  not  change  with 
time,  unci  the  curves  which  represent  the  dependenco  of  the  con 
ductivit.y  on  the  acetic  arid  concentration  are  closely  similar  to  tho 
Corresponding    curves    for    acetic    acid-water   mixtures.      ltoth   curves 

exhibit  :l  maximum  at  about  8*9  mols.  Mid  per  litre, 

The  change  of  viscosity  with  time  IB  supposed  to  be  duo  to  an  action 

of  hydrogen  ions  en  the  particles  of  the  colloid,     In  agreement  with 

tlii  ,  it  is  found  that  the  rate  of  gelatinisation  is  greater  when  tht 

acid   i     replaced   by  formic  acid,  and   less  when  replaced  by 

propionic  aoid, 


GENERAL  AND   PHYSICAL  CHEMISTRY.  131 

Observations  relating  to  the  influence  of  calcium  acetate  indicate 
that  the  reaction  is  catalytically  accelerated  by  calcium  ions.  The 
increase  in  viscosity  takes  place  more  rapidly  at  25°  than  at  higher 
or  lower  temperatures  when  the  other  conditions  are  maintained 
constant.  H.  31.  D. 

Hydration  in  Solution  as  the  cause  of  certain  Solubility- 
Influences.  C.  S.  Hudson  (Zeitsch.  Elektrochem.,  1908,  14,  821 — 823  ; 
J.  Amur.  Chem.  Soc,  1909,  31,  63— 66).— The  solubility  of 
anhydrous  sodium  sulphate  in  water  is  diminished  by  the  addition  of 
carbamide,  whilst  that  of  Glauber's  salt  is  increased.  The  author 
supposes  that  the  solution  contains  molecules  of  the  anhydrous  salt 
and  molecules  of  the  hydrate  ;  in  presence  of  the  solid  anhydride,  the 
concentration  of  the  former  is  a,  that  of  the  latter  is  h.  The  total 
solubility  of  the  anhydrous  salt  is  therefore  s  =  a  +  h.  If  p  is  the 
vapour  pressure  of  the  solution,  /i/«  =  const.  pn.  The  addition  of  a 
foreign  substance  to  the  solution  diminishes  p,  and  therefore  diminishes 
h  also,  since  a  (in  presence  of  the  solid  anhydrous  salt)  is  constant. 
The  solubility  of  the  anhydrous  salt  is  therefore  diminished  by  the 
addition  of  a  foreign  substance  to  the  solution.  Precisely  the  same 
argument  applied  to  the  hydrated  salt  shows  that  its  solubility  must 
be  increased.  T.  E. 

Theory  of  Colloidal  Solutions.  Luigi  Rolla  (Alii  E.  Accad. 
Lincei,  1908,  [vj,  17,  ii,  650 — 65-1). — The  author  has  carried  out  a 
series  of  experiments  on  metallic  colloids  with  the  object  of  determin- 
ing the  charge  of  the  granules  and  the  relation  between  charge  and 
mass,  making  use  of  Stokes's  formula.  The  colloids  examined  were 
Bredig's  platinum  and  various  preparations  made  by  Zsigmondy's 
method. 

Using  a  P.  D.  of  13  volts  between  electrodes  1  cm.  apart,  the  time 
required  to  traverse  uniformly  a  path  of  0125  mm.  was  found  to  bd 
four  seconds  for  the  gold  granules,  and  4-3  seconds  for  those  of 
platinum.  The  mobility  or  velocity  for  a  field  of  1  volt  per  cm.  is 
hence  26'0  x  10~5  cms.  per  sec.  for  gold,  and  2-1  "0  x  10-5  cms.  per  sec. 
for  platinum.  Burton's  measurements  (Abstr.,  1906,  ii,  275)  gave  the 
values  2T6  x  10"5  and  203  x  10~5  cms.  per  sec.  for  gold  and  platinum 
respectively.  Electric  transport  measurements  made  on  red,  violet, 
and  blue  colloidal  gold  solutions,  prepared  according  to  Zsigmondy's 
method  (Abstr.,  1898,  ii,  522),  show  that  the  method  of  preparation 
does  not  influence  the  nature  of  the  colloidal  metallic  solution  obtained, 
the  charge  of  the  granules  remaining  practically  constant. 

The  radii  of  the  gold  granules,  measured  by  means  of  a  hasmato- 
meter,  were  found  to  be:  red  gold,  1*2  x  10~s  cms.;  violet  gold, 
1-7  x  10"5  cms. ;  blue  gold,  2  0  x  10"5  cms. 

If  the  granules  carrying  a  charge,  e,  move  in  an  electric  field  of 
intensity,  <f>,  they  are  subjected  to  an  electric  force,  e<\>,  and  their 
velocity  is  given  by  k<f>,  where  k  is  their  mobility.  Owing  to  the  very 
great  dilution  (O'OOOOO  gram  of  gold  per  ex.),  the  internal  friction,  -q, 
will  be  sensibly  the  same  as  if  the  granules  moved  in  pure  water. 
According  to  Stokes's  law,  the  velocity  of  spheres  of  radius  r  in  a 
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medium  having  the  internal  friction  ?;,  under  the  influence  of  a  force 
f=e<j>,  is  given  by  the  expression:  »  =  ei|l,6nj!',  and  since  v  =  k<f>, 
e  =  %Trqkr.  The  experimental  determinations  give  the  value 
rj  =  0'01 782/(1  +at).  The  charge  of  Bredig's  gold  granules  is  hence 
e=  12-19  x  10~10  electrostatic  units,  the  values  for  the  other  colloids 
being:  Zsigmondy's  red  gold,  9-75  x  10"10  ;  violet,  12-19  x  lO-10; 
blue,  162  xlO-10;  Bredig's  colloidal  platinum,  11-32  x  10~10.  The 
charges  on  the  granules  are  hence  of  the  same  order  of  magnitude  as 
the  charges  carried  by  the  ions.  T.  H.  P. 

Behaviour  of  Colloidal  Suspensions  with  Immiscible 
Solvents.  W.  Lash  Miller  and  R.  H.  McPherson  (J.  Physical 
Chem.,  1908,  12,  706 — 716). — The  experiments  were  undertaken  to 
ascertain  if  colloidal  suspensions  distribute  themselves  between  two 
immiscible  solvents  on  shaking.  No  such  distribution  was  observed 
in  the  case  of  two  liquids  ;  the  colloid  usually  coagulated  on  shaking 
(compare  Winkelblech,  Abstr.,  1907,  ii,  17). 

More  definite  results  were  obtained  with  ternary  systems  which 
form  two  layers  in  the  neighbourhood  of  the  "  plait  point  "  (the  point 
at  which  the  layers  become  almost  identical  in  composition).  The 
binodal  curve,  tie-lines,  and  plait  point  have  been  determined 
directly  at  room  temperature  for  a  number  of  ternary  systems,  such 
as  water-chloroform-alcohol,  water-chloroform-acetone,  and  water- 
alcohol-ether,  by  a  simple  method.  No  distribution  was  observed 
with  colloidal  arsenious  sulphide  in  the  first  two  systems,  but  in  the 
latter  system  and  in  certain  other  systems,  distribution  was  observed 
in  the  neighbourhood  of  the  plait  point.  It  is,  however,  only  for 
relatively  clear  solutions  which  approach  true  solutions  in  character 
that  distribution  has  so  far  been  obtained.  G.  S. 

Has  the  Crystallising  Force  any  Influence  on  Properties  in 
the  Amorphous  Condition.  Latent  Heat  of  Vaporisation  of 
;>-Toluidine.  W.  A.  Kurbatoff  (J.  Puss.  Phys.  Chem.  Soc,  1908, 
40,  1487 — 1492). — The  latent  heat  of  vaporisation  of  o-toluidine, 
m.  p.  -  40°,  b.  p.  198°,  is  95-1,  and  Trouton's  constant,  21-6  (compare 
Luginin,  Abstr.,  1903,  ii,  7).  The  author's  measurements  of  the 
latent  heat  of  vaporisation  of  ;>-toluidine,  m.  p.  45°,  b.  p.  199"5°,  give 
the  value  91-8,  Trouton's  constant  being  consequently  20-6,  the  normal 
value.  ;>-Toluidine  is  hence  non  associated,  and  o-toluidino,  associated. 
The  author  regards  this  difference  as  duo  to  the  difference  in  the 
crystallising  powers  of  the  two  compounds.  The  crystallising  power 
hence  ''in  tii  be  a  molecular  force,  and  to  influence  the  properties  of 
the  compound  in  the  amorphous  condition. 

The  values  of  the  llamsav-Shichls  constant  are  different  for  the  two 
toltlidines,  being  l'72  for  the  /'compound  between  1  07  '  and  2  10t> ', 
an. I  for  the  o-compound,  2'04  at  8-1    -Ids  I    and2-0f>at  108*4      SOS'S0. 

T.  II.  P. 

Forms  of  Matter.  II.  P.  P,  TOK  Wi.imakn  (JSttiseh.  Chem.  Tnd, 
Kolloide,  1908,  ;-},  282  S04).  An  account  ia  given  of  methods  which 
have  been  a  ed  in  the  preparation  of  oryatalline  substances  in  so  called 
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colloidal  amorphous  forms.  According  to  the  author's  theory 
(crystallisation  theory  of  colloids),  the  amorphous  condition  has  no 
real  existence  ;  "  amorphous  "  substances  represent  sponge-like  forma- 
tions consisting  of  extremely  minute  crystals.  In  a  large  number  of 
cases  it  has  been  shown  that  crystalline  substances  can  be  obtained  in 
"colloidal"  form,  and,  conversely,  "colloidal"  substances  in  crystalline 
form,  by  suitable  variation  of  the  conditions  under  which  separation 
from  solution  takes  place. 

The  character  of  the  precipitate,  which  separates  from  a  solution  as 
the  result  of  a  chemical  change  (for  example,  the  double  decomposition 
of  two  salts),  depends  on  the  rate  of  formation  and  the  solubility  of  the 
solid  phase,  the  degree  of  association  of  the  components  of  the  solution 
which  react  to  form  the  insoluble  substance,  and  on  the  viscosity  of 
the  liquid  medium.  The  fact  that  the  rate  of  formation  of  the  solid  and 
the  association  of  the  components  of  the  solution  both  increase  when 
the  concentration  of  the  solution  increases,  enables  the  process  of 
crystallisation  to  be  regulated  by  varying  the  concentration  of  the 
solution.  Starting  out  from  solutions  just  saturated  with  respect  to 
the  slightly  soluble  substance,  and  progressively  increasing  the  con- 
centration of  the  reacting  solutions,  it  is  possible  to  distinguish  five 
concentration  intervals,  according  to  the  crystalline  character  of  the 
the  substance  which  separates  out. 

The  character  of  the  barium  sulphate  precipitate,  which  is  obtained 
on  mixing  differently  concentrated  solutions  of  barium  thiocyanate  and 
manganous  sulphate,  is  described  and  illustrated  by  photographs.  The 
following  ^intervals  of  concentration  are  distinguished.  Between 
j.V/20,000  and  .A7/ 7000  no  precipitation  takes  place  even  when  the 
solution  is  left  for  years.  Between  ^V/7000  and  ^V/600  well-developed 
crystals  separate  out,  whilst  between  _Ar.'600  and  075iVthe  precipitate 
consists  of  star-shaped  and  needle-like  aggregates.  From  0'75iV  to  3iV~, 
"  amorphous "  precipitates  are  obtained,  distinguishable  under  the 
microscope  as  spherical  granules,  whilst  between  3iV  and  IX 
"  amorphous "  precipitate,  separate  which  cannot  be  differentiated 
either  by  the  aid  of  the  microscope  or  the  ultra-microscope. 

It  is  shown  that  the  "  amorphous  "  forms  obtained  in  the  fourth  and 
fifth  concentration  intervals  are  actually  crystalline.  The  minuteness 
of  the  crystals  which  result  from  these  concentrated  solutions  is 
probably  due  for  the  most  part  to  the  very  high  velocity  of  formation. 

The  conditions  for  the  preparation  of  a  stable  suspension  of  barium 
sulphate  are  considered,  and  it  is  shown  that  such  a  stable  suspension 
can  be  obtained  by  mixing  alcoholic  solutions  (xV/500 — NjlO)  of 
barium  thiocyanate  and  cobalt  sulphate.  This  is  due  to  the  increase 
in  the  number  of  centres  of  crystallisation  consequent  upon  the 
diminished  solubility  of  the  barium  sulphate.  H.  M.  D. 

[Forms  of  Matter.]  Max  MDnden  (Zeitsch.  Chem.  Ind. 
Kolloide,  1908,  3,  304 — 305). — A  claim  of  priority  in  respect 
of  P.  P.  von  Weimarn's  paper  (preceding  abstract).  The  author 
points  out  that  he  has  previously  demonstrated  by  microscopic 
observations  that  all  forms  of  matter,  organic  and  inorganic,  are 
fundamentally  identical.  H.  M.  D. 
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[Forms  of  Matter.]  P.  P.  von  Wbimahn  (Zeitsch.  Chem.  Ind. 
KoUoide,  190S,  3,  305). — In  reply  to  Miinden  (preceding  abstract) 
the  author  states  that  the  question  of  the  identity  of  living  and  dead 
matter  has  not  been  considered  by  him.  H.  M.  D. 

Conservation  of  Weight.  Constantin  Zengelis  (Zeitsch. 
phyaikal.  Chem.,  1909,  65,  341— 35S.  Compare  Abstr.,  1906,  ii,  S31). 
— It  is  shown  by  a  number  of  different  methods  that  many  gases 
and  vapours  of  solids  can  pass  through  glass  even  at  the  ordinary 
temperature. 

In  one  set  of  experiments,  substances  such  as  stannic  sulphide  and 
iodic  acid,  were  supported  inside  a  glass  beaker  inverted  on  a  glass 
plate,  the  junction  hetween  plate  and  beaker  being  closed  by  paraffin. 
On  the  outside  of  the  beaker,  at  the  same  height  as  the  material 
inside,  a  piece  of  silver  foil  was  fixed,  and  the  whole  arrangement  was 
surrounded  by  a  large  inverted  beaker,  also  closed  air-tight  with 
paraffin.  After  some  days,  the  silver  foil  showed  evidence  of  the 
action  of  the  solid,  which  must  therefore  have  passed  in  the  form  of 
vapour  through  the  glass.  In  another  set  of  experiments,  chlorine, 
bromine,  and  iodine  were  sealed  up  in  separate  flasks  on  the  outside 
of  which  were  fixed  strips  of  silver  foil,  and  the  flasks  were  then 
enclosed  in  separate  air-tight  vessels.  The  silver  outside  the  chlorine 
vessel  showed  signs  of  attack  after  fifty  days,  that  of  the  bromine 
vessel  in  about  the  same  time,  but  in  the  case  of  iodine  there  was 
distinct  action  in  three  days.  The  effect  was  much  more  rapid  when 
the  outer  vessel  was  exhausted. 

The  rate  of  action  is  not  proportional  to  the  volatility  of  the 
substance,  and,  in  some  cases  at  least,  is  not  markedly  accelerated 
by  a  moderate  rise  of  temperature.  The  effect  is  the  more  rapid  the 
thinner  the  glass  walls. 

The  author  considers  that  Landolt's  experiments,  contrary  to  the 
latest  views  of  Landolt  himself  (Abstr.,  1908,  ii,  366),  afford  evidence 
of  a  real  loss  of  weight  in  certain  chemical  reactions,  and  that  the 
loss  of  weight  is  due  to  the  passage  of  vapours  through  the  glass  walls. 
The  fact  that  there  is  no  loss  of  weight  when  the  inner  surface  of  the 
vessel  is  coated  with  paraffin  (Landolt)  is  in  favour  of  this  view. 

G.  S. 

Are  the  Stoicheiometric  Laws  Intelligible  without  the 
Atomic  Hypothesis?  Kuan/.  nVai.d  (Chem.  Zeit.,  1908,  32, 
1249—1250,  1276—1279.  Compare  Abstr.,  1908,  ii,  367).— Polemical. 
A  further  reply  to  Kulm  (Abstr.,  1908,  ii,  826).  \V.   II.  «:. 

Combining  Power  of  Metallio  Atoms  with  Atoms  of  the 
Same  Kind.  Leopold  HOOKBIMBR  (Atmahn,  1908,864,51—63). — 
In  a  previous  paper  (oompare  Abstr.,  1905,  ii,  676),  the  author  has 

pointed  out .  t  hat  tin-   tendency  of   atoms   of   met.ils   to    link  togethei    is 

mall  even  in  non  Ionised  compounds  ;  the  onl\  definite  exception 

■i    trietbyl,    which,   aooording   to    Ladenburg,    has    the   formula 

•    (from    vapour  density   determinations).     The  author  has  pi 

determined  the  molecular  weight  of  thi    oompound  bj  the  boiling-point 

method,  ei  in  I  ether  being  used  u  lolvent,     In  the  most  dilute  solution 
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the  value  found  is  not  much  greater  than  that  corresponding  with  the 
formula  SnEt3,  but  it  increases  rapidly  with  the  concentration,  so  that 
the  substance  shows  a  considerable  tendency  to  associate. 

The  remainder  of  the  paper  is  occupied  with  a  discussion  on  the 
nature  of  valency.  G.  S. 

Physical  and  Chemical  Properties  as  Functions  of  the 
Magnitude  of  the  Granules  (Number  of  Molecules  in  the 
Granule)  of  the  Solid  and  Liquid  Phases.  P.  P.  von  Weimarn 
(/.  Russ.  Phys.  Chem.  Soc,  1908,  40,  1434— 1447).— The  author  gives 
a  resume  of  the  literature  on  this  subject,  and  shows  that  some  of 
Pawloff's  conclusions  (Abstr.,  1908,  ii,  927)  are  in  entire  disagreement 
with  the  results  of  previous  investigators  (compare  also  Abstr.,  1908, 
ii,  90,  263,  1023).  T.  H.  P. 

Method  to  Avoid  Cracking  Vacuum  Vessels  whilst 
Manipulating  Liquid  Air.  Enrique  Hauser  (Anal.  Fis.  Quim., 
1908,  6,  428 — 429). — A  tube  of  paper  rolled  several  times  on  itself  is 
introduced  into  the  mouth  of  the  vacuum  vessel  so  as  to  fit  it  closely 
and  to  pass  halfway  to  the  bottom  of  the  vessel  and  project  an  equal 
distance  outside.  The  liquid  air  can  then  be  poured  out  through  this 
tube  without  undergoing  violent  ebullition  in  the  neck  and  without 
risk  of  cracking  the  vacuum  vessel.  W.  A.  D. 


Inorganic   Chemistry. 


Direct  Determination  of  the  Atomic  Weight  of  Chlorine 
with  reference  to  Oxygen.  Philippe  A.  Guye  and  G.  Fluss 
(J.  Chim.  Phys.,  1908,  6,  732 — 768). — The  atomic  weight  of  chlorine 
with  reference  to  oxygen  has  been  determined  by  the  complete 
analjsis  of  nitrosyl  chloride,  NOC1. 

Nitrosyl  chloride  was  prepared  according  to  Tilden's  method  (Trans., 
1874,  27,  634)  by  distilling  a  mixture  of  perfectly  dry  nitrosulphonic 
acid  and  sodium  chloride,  and  purified  by  crystallisation  and,  finally, 
by  fractional  distillation.  It  has  m.  p.  61°  and  b.  p.  -  5"6°.  Contrary 
to  the  statement  of  Sudborough  (Trans.,  1891,  59,  655),  aluminium  is 
Inot  attacked  by  gaseous  nitrosyl  chloride  in  the  cold  ;  above  500°, 
i however,  interaction  takes  place,  with  formation  of  a  white  and 
a  yellow  substance,  the  former  being  aluminium  chloride.  Selenium 
and  sulphur  are  changed  to  the  lower  chlorides,  S2C12  and  Se„Cls,  by  the 
laction  of  gaseous  nitrosyl  chloride.  Silver  foil  does  not  completely 
{decompose  the  gas,  but  the  latter  is  decomposed  quantitatively  by 
Iheating  with  finely-divided  silver  at  400 — 500°,  the  chlorine  being 
|completoly  retained  by  the  silver,  and  nitric  oxide  liberated. 

The  fact  last  mentioned  has  been  taken  advantage  of  for  the 
quantitative  analysis  of  the  gas  ;  the  nitric  oxide  is  split  up  and  the 
loxygen  retained  by  heated  copper,  and  finally  the  nitrogen  is  retained 
by  heated  calcium.  The  precautions  taken  to  obtain  accurate  results 
are  fully  described. 

As  a  mean  of  five  experiments,  the  value  C1  =  35'45S  is  obtained 
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from  the  ratio  CI :  O,  and  CI  =  35-471  from  the  ratio  CI :  NO  (N  =  1401). 
The  most  probable  value  is  Cl  =  35'466,  obtained  from  the  first  ratio, 
which  compares  with  the  value  Cl  =  35-462  obtained  by  Edgar 
(H  =  l"0076).  From  the  experiments,  the  value  N=14'006  is 
obtained  for  the  atomic  weight  of  nitrogen,  in  good  agreement  with 
the  international  value. 

The  investigation  is  being  continued.  G.  S. 

The  Deacon  Process.  Kurt  Vogel  von  Falckenstein  (Zeitsch. 
physikal.  Chem.,  1909,  65,  371—379.  Compare  Abstr.,  1907,  ii,  19, 
538). — In  the  practical  working  of  the  Deacon  process,  40%  of 
hydrogen  chloride  and  60%  of  air  are  led  through  the  apparatus  heated 
at  430°.  Under  these  conditions,  70 — 71%  of  the  hydrogen  chloride 
introduced  is  converted  into  chlorine,  and  it  is  shown  theoretically 
that  this  mode  of  working  is  the  most  economical  under  ordinary  con- 
ditions. Much  better  yields  are  obtained,  however,  as  may  be 
anticipated  from  theoretical  considerations,  when  the  issuing  gas  is 
freed  from  water  by  passing  through  sulphuric  acid  and  then  passed 
through  a  second  Deacon  tube,  also  at  430°  ;  in  this  way  the  yield  is 
raised  from  71%  to  83 — 85%,  and  by  repeating  the  process  a  third 
time,  to  87 — 89%,  only  slightly  less  than  the  theoretical  value.  This 
method  ought  to  prove  economical  on  the  technical  scale  ;  as  a  matter 
of  fact,  a  British  patent  embodying  the  suggested  improvement  has 
been  in  existence  since  1895.  G.  S. 

,  The  Active  Substance  of  Chlorates.  H.  Klopstock  (Chem. 
Zeit.,  1908,  33,  21). — A  sample  of  potassium  chlorate,  which  accord- 
ing to  the  usual  tests  contained  either  active  chlorine,  potassium 
chlorite,  or  an  obscure  oxychlorine  compound,  was  found  to  be  con- 
taminated with  potassium  bromate.  L.   DE    K. 

Action  of  Heat  on  Iodic  Anhydride.  Marcel  Guiciiard 
(Compt.  rend.,  1908,  147,  130G— 1309  *).— As  a  preliminary  to  the 
determination  of  the  atomic  weight  of  iodine  with  direct  reference  to 
oxygen  by  analysis  of  iodic  anhydride,  the  effect  of  heat  on  the  latter 
has  been  investigated.  Wheu  heated  above  300°,  iodine  and  oxygen 
are  given  oil,  and  the  undecomposed  solid  becomes  browu.  It.  is  BOW 
shown  that  the  brown  colour  is  duo  to  traces  of  iodine,  which,  along 
with  oxygen,  is  retained  very  energetically  by  tho  solid  ;  the  brown 
colour  is  not  modifiod  by  heating  for  some  hours  at  270°,  nor  by  treat- 
ing the  solid  with  carbon  disulphide,  benzene,  other,  or  fuming  nitric 
acid.  The  only  substances  capable  of  romoving  the  colour  are  those 
winch  are  capable  of  dissolving  tho  anhydride  and  combining  with  tho 
iodine,  for  example,  an  aqueOUS  solution  of   potassium   hydroxide. 

(!.    8. 

Production  of  Ozone  with  Rotating  Anodes.      Franz  Fischsb 

and    Krm>    BlNDIXSOHS    (Zeiitoh,  nnonj.    C/tnn,    19(19,   61,   13   -39). — 

It  b"  been  shown  previously  (Fischer  and  Massenet,  Abstr.,  1907, 
ii,  Ki'J)  that  tho  best  yields  of  ozone  in  tho  electrolysis  of  dilute 
■ulphurio  acid  are  obtained  by  (he  use  of  cooled  platinum  electrodes, 
the  ku  if  ace  of  which  is  divided  into  narrow  s!  rips  by  non-conducting 
material. 

•  and  BtiU.  Soe,  Mm.,  1909,  [ivj,  5.  hi!— 89. 
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Rotation  may  be  employed  instead  of  internal  cooling,  and  several 
forms  of  apparatus  are  described,  Laving  an  anode  rotating  about  a 
horizontal  axis.  The  anode  may  consist  of  thin  platinum  wires,  or  of 
platinum  foil  embedded  in  glass,  the  eilge  being  exposed  by  grinding, 
so  that  the  anode  surface  is  a  line  only  O'l  mm.  in  breadth.  The  best 
form  is  a  thin  disk  of  foil,  the  edge  only  of  which  is  exposed.  Such  an 
anode  yields  oxygen  containing  23-4'Y,  by  weight  of  ozone.  Unlike  the 
wire  electrodes,  the  yield  of  such  a  disk  is  not  improved  by  rotation, 
although  rotation  increases  the  life  of  the  platinum  by  removing  the 
warm  acid  from  its  surface.  The  greater  efficiency  is  due  only  to  the 
narrowness  of  the  anode  surface.  C.   H.  D. 

Ozone  Apparatus.  Gustav  Muller  {Chem.  Zeit.,  1908,  32, 
1228). — A  modification  of  Berthelot's  apparatus  for  submitting  a 
slow  current  of  oxygen  to  the  silent  electric  discharge  in  the  annular 
space  between  two  surfaces  of  au   electrolyte.  J.   V.   E. 

Hydrogen  Sulphide  Generator.     W.  Th.  Clous  {Chem.  Weekblad, 

1908,  5,  889). — The  generator  consists  of  two  tubulated  aspirators, 
connected  at  the  bottom  by  a  stopcock  and  at  the  top  by  a  tube  bent 
twice  at  right  angles.  In  the  acid  container,  this  tube  ends  just  below 
the  cork  ;  in  the  sulphide  container,  it  extends  to  the  bottom.  The  acid 
container  is  fitted  with  a  safety  tube  for  introducing  the  acid,  and  the 
sulphide  container  with  a  glass  stopcock  for  drawing  off  the  gas. 

A.  J.  W. 

Compounds  of  Sulphur  and  Chlorine.  Ernst  Beckmann 
[with  F.   Junker  and  Theodor  Klopfer]   {Zeitsch.  physikal.   Chem., 

1909,  65,  2S9— 337).— There  are  three  well-defined  chlorides  of 
sulphur.  Sulphur  monochloride,  S2C1.„  is  a  yellow  liquid,  b.  p. 
137 — 138°,  m.  p.  -  75°  to  -76°.  It  has  very  little  tendency  to  give 
oft'  chlorine,  not-  has  it  much  tendency  to  unite  with  chlorine  at  the 
boiling  point  of  the  latter  even  in  the  presence  of  the  dichloride,  but 
combination  takes  place  at  higher  temperatures. 

Sulphur  dichloride,  SCI.„  is  a  dark  reddish  brown  liquid,  b.  p. 
59°/760  mm.,  22°/110  mm.,  and  -  24°/4  mm.  It  undergoes  consider- 
able decomposition  when  distilled  at  atmospheric  pressure,  but  very 
little  at  lower  pressures.  It  begins  to  solidify  at  -  80°,  and  at  -  88° 
forms  a  tallow-like  solid,  orange-yellow  in  colour.  It  begins  to  fuse 
when  the  temperature  reaches  -  78°  ;     D15=  1-622. 

Sulphur  tetrachloride,  SC14,  is  formed  immediately  when  chlorine 
and  sulphur  dichloride  are  brought  together  at  low  temperatures.  It 
is  separated  from  mixtures  of  the  composition  S :  4CI  to  S :  601  by  freezing 
out,  the  excess  of  chlorine  being  removed  by  centrifugal  action.  It 
solidifies  completely  at  -  70°,  but  only  fuses  completely  between  -  30° 
and  —  20°.  It  has  considerable  tendency  to  lose  chlorine,  and  at  room 
temperature  is  probably  to  a  great  extent  split  up  into  sulphur 
dichloride  and  chlorine.  The  fact  that  the  dichloride  and  tetrachloride 
do  not  fuse  at  the  temperature  of  solidification  is  ascribed  to  the 
formation  of  isomeric  or  polymerised  compounds. 

In  liquid  chlorine  at  its  boiling-point,  both  S2C12  and  SCL  have  the 
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molecular  weights  corresponding  with  their  formulae,  and  the  formula 
SCI.2  has  also  been  confirmed  by  cryoscopic  determinations  in  xylene,  p- 
xylene.  ethylene  dibroruide,  acetic  acid,  aud  bromine. 

The  freezing-point  constant  for  S,C12  is  53-6.  In  this  solvent 
sulphur  dichloride  dissolves  as  SC1.2,  sulphur  as  S8,  but  the  tetra- 
chloride is  insoluble.  The  freezing-point  constant  for  sulphur  dioxide 
is  30-1.  G.  & 

Action  of  Sulphur  Chloride  (S.,C12)  on  Metalloids  and 
Metals.  Paul  Nicolardot  (Compt.  rend.,  1908,  147,  1304—1306. 
Compare  Abstr.,  1908,  ii,  1074). — Sulphur,  selenium,  white  and  even 
red  phosphorus  dissolve  in  sulphur  chloride  in  the  cold  ;  in  the  latter 
case  rapid  effervescence  occurs.  Antimony  is  attacked  in  the  cold, 
arsenic  only  on  warming  to  50°,  and  then  only  slightly,  whilst  carbon, 
silicon,  and  boron  are  not  affected. 

The  majority  of  the  metals,  including  the  alkali  and  alkaline-earth 
metals,  are  not  affected  by  sulphur  chloride  even  at  136°.  Silver, 
copper,  and  zinc  are  only  slightly  affected,  but  tin.  aluminium  mer- 
cury, and  iron  are  attacked. 

The  action  of  sulphur  chloride  ou  iron  has  been  studied  in  detail, 
the  proportion  of  the  products  being  determined  by  a  special  method 
of  analysis.  The  main  products  are  ferrons  chloride  and  sulphide,  in 
proportions  depending  on  the  conditions  ;  practically  no  ferric  chloride 
is  formed.  G.  S. 

Hydrates  of  Selenic  Acid.  Robert  Kremaxx  and  F.  Hokmeier 
(Monatah.,  1908,  29,  1111— 1118).— With  the  object  of  ascertaining 
the  composition  of  the  hydrates  formed  by  selenic  acid,  the  o.v.Vnors 
have  determined  the  freezing  points  of  various  mixtures  of  selenic 
acid  and  water.     Only  two  hydrates  are  indicated  by  the  d.ata  : 

H2Se04,H,,0. 
melting  at  26°,  and  H2Se04,4H.,0,  melting  at  -51'7°.  Tl»e  eutectic 
data  are  recorded  :  H2Se04  and"H2Se04,H,,0,  +  19  and  91'5"„  selenic 
acid  ;  H2Se04,H.,0  and  H2Se04,4HsO,  -  ;")6  and  740'V,  selenic  acid  ; 
H.,Se04,4HoO  and  H2t),  -  83 "  and  48'0%  selenic  acid.  '  Crystallisation 
of  the  tetra-hydrate  is  induced  by  the  addition  of  the  corresponding 
sulphuric  acid  hydrate,  indicating  that  these  are  isomorphoug. 

H.  M.  D. 

Synthesis  of  Ammonia  by  means  of  Peat.  Hermann 
WoLTXBXOK  {Compt.  rem/.,  1908,  147,  140-2  -1403).— The  results 
of  further  experiments  on  the  synthesis  of  ammonia  under  the 
catalytic  influence  of  peat  are  described  (compare  Abstr.,  190S,  ii, 
171).  After  passing  the  gases  over  50  grams  of  peat  at  450°  for 
four  hour.-,  the  .mm). una  produced  amounts  to  2'6 — 8'1  per  100  of 
th"  material  burned.-  After  four  hours  the  percentage  of  nitrogen 
in  the  residue  is  greater  than  that  in  the  peat,  but  after  six  hour! 
there  is  a  diminution  in  the  percentage  of  nitrogen  present.       (!.  S. 

Silicon  Hydrides.  Paul  Lkiik.au  {Compt.  rend.,  1909,  148, 
IS     45.*     Compare  Moi    an  and  Smiles,  Abstr..  1902,  ii,  818,  r»t;< »>. 

A   large  volume  of   mixed    gases    has  been   obtained  l>i    the   action  of 

md  Butt.  Soe.  .•!,;,„. .  1900,  [It],  6 
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hydrochloric  acid  on  magnesium  silicide.  The  first  fraction  yielded 
a  gaseous  product  and  a  colourless  liquid.  The  gas  was  again 
condensed,  and,  after  repeated  fractionation,  the  hydrides,  SiH,  and 
Si.,H,;,  were  obtained  pure.  The  latter  hydride  had  the  calculated 
density,  less  than  that  found  by  Moissan  and  Smiles,  whose  preparation 
was  probably  contaminated  with  a  higher  hydride  ;  practically  pure 
Si.,H6  boils  about  -7°.  The  colourless  liquid  above-mentioned  explodes 
violently  in  contact  with  oxygen,  and  burns  with  a  bright  flame  ;  it 
is  unsaturated,  and  the  probable  formula  is  Si0rl4.  The  spontaneous 
inflammability  of  the  hydrides,  SiH4  and  Si.,Hi;,  is  probably  due  to 
the  one  last  mentioned.  Finally,  a  small  amount  of  solid  which  turned 
brown  in  air  was  observed  in  the  apparatus  ;  this  may  be  a  solid 
silicon  hydride.  G.  S. 

Products  of  the  Arc  and  Spark  Electric  Discharge  in 
Liquid  Argon.  II.  Experiments  with  Hydrogen,  Titanium, 
Tin.  Lead,  Antimony,  and  Bismuth.  Franz  Fischek  and 
Georg  Iliovici  (Ber.,  19uK,  41,  4449 — 4457.  Compare  Abstr.,  190S, 
ii.  1034).  —  Experiments  are  described  with  tubes  fitted  with 
"outside"  electrodes,  which  show  that  argon  must  contain  at  least 
4%  of  air  before  the  spectrum  lines  due  to  admixed  air  appear. 
Furthur  comparative  experiments  with  argon  (D  1994)  under  30, 
03,  and  003  mm.  pressure  in  these  tubes  show  that  under  the 
higher  pressures  the  "  red  "  argon  spectrum  appears,  and  the  follow- 
ing lines,  not  observed  by  Travers,  have  been  measured  :  A.  7600,  7465, 
7380,  7235,  7130.  At  0-03  mm.  the  red  spectrum  is  no  longer 
visible,  the  blue  appearing. 

Hydrogen,  argon,  and  mixtures  of  these  gases,  when  subjected  to 
the  silent  electric  discharge  at  the  temperature  of  liquid  air, 
undergo  no  change  in  volume,  and  therefore  no  alteration  in  molecular 
condition. 

AVhen  titanium,  tin,  lead,  antimony,  and  bismuth,  elements  from 
the  fourth  vertical  column  of  the  periodic  system,  are  used  as 
electrodes  in  the  arc  or  spark  discharge,  nitrides  in  small  quantities 
are  obtained,  which  liberate  nitrogen  when  heated  in  a  vacuum,  and 
give  ammonium  salts  when  treated  with  acids.  This  result  is  due 
to  air  introduced  into  the  apparatus;  the  nitrogen,  when  removed 
bv  sparking    with  oxygen,  left  not  a  trace  of  arson   behind. 

W.  E. 

Acid  Sulphates.  III.  Joh.  DAns  (Zeitsch.  anory.  C/iem.,  1909, 
61,  91—95.  Compare  Abstr.,  1906,  ii,  351;  1907,  ii,  459).— The 
solubility  of  sodium  sulphate  in  water  in  presence  of  varying  quantities 
of  sulphuric  acid  has  been  further  examined.  The  transformation 
temperature  of  Na2SO4,10H2O  into  Na.,S04  is  lowered  by  the  addition 
of  sulphuric  acid,  the  lowest  point  reached  being  1(5'67°± 0  07°.  At 
this  temperature  the  three  solid  phases,  Na2SO4,10H„O — Na.,S04 — 
Na3H(S04).2,H20,  are  in  equilibrium  with  the  solution.  The  transition 
point  of  NaHSO4,H20  is  found  to  be  5S'54°±  0-05°,  a  temperature  which 
is  recommended  as  a  thermometric  fixed  point.  The  isothermal  at 
25°  was  also  determined.  C.  H.  D. 

10—2 
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Dissociation  of  Sodium  Hydrogen  Carbonate.  Soury  (Compt. 
rend.,  1908,  147,  1296— 1299).— The  phase  rule  indicates  that, 
in  order  that  there  may  be  a  definite  gas  pressure  over  sodium 
hydrogen  carbonate  at  a  definite  temperature,  four  phases  must  be 
present,  for  example,  vapour,  saturated  solution,  and  two  solid 
carbonates  in  contact  with  the  latter. 

Experiments  were  made  in  which  a  mixture  of  2754  grams  of  sodium 
hydrogen  carbonate  and  5 '4  grams  of  water  were  hen  ted  at  100°,  and 
the  pressure  measured  after  removal  of  the  carbon  dioxide  in  successive 
portions.  The  total  volume  of  carbon  dioxide  obtainable  from  the 
above  mixture  is  3660  c.c.  The  tension  of  the  carbonic  acid  decreases 
at  first  as  the  carbon  dioxide  is  progressively  removed,  but  there  are 
two  periods  of  constant  pressure:  (1)  from  the  removal  of  260  to 
1760  c.c.  of  the  dioxide  ;  (2)  from  2560  to  3210  c.c.  In  the  first  case, 
the  two  solid  phases  are  the  hydrogen  carbonate  and  a  lower  carbonate 
of  the  composition  3Na.,0,4CO.„5H.,0  ;  at  the  second  period  of  constant 
pressure  the  solid  phases  are  in  all  probability  the  salt  last  mentioned 
and  the  normal  carbonate,  Na„0,CO,2,H.,0. 

The  dissociation  pressure  has  also  been  determined  at  different 
temperatures,  and  the  results  are  represented  graphically.  <i.  S. 

Synthesis  of  Silver  Nitrate  and  Determination  of  the  Atomic 
Weight  of  Sulphur.  GuSTAVE  D.  Hinrichs  (Chem.  Zentr.,  1908,  ii, 
1410;  from  il/o«.  Soi.,  1908,  [iv],  22,  ii,  454— 460).— Stas'  synthesis 
of  silver  nitrate  and  Richard's  determination  of  the  atomic  weight  of 
sulphur  are  criticised  and  studied  in  the  light  of  the  author's  method 
(Abstr.,  1907,  ii,  945).  From  the  investigation  of  Stas  and  MarignaO 
and  the  correct  placement  of  the  errors,  absolute  atomic  weights  have 
been  arrived  at  for  silver  at  108,  nitrogen  14,  and  for  oxygen  16. 
The  opinion  is  held  that  matter  is  simple,  and  chemical  elements  are 
combinations  of  simple  matter  having  commensurable  atomic  weight* 

J.  V.  E. 

Atomic  Weight  of  Silver.     Anatoi.e  Leduo  (Compt.  rend.,  1908, 

147,  972 — 973). — An  adverse  criticism  of  a  recent  paper  by  Dubreuil 
|  Lbstr.,  1908,  ii,  1035).  G.  8. 

Atomic  Weight  of  Silver.  Louis  Dudkkuil  {Compt.  rend., 
1908,  147,  LSOO— 1302.  Compare  Abstr.,  19ns,  ii,  1035).— Polemical 
against,  Leduc  (previous  abstract).  <••  B. 

True  Atomic  Weight  of  Silver.  Gustave  D.  Hinrichs  (( 'ompt, 
rend.,  1008,  147,  [302—1303.  Compare  previous  abstracts). — In 
connexion  with  a  recent  paper  by  Dubreuil  (Abstr.,  1908,  ii,  1035), 
the  autboi  lias  given  up  his  recently  expressed  view  (Abstr.,  1908,  ii) 

573)  that    the   atomic  weight  of   silver  is    107*875,  and    returns   to    hi*- 

earlier  opinion  that  il  la  exactly  108.  <••  8. 

Atomic  Weight  of  Silver.     Anatole  l.rorc  (Compt.  rend.,  1909, 

148,  -12     43).— Polemical   against    Dubreuil   and    Hinrichs   (compart 
prei  i  ( •'•  8. 
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Warnerke's  Modification  of  the  Herschel  Effect  and  the 
Preparation  of  the  Substance  of  the  Latent  Image.  A.  P.  H. 
Tbivelli  (Zeitsch.  wiss.  Photograph.  Plwtophysik.  Photochem.,  1908,6, 
43S — 442). — The  film  of  an  Agfa  diapositive  plate  was  removed,  placed 
between  two  sheets  of  parchment  paper,  and  subjected  to  high  pressure 
by  beating  it  with  a  hammer  in  a  dark  room.  After  this  treatment, 
the  film  was  found  to  be  more  easily  developed  than  before,  indicating 
that  the  a-silver  subhaloid  is  insensitive  to  pressure. 

On  the  basis  of  this  obsei  vation,  a  method  for  the  preparation  of 
the  u-subhaloid  has  been  devised.  Silver  iodide,  precipitated  by  an 
exee.-s  of  potassium  iodide  and  heated  for  a  long  time  with  ammonia, 
is  mixed  with  a  saturated  solution  of  silver  nitrate  to  absorb  the  free 
haloyen  and  pounded  in  a  mortar.  The  formation  of  the  subhaloid  is 
facilitated  by  heating  at  about  80°.  The  subhaloid  so  obtained  is 
leaf-green  in  colour  :  the  corresponding  subbromide  is  a  little  lighter. 

H.  M.  D. 


Old  and  New  Subhalides.  Lothae  Wohler  and  G.  Rodewald 
(Zeitsch.  anorg.  CJiem.,  1909,  61,  54 — 90.  Compare  Wohler  and 
Ka^arnowski,  Abstr.,  1906,  ii,  22). — The  evidence  for  and  against  the 
exigence  of  subhalides  in  coloured  solid  halides  is  discussed,  and  it  is 
shown  that  this  explanation  of  the  colour  is  at  least  as  probable  as 
that  of  ultra-microscopic  particles  of  metal.  The  present  research  is 
directed  to  the  isolation  and  recognition  of  certain  subhalides  as 
chemical  individuals. 

Silver  subfluoride,  Ag.nF,  is  prepared  in  a  pure  state  by  the  action  of 
silver  on  a  warm  solution  of  silver  fluoride,  forms  golden  crystals,  and 
is  quite  stable  in  dry  air.  It  is  insensitive  towards  even  direct  light, 
and  thus  differs  markedly  from  other  silver  halides.  A  pressure  of 
20,000  atmospheres  is  also  without  influence.  At  90°  the  solid  in  a 
dry  state,  or  in  contact  with  a  saturated  silver  fluoride  solution,  de- 
composes into  silver  fluoiide  and  silver.  The  heat  of  formation  of 
Ag.,F  is  263  Cal.  Its  formation  from  the  fluoride  is  not,  as  Guntz 
supposed  (Abstr.,  189H,  1055),  endothermic,  but  exothermic  (0-7  Cal.). 
Silver  fluoride  shows  a  great  increase  of  solubility  at  50°,  due 
probably  to  a  transition  from  the  hydrate,  AgF,2H.,0,  to  the  anhydrous 
salt. 

Calcium  subchloride,  observed  incidentally  by  Borchers  and 
Stockem  (Abstr.,  1903,  ii,  19),  can  only  be  prepared  by  heating  calcium 
with  dry  calcium  chloride  in  equivalent  proportions  in  steel  cylinders 
at  900 — 1000°  for  twenty-four  hours,  followed  by  rapid  quenching  in 
solid  carbon  dioxide  and  treatment  with  ethyl  iodide,  which  allows  of 
the  separation  of  the  subchloride  and  calcium  by  their  density.  The 
red  crystals  of  CaCl,  heated  to  810°  and  allowed  to  cool  slowly,  show 
decomposition  into  chloride  and  metal.  A  small  proportion  of  sub- 
chloride is  sufficient  to  give  a  red  colour  to  the  chloride.  The  pure 
crystals  have  D-°  208. 

Calcium  subiodide,  Cal,  prepared  by  heating  atomic  proportions  of 
calcium  and  iodine  in  a  steel  tube  at  800°,  quenching  rapidly,  and 
washing  the  mass  with   carbon   disulphide.  forms  brown  crystals,  and. 
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like  the  subchloride,   decomposes  if  cooled  slowly  from  800".  yielding 
calcium  iodide  and  calcium. 

Calcium  subfluoride,  CaF,  is  prepared  by  heating  calcium  with 
calcium  fluoride  above  1400°,  the  steel  tube  being  protected  by 
wrapping  in  platinum  foil  and  coatiug  with  basic  fire-clay.  The  pro- 
duct forms  orange  crystals,  D20  2'305,  and  is  mucn  less  readily  attacked 
by  moisture  than  the  subchloride  or  subiodide.  '  All  these  compounds 
are  stable  only  at  high  temperatures,  decomposing  into  metallic 
calcium  and  the  normal  halide  when  cooled  slowly.  C.   H.  D. 

Formation  of  Fulminating  Silver.  A.  Sieverts  (Zeitsch.  angew. 
Chem.,  1909,  22,  6 — 7). — A  warning  as  to  the  danger  incurred  in 
working  with  ammoniacal  silver  solutions.  Ten  grams  of  silver 
nitrate  were  converted  into  oxide  by  potassium  hydroxide,  and  the 
precipitate  was  digested  at  40J  with  45  c.c.  of  6'7"o  ammonia  for  ten 
minutes.  On  the  surface  of  the  liquid  a  white  crust  had  formed,  and 
a  heavy,  black  powder  was  noticed  at  the  bottom  of  the  utensil.  In 
order  to  facilitate  solution,  this  was  stirred  with  a  glass  rod.  when  a 
violent  explosion  took  place,  doing  much  damage,  and  seriously  wound- 
ing the  operator.     Even  clear  solutions  may  give  rise  to  explosions. 

L.  de  K. 

Crystalline  Form  of  Calcium  Carbonate  Precipitated  from 
Concentrated  Solutions.  Emil  Hatschek  (Chem.  Zeit.,  1909,  33, 
49). — From  concentrated  solutions  of  calcium  chloride  and  with  various 
reagents,  it  is  found  that  at  all  temperatures  from  15°  to  the  boiling 
point  the  precipitate  consists  almost  exclusively  of  calcite.  At 
temperatures  below  15°,  the  carbonate  is  precipitated  iu  granules, 
which,  even  when  kept  for  some  time  under  the  mother  liquor,  do 
not  become  crystalline.  L.  dk  K. 

Experiments  Showing  the  Formation  of  Nitrides  of  Barium, 
Strontium,  Calcium,  and  Aluminium.  H.  Russell  Ellis  (Chem. 
Sews,  1909,  09,  4). — When  the  oxides  of  these  metals  are  mixed  with 
magnesium  powder  and  ignited  on  an  iron  tray,  the  magnesium 
replaces  the  other  metal,  which,  as  soon  as  it  is  set  free,  combines 
with  the  oxygen  and  Ditrogen  of  the  air.  With  barium  oxide,  calcium 
oxide,  and  strontium  oxido,  the  product  obtained  was  quite  yellow,  and, 
when  moistened  with  water,  smelt  very  strongly  of  ammonia;  with 
aluminium  oxide,  the  product  was  black,  but  also  smelt  strongly  of 
ammonia  when  water  was  added.  The  presence  of  oarboi 
hydroxide,  and  peroxide  with  the  oxides  of  the  alkaline-earth  metals 
increase*  the  violence  of  the  reaction  and  hinders  nitride  formation. 
Calcium  oxide,  if  carbonate  is  present,  gives  neither  nitride,  carbide! 
nor  cyanide;  barium  and  Btrontium  oxides  containing  appreciable 
qoantitie  "i"  oarbonates  yield  nitride,  cyanide,  oarbide,  and  possiblj 
oyanamide.  Bxoees  of  magnesium  powder,  as  a  rule,  produce*  n  target 
yield  ol  nil  rule,  I. ut  nevermore  than  that  which  could  be  produced 

fi the  metel  obtained  from  the  oxide.    The  conclusion  is  drawn  that 

the  nitride  prodnoed  is  not  t  but  of  magnesium,  because  n  hen  magnesium 
hums  in   air,  either  alone  or  admixed  with    the   o\ide  of   a    metal    uol 
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formiDg  a  nitride,  less  than  1"0  of  nitride  is  obtained.  Moreover, 
magnesium  nitride  readily  burns,  so  that  if  great  development  of  heat 
takes  place,  it  could  not  exist.  Estimations  of  nitrogen  contained  in 
the  product  from  igniting  the  following  mixtures  gave:  (BaO  +  Mj;), 
24-4%  Ba:!N„;  (BaO  +  2Mg),  43-3%  Ba3N„;  (SrO  +  Mg),  33-7$  Sr8N2; 
«BrO  +  2Mg),  53-8%  Sr3N., ;  (CaO+Mg),  33'6%  Ca3N2 ;  (CaO  + 
2Mg),  31-5%  Ca8Na  ;  (Al2Os  +  3Mg),  11-1%  A1N.  J.  V.  E. 

Certain  Electrolytic  Borates.  Mario  G.  Levi  and  S.  Castellani 
(Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  613— 617).— The  authors 
have  applied  the  electrolytic  method  formerly  employed  (Gazzetla, 
1907,  37,  ii,  562)  for  the  preparation  of  borates  of  sodium  to  those  of 
other  metals.  In  the  electrolytic  cell  employed,  the  metallic  salt 
solution  containing  the  platinum  anode  was  separated  by  a  diaphragm 
from  the  boric  acid  solution,  in  which  the  platinum  cathode  was 
placed. 

With  calcium,  strontium,  and  barium  salts,  the  crystalline  cathode 
■deposit  and  the  first  portions  of  the  white,  flocculent  material  pre- 
cipitated in  the  cathode  compartment  have  the  composition 

RO,B.202,4H20  (R  =  Ca,  Sr,  or  Ba). 
In  the  case  of  calcium  salts,  the  later  deposits  in  the  cathode  chamber 
consist  of  the  pyroborate,  CaB407,  but  with  strontium  and  barium 
salts  these  deposits  have  indefinite  compositions,  as  also  do  the 
precipitates  obtained  by  the  addition  of  alcohol  to  the  cathode  liquid. 
With  magnesium  salts,  the  cathode  deposit  seems  to  consist  of  the 
borate,  MgB204,  mixed  with  a  large  proportion  of  magnesium  oxide  ; 
precipitation  of  the  cathode  solution  by  means  of  alcohol  yields  the 
borate,  3MgO,4B203. 

With  salts  of  copper,  cadmium,  mercury,  lead,  iron,  and  nickel,  no 
definite  borates  were  formed.  T.  H.  P. 

Magnesium-Silicon  Alloys.  Rudolf  Vogel  (Zeitsch.  anorg. 
Chem.,  1909,  61,  46 — 53). — Molten  alloys  of  magnesium  and  silicon 
readily  pass  through  magnesia  vessels,  and  strongly  attack  porcelain  ; 
it  is  therefore  necessary  to  melt  them  in  carbon  tubes  in  an  atmos- 
phere of  hydrogen,  the  porcelain  tube  enclosing  the  thermocouple 
being  protected  with  a  layer  of  carbon. 

The  freezing-point  curve  falls  from  the  freezing  point  of  silicon  to 
a.  eutectic  point  at  950°  and  42°0  of  magnesium,  rises  to  a  maximum 
at  1102°  and  63'2",,  Mg,  corresponding  with  the  compound  Mg;Si, 
falls  to  a  second  eutectic  point  at  645°  and  96%  Mg,  and  again  rises 
to  the  freezing  point  of  magnesium.     Solid  solutions  are  not  formed. 

The  compound  Mg.,!Si  forms  glistening,  hard,  light  blue  crystals, 
slowly  attacked  by  concentrated  sulphuric  and  nitric  acids,  rapidly  by 
dilute  acids,  with  evolution  of  hydrogen.  Hydrochloric  acid  attacks 
it  violently,  with  evolution  of  silicou  hydride. 

The  microscopic  examination  of  the  alloys  confirms  the  above  con- 
clusions. C.  H.  D. 

Compounds  of  Magnesium  and  Sodium  Sulphates. 
A.  S.  Ginsberg   {Zeitsch  anorg.    Chem.,   1909,  61,    122 — 136). — The 
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determinations  of  the  freezing-point  diagrams  of  the  systems 
K2S04-MgS04  and  Na,S04-MgS04  by  the  author  (Ber.  St.  Petersburg 
Poli/tech.  Inst.,  1906,  6)  have  been  confirmed  as  regards  the  first 
system  by  Nacken  (Abstr.,  1908,  ii,  692),  but,  the  second  system  gave 
somewhat  different  i  exults.  A  re-examination  of  mixtures  of  sodium 
and  magnesium  sulphates  has  shown  that  the  equilibrium  is  very 
complicated.  The  freezing-point  curve  has  a  eutectic  point  at  44-2 
mol.  %  MgS04  and  670°,  and  a  break  at  71  o  mol.  %  and  814°. 
a-Sodium  sulphate  forms  solid  solutions  containing  up  to  35-S  mol.  %. 
MgSU4.  The  compound  NaoS04,3MgS04  melts  with  decomposition  at 
S14°.  Magnesium  sulphate  does  not  form  solid  solutions.  The 
existence  of  two  other  compounds,  Na2S04,Mg!S04  and 

3Na2S04.MgSO4, 
formed  only  in  the  solid  state,  is  also  indicated.     These  compounds 
are    identical    with    anhydrous    blbdite    and  vanthoffite    respectively, 
the  former  existing  in  a-,  /?-,  and   y-modifications.     Sodium   sulphate 
only  forms  two  modifications,  the  transition  point  being  at  232°. 

C.  II.  D. 

Gases  Occluded  in  a  Complex  Brass,  containing  Manganese, 
which  showed  Numerous  Flaws.  G.  Guillemin  and 
B.  Delachanal  (Compt.rend.,  1908,  147,  1309— 1311).— The  specimen 
of  brass  in  question  contained  60'15%  of  copper,  34'76°0  of  zinc. 
2'34%  of  manganese,  and  small  amounts  of  tin,  lead,  iron,  and 
aluminium,  and  was  full  of  small  holes  due  to  escaping  gas.  Fifty 
grams  of  it  were  heated  in  a  porcelain  tube  up  to  1000°,  and  the  gas 
given  off,  which  amounted  to  3'5  times  the  volume  of  the  alloy, 
collected  and  analysed.  It  contained  79'1"L,  of  hydrogen,  3-9",,  of 
methane,  8'9%  of  carbon  monoxide,  and  8T°„  of  carbon  dioxide. 

G.  S. 

Variations  in  the  Structure  of  Coinage  Bronze  during 
Working.  Fkdekico  Giolitti  and  Ernesto  Pannain  (Atti  R.  docad. 
Linen,  1908,  [v],  17,  ii,  668— 670).— The  authors  have  made  a 
metallographic  study  of  the  bronze  used  for  Italian  coinage,  which 
contains  3-82%  of  tin,  95-80%  of  copper,  and  0-38%  of  impurities 
(about  0-2%  of  lead).  The  polished  surfaces  of  the  specimens  were 
treated  repeatedly  with  hot  0-24%  nitric  acid,  each  such  treatment 
being  followed  by  gentle  polishing  with  chromic  oxide. 

The  cooled  ingots,  before  treatment,  consist  of  solid  solutions,  a, 
of  heterogeneous  concentration,  among  which  are  scattered  crystals  of 
the  solid  solution,  /?.  According  to  the  equilibrium  diagrams  of 
alloys  of  ooppi  i  and  tin  (compare  (Jiolitti  and  Tavanti,  Abstr  ,  1908, 
ii,  946),  bronse  containing  about  1,,  of  tin  should  oonsist  entirely  of 
the  o-mixed  crystals,  whilst  in  reality  the  above  structure  is  nearer 
in  thai  given  by  nu  alloy  containing  more  than  8%  of  tin.  The 
presence  of  tin-  /,' i  i  \  tuls  is  explained  by  the  velocity  with  which  the 
alloy  cools.  This  velociiv  is  not,  siilticieiitly  slow  to  allow  the  first 
u-c  •!•)  siuls,  rich  in  copper,  to  read  with  the  liquid,  which  becomes  less 
anil  less  rich  in  copper,  and  is  in  equilibrium  with  the  crystals 
eparating     at     continually     lowering    tcmpei  at  inc.    so    as     to     givo 
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homogeneous  mixed  crystals.  Nor  is  the  velocity  sufficiently  rapid  to 
prevent,  at  790°,  the  reiction  between  the  borders  of  the  mixed 
crystals,  rich  in  tin,  and  the  residual  liquid  giving  rise  to  the 
/3-mixed  crystals.  After  re-heating  for  half  an-hour  at  about  800° 
and  tempering  in  cold  water,  the  heterogeneous  masses  of  a-crystals 
are  transformed  into  homogeneous  crystals  with  a  lamellar  structure, 
among  which  are  still  seen  the  /3-crjstals.  After  flattening  in  the 
cold,  both  the  a-  and  /3-crystals  are  elongated  in  the  direction  of  the 
flattening.  Subsequent  re-heating  and  tempering  are  accompanied  hy 
the  appearance  of  a-crystals  having  a  rectilinear  outline,  these  and 
also  the  /J-crystals  being  elongated  by  further  flattening,  whilst 
successive  re-heating  and  tempering  bring 
back  the  former  crystalline  structure, 
which  undergoes  only  slight  deformation 
during  the  final  flattening.  It  is  note- 
worthy that  the  /^-crystals,  formed  during 
the  initial  cooling  of  the  alloy,  are  pre-  / 
served  through  all  the  various  treat- 
ments to  which  the  ingot  is  subjected. 

T.  H.  P. 

New  Apparatus  for  the  Distilla- 
tion of  Mercury.  Johannes  Wetzel 
(C/tem.  Zeit.,  11)08,  32,  1228).— Mercury 
to  be  purified  is  placed  in  a,  the  bent 
tube  c  is  placed  in  a  dish  containing 
pure  mercury,  and  b  is  connected  to  a 
water-pump.  By  this  means  mercury  is 
made  to  rise  in  both  inner  tube,  d.  and 
outer  tube,  e,  until  the  mercury  in  e 
enters  the  bulbous  enlargement,  i,  and 
is  within  about  2  cms.  of  the  mouth  of 
tube  (/.  Water  is  made  to  circulate 
through  the  condensing  head,  A,  and  the 
mercury  in  t  is  heated  by  means  of  a 
gas  ring,  g.  After  about  thirty  minutes, 
b  is  closed,  and  mercury  vapour  con- 
densing on  the  cold  surface  of  /*  drops 
on  to  a  float,  /".  When  sufficient  mercury 
has  collected  to  lift  the  float,  it  falls 
down  tube  d,  assisting  to  more  completely 
evacuate  the  distillation  bulb,  i.  By 
this  arrangement,  i  may  be  almost  com 
pletely  evacuated,  and  the  purified  mercury  obtained  at  c.  Mercury 
boils  at  155°  when  in  the  highest  vacuum,  so  that  if  the  apparatus 
described  is  made  of  Jena  glass,  there  is  little  risk  of  it  cracking. 
Indicative  of  the  rapidity  of  distillation,  it  is  mentioned  that  in 
ten  hours  nearly  23  kilos,  of  mercury  may  be  obtained,  showing 
a  great  increase  over  Kasten's  method,  generally  employed,  which 
gives  in  the  same  time  only  about  2i   kilos,  of  mercury. 

*  J.  V.  E. 
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Use  of  the  Colour  Thermoscope.  III.  [Silver-Mercury 
Iodide.]  H.  Rebenstorff  (Chem.  Zentr.,  1908,  ii,  1803  ;  from 
Zeitsch.  phys.-Chem.  Unter.,  1908,  21,  291 — 304.  Compare  Liidtke, 
ibid.,  10). — As  a  result  jof  many  physical  and  chemical  experiments,  it 
has  been  ascertained  that  a  liberation  of  heat  accompanies  the  trans- 
formation of  yellow  silver-mercury  iodide  at  45°  into  the  orange  form. 
Both  modifications  of  this  substance  are  found  to  exist  in  contact  with 
one  another  for  quite  a  considerable  time  at  33 — 45°.  J.  V.  E 

Distribution  of  Scandium.  Wladimir  I.  Vernadsky  (Bull.  Acad. 
Sci.  St.  Petersburg,  [vi],  190S,  1273 — 1274.  Compare  Eberhard, 
Abstr.,  1908,  ii,  862). — A  criticism  of  Eberhard's  conclusions  regard- 
ing the  mineralogical  distribution  and  formation  of  the  scandium 
compounds  found  in  the  crust  of  the  earth.  Z.  K. 

Aluminium.  Analysis  of  Aluminium  Powder.  E.uile  Kohn- 
Abrest  (Compt.  rend.,  1908,  147,  1293 — 1296). — The  proportion  of 
aluminium  in  commercial  aluminium  powder  has  been  e.-timated  by  its 
reducing  action  on  ferric  sulphate,  as  previously  described  (Abstr., 
1904,  ii,  844),  and  also  by  measurement  of  the  hydrogen  given  off  when 
a  known  weight  of  it  is  treated  with  excess  of  hydrochloric  acid.  From 
a  complete  analysis,  it  is  further  shown  that  the  specimen  contains 
95"93%  of  total  aluminium  as  well  as  iron,  silicon,  carbon,  nitrogen,  and 
2l!'.l",,  of  oxygen,  the  latter  being  obtained  by  difference.  From  the 
results  of  the  two  first  methods  of  estimation,  corrected  for  the  action 
of  the  impurities  on  the  reagents,  it  is  shown  that  the  specimen  con- 
tains 92'5%  of  aluminium  as  metal.  The  amount  of  oxide  present, 
deduced  from  this  observation,  is  5-72%,  in  excellent  agreement  with 
the  direct  determination.  It  is  not  certain  tint  the  oxide  present 
is  A1208.  G.  S. 

Alum  [Correction].  Robert  M.\v.c  (Zeitsch.  anorg.  Chew.,  190S, 
60,  459). — The  results  described  in  the  previous  paper  (this  vol.,  ii, 
47)  are  untrustworthy,  owing  to  the  fact,  which  had  previously 
escaped  notice,  that  .Merck's  alum  is  contaminated  with  rubidium  and 
caesium.  G.  S. 

The  Decomposition  of  Felspar  by  Water.  W.  Funk  (Zeitsch. 
angexo.  Chem.,  1909,  22,  145  —  146).  —  Finely-powdered  felspar  tonus 
a  colloidal  suspension  with  water,  chemical  decomposition  taking  place 
at  the  same  time,  as  shown  by  the  alkaline  roaction  of  the  water.  The 
attack  on  coarser  particles  may  lie  shown  by  staining  with  inetliylene- 
blue  and  washing,  when  only  the  partly  decomposed  outer  zone  of 
each   particle  is   found  to  be  stained.      Carbon   dioxide    hastens  the 

attack,   liul,  lessens  the  tendency  to  form  colloidal    suspensions.       Killed 
Icl   par    is   more    rapidly  attacked    then   the  natural    mineral. 

0,   II.  D, 

Variation    of   the    Composition    of  Colloids    formed    in    a 
Solution  of  Ferric    Chloride  according  to  the  Conditions    of 
Hydrolyni.".    Liopold MlOBXL  [Compt.  rtnd.,  1908,147,1288     I 
Compare   Malfitano  and   Miohel,    Abstr.    1908,    ii.   L042).     Further 
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experiments  on  the  variation  iu  the  composition  of  the  colloidal 
particles  with  the  conditions  of  hydrolysis  of  ferric  chloride  are 
described.  The  proportion  of  chloriue  in  the  particles  is  usually 
greater  the  more  slowly  the  solutions  are  warmed  ;  it  is  the  smaller  the 
higher  the  temperature  employed  iu  hydrolysis  and  the  less  concen- 
trated the  solution.  The  effect  of  the  addition  of  hydrochloric  acid  is 
to  diminish  both  the  quantity  of  colloid  formed  and  the  proportion  of 
chlorine  in  it.  6.  S. 


Hydrates  and  Acid  Salts  of  Ferrous  Sulphate.  Frank  B. 
Kenrick  (/.  Pht/sical  C/itia.,  1908,  12,  693 — 705). — The  composition 
of  a  number  of  ferrous  sulphates  and  their  range  of  existence  in  contact 
with  sulphuric  acid  solutions  at  room  temperature  have  bpen  deter- 
mined by  solubility  measurements  in  the  usual  way,  and  the  results 
are  represented  in  tables  and  diagrams.  The  composition  of  the  solid 
phases  could  not  be  obtained  directly,  owing  to  the  difficulty  of 
separating  them  from  the  liquid  phase,  but  this  has  been  effected  by 
a  combination  of  two  methods  of  indirect  analysis,  which  are  fully 
described. 

The  more  important  solid  phases  are  as  follows :  Fe0,S03,H.,O, 
minute,  granular  crystals,  is  stable  in  contact  with  solutions  from 
S03,2T8  6  H.,0  to  S03,7  93  H20,  above  which  the  heptahydrate  is  formed. 
2FeO,3S03,:iH.,0  (composition  somewhat  doubtful)  forms  small, 
colourless,  hexagonal  crystals,  and  is  stable  between  the  limits  of 
S03,l-637H2OtoS03,2T86H.,0.  FeO,2S03,H20  occurs  in  well-formed 
crystals,  and  is  stable  in  contact  with  solutions  from  S03,r342H20 
to  S03,1-595H20.  F20,4S03,3Ho0,  slender  needles,  is  stable  in  contact 
with  solutions  from  S03,1122H20  to  S03,1-342H20.  The  solubility 
of  all  the  compounds  in  the  liquid  phases  is  very  small,  the  tetra-  and 
hepta-hydrates  excepted.  G.  S. 


Action  of  Hydrogen  Peroxide  on  Metallic  Sulphides. 
J.  Ferrer  y  Hernandez  (Anal.  Fis.  Quim.,  1908,  6,  476 — 484). — 
Precipitated  nickel  sulphide  decomposes  hydrogen  peroxide  solution 
(3%)  containing  a  trace  of  acid,  nickel  sulphate  being  formed  ; 
hydrogen  peroxide  solution  rendered  alkaline  with  sodium  or  potassium 
hydroxide  does  not,  however,  change  nickel  sulphide.  Ammoniacal 
hydrogen  peroxide  rapidly  dissolves  nickel  sulphide,  giving  a  deep 
blue  solution  containing  a  complex  ion. 

Cobalt  sulphide  behaves  like  nickel  sulphide  with  hydrogen  per- 
oxide containing  a  trace  of  acid  ;  in  presence  of  solium  or  potassium 
hydroxide,  however,  it  is  oxidised  to  cobaltic  hydroxide. 

Ferrous  sulphide  is  oxidised  by  hydrogen  peroxide  (acid),  giving 
ferric  sulphate  or  products  formed  by  the  hydrolysis  of  the  latter. 
Manganese  sulphide  is,  under  similar  conditions,  converted  into  the 
sulphate,  but,  in  presence  of  alkalis,  manganese  hydroxide  and  sulphur 
are  formed.  Zinc  sulphide  is  oxidised  by  hydrogen  peroxide  con- 
taining a  trace  of  acid  to  zinc  sulphate  ;  in  presence  of  alkali,  soluble 
zincoxides  are  formed.  W.  A.  D. 
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Borotungstic  Acids.  Hippolyte  C'opaux  (C'ompt.  rend.,  1908. 
147,  973—976.  Compare  Klein,  Abstr.,  1883,  23,  786;  1S84,  559, 
1266). — Two  complex  borotungstic  acids  have  been  prepared  as  follows. 
To  one  part  of  normal  sodium  tungstate  and  1  5  parts  of  boric  acid 
sufficient  water  is  added  to  form  a  clear  solutiou  at  the  boiling  point. 
After  some  time  a  precipitate  separates.  The  mother  liquors  are  con- 
centrated, more  boric  acid  added,  a  further  precipitate  is  rejected,  and 
to  the  mother  liquors,  which  now  contain  complex  borotungstic  acids, 
ether  and  2  to  3  volumes  of  sulphuric  acid  are  added  aud  the  mixture 
shaken.  The  resulting  oil  is  decomposed  by  cold  water,  and  on  evapora- 
tion in  a  vacuum  the  complex  acid,  BiO3,28W03,6H;,0  +  56H.,0 
separates  in  hexagonal  crystals.  From  the  same  solution  the  other 
acid  is  obtained  as  the  insoluble  barium  salt  by  adding  barium  carbon- 
ate ;  the  barium  salt  is  decomposed  by  sulphuric  acid,  and  the  acid 
B.,03,24W03,5H20+61H20  obtained  in  octahedral  crystals  by 
evaporation. 

The  acid  occurring  in  hexagonal  crystals  is  hexabasic,  and  not  very 
stable  ;  the  other  acid  is  more  stable,  and  is  isomeric  with  silicotungstic 
acid,  Si.,O4,24W03,4H,0  +  62H,0,  although  the  formula  do  not 
correspond,  and  the  boiotungstic  acid,  unlike  the  latter,  is  pentabasic. 

Cx.  S. 

Preparation  of  Urano-uranic  Oxide  and  a  Standard  ot 
Radioactivity.  Herbert  N.  McCoy  and  George  C.  Ashman 
(Amer.  J.  Set.,  1908,  [iv],  26,  521 — 530). — Pure  urano-uranic  oxide, 
U.08,  can  readily  be  prepared  by  heating  any  higher  or  lower  oxide 
of  uranium  for  some  time  in  air  at  700°. 

Uniform  films  of  the  oxide,  7  cms.  in  diameter  and  weighing  0'6  to 
0*8  gram,  have  been  prepared  in  flat,  circular  tin  dishes  or  copper 
plates  as  previously  described  (McCoy  and  Ross,  Abstr.,  1908,  ii,  80)  ; 
the  thickness  of  the  film  is  such  that  the  a-ray  activity  is  definite  and 
constant,  and  the  films  are  therefore  suitable  standards  of  radio- 
activity. 

The  a-ray  saturation  current  for  such  a  standard  film  is  5-79  x  10    ' 
amp.   per  cm.2  ;  from  this  result  it  is  calculated   that   the  total  a-ray 
ionisation  current  of  1  gram  of  uranium  is   4-61  x  10  10  amperes. 

G.  S. 

Molecular  Weight  of  Uranium  Tetrachloride  in  Boiling 
Bismuth  Chloride  Solution.  Leopold  EOghbimsb  and  L.  Gonder 
(Annalen,  L908,  364,  45 — 50). — The  molecular  weight  of  uranium 
tetrachloride  LI!  boiling  bismuth  chloride  solution,  as  determined  by 
the  special  method  already  described,  is  .'!7.">,  as  compared  with  the 
calculated  value,  380-3,  for  the  formula  UCI,.  G.  S. 

Reduction  of  Uranyl  Chloride.  William  CBobbneb  db 
OowmoK  (Compt,  rend.,  1908,  147,  U77 — 1478).  The  author  baa 
made  experiments  to  ascertain  whether  the  reduction  of  uranyl 
chloride  by  hydrogen  at  a  red  licit  can  bo  used  as  a  method  for  the 
determination  of  tho  atomic  weight  of  chlorine.  The  results  are  not 
sufficiently  concordant  for  the  purpose.  II.  M.   I>. 
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Alloys  of  Silicon  with  Tin.  Lead,  and  Thallium.  8.  Tamaru 
{Zeitsch.  anorg.  Chem.,  1909,  61,  40 — 45).  —  Liquid  silicon  and  tin  are 
miscible  in  all  proportions,  and,  on  cooling,  pure  silicon  separates,  the 
eutectic  being  practically  pure  tin.  The  freezing-point  curve  falls 
very  slowly  until  about  S0%  Sn  is  reached,  and  then  very  rapidly. 

Silicon  is  not  miscible  to  an  appreciable  extent  with  either  lead  or 
thallium  in  the  liquid  state.  C.  H.  1). 

Preparation  of  Chloride  of  Thorium.  Camille  Matignon 
(Compt.  rend.,  1908,  147,  1292— 1293  *).— The  author  considers  that 
the  use  of  a  mixture  of  chlorine  and  sulphur  chloride  (S^GU)  as  a 
reagent  for  the  preparation  of  anhydrous  chlorides,  such  as  that  of 
thorium,  from  the  corresponding  oxides,  already  recommended  (Abstr., 
1904,  ii,  340)  is  preferable  to  the  employment  of  carbonyl  chloride, 
recently  used  by  Chauvenet  (this  vol.,  ii,  53). 

The  value  +53S  Cal.  has  been  obtained  for  the  heat  of  solution  of 
thorium  chloride  (1  mol.  in  2700  mols.  of  water)  at  18°,  as  compared 
with   +5675  Cal.  obtained  by  Chauvenet  {loc.  cit.).  6.  S. 

Spitting  of  the  Acid  Vanadates  of  Univalent  Metals. 
Wilhelm  Prandtl  and  Hans  Murschhauser  {Zeitsch.  anorg.  Chem., 
1908,  60,  441— 445).— In  a  previous  paper  (Abstr.,  1908,  ii,  46)  the 
composition  of  the  vanadylvanadates,  a;M.,0,((/ -  2)V.,05,sVo04,  present 
in  the  solid  state  after  the  evolution  of  oxygen  from  certain  alkali 
acid  vanadates  on  solidification  was  determined,  and  it  was  shown 
that  the  volume  of  oxygen  given  off  from  the  potassium  and  lithium 
vanadates  was  less  than  the  calculated  amounts,  a  result  ascribed  to  the 
incompleteness  of  the  respective  reactions.  To  test  this  view,  the 
vanadylvanadates  in  question  have  been  repeatedly  fused  and  allowed 
to  resolidify  in  an  atmosphere  free  from  oxygen.  After  50  fusions, 
the  amount  of  oxygen  given  off  from  the  potassium  compound  corre- 
sponds with  the  formula  for  this  compound  previously  given,  but  even 
after  100  fusions  the  oxygen  obtained  from  the  lithium  compound  is 
less  than  that  corresponding  with  the  composition  previously  giveu, 
4Li„0,V^04,7V.,0.,  and  ir,  must  therefore  be  assumed  that  the  compound 
present  has  the  formula  6Li.,0,V.,04,ll  V\205.  G.  S. 

Action  of  Antimony  Trichloride  on  Nickel :  Formation  of 
NiSb.  Emile  Vigouroux  {Compt.  rend.,  1908,  147,  976—978.  Com- 
pare Lossen,  Abstr.,  1906,  ii,  361). — When  nickel  is  heated  in  a  tube 
at  800J  and  antimony  trichloride  passed  over  it,  a  vigorous  reaction 
takes  place,  and  nickel  chloride  and  nickel  antunonide  are  formed. 
The  former  is  removed  by  treatment  with  water,  and  the  heating 
in  antimony  trichloride  repeated,  until  finally  only  the  atitimouhle, 
NiSb,  remains  as  a  crystalline  powder.  When  the  heating  is  carried  out 
at  higher  temperatures,  the  residues  become  progressively  poorer  in 
antimony. 

The  compound  NiSb  has  also  been  prepared  by  direct  combination 
of  the  elements. 

Nickel  antimonide,  NiSb,  occurs  in  lustrous,  reddish-violet  crystals, 
which  are  non-magnetic  and  have  D°  =  770.  It  fuses  at  11 00°  .and 
*  and  null.  Soc.  chha.,  1909,  [iv],  5,  92—9.;. 
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decomposes  at  1400°.  It  is  vigorously  acted  on  by  chlorine  and  by 
oxygen  when  heated  to  dull  redness.  It  is  not  affected  by  concen- 
trated hydrochloric  acid,  but  is  decomposed  by  warm  concentrated 
sulphuric  acid  and  by  warm  nitric  acid.  It  is  scarcely  affected  even 
by  fused  alkalis.  G.  S. 

Bismuthous  Compounds.  III.  Walter  Herz  {Zeitsch.  anorg. 
Ckem.,  1909,  61,  119 — 121). — The  freezing-point  determinations 
of  Eggink  (Abstr.,  1908,  ii,  1043)  indicate  the  existence  of  BiCl  and 
BiBr  only,  and  are  thus  in  disagreement  with  the  results  of  Herz  and 
Guttmann  (Abstr.,  1908,  ii,  199),  which  showed  maxima  corresponding 
with  the  formula?  BiCl.2  and  BiBr.,.  Both  series  of  experiments  gave 
concordant  figures,  and  the  cause  of  the  difference  is  unexplained. 

C.  H.  D. 

Dichloropalladous  Acid.  Italo  Bellucci  and  Pietro  de 
Cesaris  (Gazzelta,  1908,  38,  ii,  602— 614). — The  addition  of  a  silver 
salt  to  an  aqueous  solution  of  palladous  chloride  results  in  the 
precipitation,  not  of  silver  chloride,  but  of  a  compound  corresponding 
with  the  formula  PdCl„(OH-Ag).,.  The  conclusion  is  hence  drawn 
that  the  aqueous  palladous  chloride  solution  contains  an  acid,  termed 

dichloropalladous  acid,   dissociated   thus:    PdCl0<^    _  +2H  +  .        The 

silver  salt,  and  also  the  lead  and  thallium  salts,  of  dichloropalladous 
acids  are  obtained  as  amorphous  precipitates  having  the  formulae 
[PdCl,,(OH),]Ag2,  [PdC)2(OH)2]Pb,Pb(OH),,  and  [PdCl,(OU).2]Tl, 
respectively.  The  silver  salt  is  hydrolvsed  slowly  by  hot  water,  and 
the  other  two  salts  more  rapidly.  T.  H.  P. 

Pulverisation  [Volatilisation]  of  Iridium  in  Water  Vapour 
and  Carbon  Dioxide.  Experiments  to  Determine  the  Density 
of  Carbon  Dioxide  by  the  Method  of  Diffusion.  Friedkich 
Emiob  (Monatsh.,  1908,  29,  1077-- 1085). — The  author's  attempts  to 
measure  the  dissociation  of  carbon  dioxide  at  high  temperatures  by 
observing  the  rate  of  diffusion  of  the  gas  through  an  aperture  in  .in 
iridium  tube  have  not  been  successful,  because  of  the  change  in  the 
aperture  consequent  on  pulverisation  of  tho  metal. 

The  rate  of  pulverisation  of  electric  illy  -heated  strips  of  iridium  in 
water  vapour  and  carbon  dioxide  has  beeu  determined  at  a  series  of 
temperatures  and  under  different  gas  pressures.  The  velocity  of  the 
process,  which  is  supposed  to  be  due  to  the  formation  of  a  volatile 
oxide,  lr<>,,  increase  rapidly  with  the  temperature.  In  the  ease  of 
nratet  Vapour   the  Velooity  increases  when  the  pressure  is  reduced  from 

I  to  hi  atmosphere,  On  the  other  hand,  for  oarbon  dioxide  the 
relocitj    increa  e     when    the    pressure   is   reduced   to  0*5   or  0*25 

atmosphere,  and  then  increases  on  further  reduction  of  the  pressure. 

At  L900   the  rate  of  pulverisation  in  oarbon  dioxide  is  almost  twice 

I     large  as  in  water  vapour,  whilst,  at,  2100"  very   little   difference  can 

erved.     This  is  said  to  be  to  agreement  with  the  data  relative 
i>  the  di    o,  i. ii,, ,ii  of  the  two  gases.  II.  M,  l>. 
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Complex  Iridium  Compounds.  Alfred  Werner  and  0.  de 
Vkies  (Anna/en,  1908,  364.  77 — 127). — The  preparation  and  proper- 
ties of  a  number  of  iridium  compounds,  mainly  chloronitrito-,  amniino- 
nitiito-.  and  chloroammino-compounds,  are  described. 

Sodium iridiotetranilritodichloride,  [IrC'l.,(NO,)4]Na3,2H?0(salt;i),one 
of  the  salts  intermediate  between  [Ir01g]Mg  and  [Ir(NOg)g]Ms,  examples 
of  which  are  already  known,  has  been  prepared  as  follows  :  5  grams 
of  sodium  iridichloride,  NaglrClpGHgO,  are  heated  at  80 — 90°  with 
80  c.c.  of  water,  40  grams  of  sodium  nitrite  added  gradually,  and 
the  solution  warmed  until  it  becomes  yellowish-red  and  transparent. 
After  a  time,  a  salt,  A,  separates  in  well-formed,  orange  crystals, 
solubility  1  in  0'S7  parts  of  water  at  25°.  From  the  mother  liquors 
other  products  have  been  obtained,  but  not  yet  fully  investigated.  Salt 
A,  in  smaller  yield,  is  also  obtained  by  the  action  of  sodium  nitrite  on 
ammonium  iridichloride.  Salt  A  has  been  obtained  in  the  anhydrous 
form  by  crystallisation  from  dilute  alcohol ;  it  occurs  in  small,  pale 
yellow  crystals.  The  corresponding  potassium  salt,  [IrG'l2(N02)4]Ks, 
is  obtained  by  repeated  crystallisation  from  solutions  containing  salt 
A  and  excess  of  potassium  nitrate  ;  it  forms  small,  light  yellow 
crystals,  and  is  less  soluble  thau  the  sodium  salt.  By  double  decom- 
position between  salt  A  and  ammonium  chloride,  a  yellow,  crystalline 
precipitate  was  obtained,  which  has  not  been  fully  investigated  ;  it  is 
not  the  corresponding  ammonium  salt.  The  lead  salt,  in  an  impure 
form,  was  also  obtained  by  double  decomposition. 

Nitritoamminiridium  Compounds. — Trinitritotriamminiridium, 
Ir[(N02)3(NH3)3], 
is  obtained  in  thin,  lustrous,  colourless  scales  by  heating  1  gram  of 
salt  A  with  4  c.c.  of  27%  ammonia  for  eighteen  hours  in  a  sealed 
tube  at  135 — 140°  ;  the  solution  is  evaporated,  and  the  salt  crystallised 
repeatedly.  It  is  only  freed  from  chloride  with  great  difficulty,  most 
satisfactorily  by  boiling  with  sodium  nitrite.  It  is  not  affected  by 
boiling  hydrochloric  acid  (1  :  1),  sulphuric  acid  (1  :  5),  or  concentrated 
nitric  acid,  but  is  decomposed  when  heated  with  concentrated  sulphuric 
acid  to  85°.  One  part  of  the  compound  dissolves  in  2570  parts  of 
water  at  25°  ;  the  aqueous  solution  is  practically  a  non-conductor. 

JJinitrilotetrammiuiridium  chloride,  [Ir(NO.,)„(NH3)4]Cl,  is  obtained 
by  heating  5  grams  of  salt  A  with  20  c.c.  of  27",,  ammonia 
for  eighteen  hours  at  170  ,  and  evaporating  the  product  on  a  water- 
bath.  The  leaflets  which  first  separate  are  contaminated  with  nitrite, 
aud  the  salt  is  obtained  pure  by  dissolving  in  water  and  crystallising 
repeatedly  in  the  presence  of  hydrochloric  acid  ;  solubility  1  in  16'8  parts 
of  water  at  55 ".  Its  behaviour  towards  the  mineral  acids  is,  in  most 
cases,  similar  to  that  of  the  salt  last  mentioned.  The  following  com- 
pounds are  prepared  from  the  chloride  by  double  decomposition, 
generally  with  alkali  salts.  The  bromide,  [Ir(N02)2(NH3)4]Br,H,0, 
occurs  in  colourless  rods  or  prisms  ;  the  anhydrous  bromide,  obtaiued 
by  recrystallisation  in  the  presence  of  hydrobromic  acid,  in  colourless 
prisms.  The  iodide  occurs  in  colourless  leaflets,  crystals,  or  prisms ; 
the  sulphate,  [lr(N02)2(NH.!)4].1S04,iH.,0,  in  prisms  or  needles,  which 
become  anhydrous  on  heating  to  120°.  The  solubility  is  about  1 
in  400  of  water  at  room  temperature. 
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Nitritopenfaiaminiridium  chloride,  [Ii\NO.,(NHg)5]Cl2,  can  also  be 
obtained  by  the  action  of  ammonia  on  salt  A,  but  in  better  yield  by 
the  action  of  silver  nitrite  on  the  aquopentammine  chloride  (compare 
Palmaer,  Abstr.,  1896,  ii,  179  :  1897,  ii,  44) ;  it  forms  small,  colourless 
crystals,  readily  soluble  in  water.  It  is  scarcely  affected  by  boiling 
with  nitric  acid  or  aqua  regia,  or  by  moderately  strong  hydrochloric 
acid.  The  iodide  and  the  sulphate  are  both  anhydrous,  and  form 
colourless  needles.     Acid  nitritopentatnminiridiiim  sulphate, 

[{IrN02(NH3)5:S04]<,3H2S04, 
obtained  by  the  action  of  concentrated  sulphuric  acid  on  the  chloride, 
forms  colourless,  transparent  needles.     The  nitrite,  obtained   bv  inter- 
action of  the  chloride  and  silver  nitrite,  also  forms  colourless  crystals. 

Chloroamminiridium  Compounds. — The  compound  [IrCl3(NHs).f] 
appears  to  be  formed  when  trinitritotriamminiridium, 

[Ir(N02)8(NHs)s], 
is  heated  with  ammonium  chloride  and   hydrochloric  acid  to  1SCP,  but 
attempts  to  obtain  it  pure  were  unsuccessful. 

Dichlorotetramminiridium  chloride,  [IrCl5(NH3)4]Cl,U.,0,  is  obtained 
by  heating  together  1  gram  dinitritotetrammine  chloride,  1  gram 
ammonium  chloride,  and  15  c.c.  of  concentrated  hydrochloric  acid  for 
nineteen  hours  at  140°.  It  occurs  in  light  yellow  needles  and  prisms, 
which  are  finally  purified  by  repeated  crystallisation  from  water.  It 
is  not  affected  by  boiling  hydrochloric  acid  ;  on  heating  with  silver 
nitrite,  even  the  intra-radicle  chlorine  reacts.  It  does  not  lose  all 
its  water  even  on  prolonged  heating  at  125 — 130°.  The  corresponding 
bromide,  yellow  needles,  crystallises  with  1H.,0,  which  it  loses  at  80°; 
the  sulphate,  yellow  scales,  has  also  1H.,0,  which  it  retains  at  12G°; 
the  iodide,  yellow  needles,  is  anhydrous.  By  the  action  of  iridium 
chloride  and  of  potassium  iridium  chloride  on  dichlorotetrammin- 
iridium chloride,  sparingly  soluble  precipitates  are  obtained,  but  no 
pure  salt  has  been  isolated.  The  dichlorotetiaminine  compounds  just 
described  appear  to  be  identical  with  those  obtained  by  Palmaer  {loc. 
cil.)  by  the  action  of  ammonia  on  iridium  chloride.  G.  S. 
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Foesil  Coals.  Eduabb  Donatb  (Chem.  Zeit.,  1908,  32, 
1271  — 1273). — The  extract  obtained  by  treating  coal  from  Rossits, 
near  Brtinn,  with  carbon  diaulphide  or  chloroform  is  found  to  contain 
anthracene,  ohrysene,  and  probabh  also  carbazole,  indene,  and 
polymerized  coumarones,  The  view  put.  forward  previously  (/.' 
a/ngtm.  Chem.,  L906,  10,  857),  namely,  that  the  formation  of 
i  accompanied  by  a  process  "l  distillation  under  pressure,  ami  that 
ooa]  i  -"ill  quantities  "t   a  variety  of  pitch  with  tin-  solid 

OarboD  materi.il,  thus  receives  support.  W.   II.  (•. 
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Influence  of  Centrifugal  Force  on  the  Optical  and  Other 
Properties  of  Naphtha.  Michael  A.  Rakusin  (</".  Rubs.  Phijs. 
('hem.  Soe.,  1908,  40,  1583 — 1588). — The  author  has  made  experi- 
ments to  ascertain  whether  the  rotation  of  the  earth  has  any  effect  on 
the  properties  of  naphtha.  A  closed  tube  containing  a  sample  of 
Grosny  naphtha,  D150'8791,  having  a  carbonisation  constant  of 
•  3/32%,  was  spun  for  two  hours  in  a  centrifuge  revolving  3000  times 
iper  minute,  after  which  it  was  found  to  have  the  carbonisation 
•constant  1/8%  and  D13  0-8768. 

Evidently  a  considerable  part  of  the  products  of  carbonisation  had 
settled  on  the  conical  bottom  of  the  tube.  So  that,  whilst  natural 
tiltration  of  naphtha  produces  a  differentiation  of  naphtha  in  a  vertical 
■direction,  an  analogous  process  in  a  horizontal  direction  may  be 
brought  about  by  centrifugal  force.  The  author  considers  that  such 
action  has  some  bearing  on  the  formation  of  asphalte,  and  may  explain 
why  asphaltes  having  a  venous  character  are  met  with  in  some  parts 
of  the  earth.  T.  H.  P. 

Rinneite.  H.  E.  Boeke  {Chun.  Zeit.,  1908,  32,  1228).— An 
anhydrous  mineral,  having  the  composition  FeCl.,,3KCl,NaCl,  has  been 
found  in  considerable  quantities  at  the  Nordhliusen  Works.  It 
crystallises  in  the  hexagonal  system ;  it  decomposes  when  exposed  to 
the  air,  but  is  stable  under  petroleum,  and  when  a  hot  saturated 
aqueous  solution  is  allowed  to  cool,  potassium  chloride  separates  out. 

J.  V.  E. 

Analysis  of  Plumosite  from  Felsobanya.  Josef  Loczka 
(Ann.  Musei  Xat.  Hungarici,  190S,  6,  586 — 590). — The  material 
consists  of  a  felted  aggregate  of  dark  steel-grey  fibres  with  entangled 
quartz  crystals.  Neither  the  colour  nor  the  lustre  is  affected  by  a 
25%  solution  of  sodium  hydroxide,  proving  the  absence  of  stibnite 
(which  under  these  conditions  quickly  loses  its  lustre  and  becomes 
red) ;  with  a  30%  solution,  the  material  acquires  a  coloured  tarnish, 
although  still  retaining  its  lustre.  It  is  not  acted  on  by  an  8%  solution 
of  potassium  sulphide.     Analysis  gave  : 

S.  Sb.  Pb.  Cu.      Fe(Mn.Zu).*    Insol.         Total. 

21-59  35-80  39-38  trace  2-87  0-50  100-14 

*  Jin  about  0'12,  Zn  about  0-10  per  oent. 

No  iron-pyrites  could  be  detected.  The  formula  is  deduced  as 
4PbS,FeS,3Sb.,S3  [but  the  figures  agree  still  more  closely  with  the 
jamesonite  formula,  7(Pb>,Fej)S,4Sb.1S3  (Abstr.,  1907,  ii,  700)]. 

L.  J.  S. 

A  Group  of  Manganates,  comprising  Hollandite,  Psilomelane, 
and  Coronadite.  L.  Leigh  Fermok  (Rec.  Geol.  Survey  India,  1908, 
36,  295— 300).— Hollandite  (Abstr.,  1907,  ii,  701)  has  recently  been 
described  as  a  manganate  of  manganese,  barium,  and  iron  corre- 
sponding with  the  hypothetical  acid,  H4MnO-,  an  acid  suggested  by 
La^peyres,  in  1870,  to  explain  the  composition  of  psilomelane.     It  is 

vol.  xcvi    ii.  11 
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here  pointed  out  that  the  new  mineral  coronadite  (Abstr.,  1905, 
ii,  96)  may  also  be  referred  to  the  same  acid,  the  formula  being 
MnaPbeR",5(Mn05)16.  These  three  minerals  therefore  form  a  group 
of  mauganates.  •      L.  J.  S. 

Whewellite  from  Schlan,  Bohemia.  Frantisek  Slavik  {Bull. 
Intern.  Acad.  Sci.  Boheme,  1908,  13,  9  pp.). — A  crystallographie 
description  is  given  of  some  large  (up  to  37  mm.  across)  twinned 
crystals  of  whewellite,  found  with  crystals  of  ankerite  and  barytes 
in  a  fault-breccia  in  the  Theodor  coal  mine  near  Schlan.  The 
individual  crystals  have  D  2-223,  2-222,  2"229.  Analysis  by 
J.  Milbauer  agrees  with  the  formula  CaC„04,H20  : 

CaO.  C203.  H.,0.  Total. 

38-40  -Jy-d5  12-12  100  L'5 

L.  J.  S. 

Study  of  Hydrated  Silicates.  Feeruccio  Zambonini  (Rend. 
Accad.  Sci.  Fis.  Mat.  Xapoli,  1908,  [iii],  14,  148). — The  author  has 
examined  about  thirty  hydrated  silicates  with  reference  to  the 
couditiou  of  the  water  present,  the  main  results  being  as  follows. 

Thaumasite  contains  only  water  of  crystallisation,  and  is  to  be 
regarded  as  CaSi03,CaU03,CaS04,15H20.  Pyrosmalite,  regarded  up 
to  the  present  as  an  orthosilicate,  is  a  nietasilicate, 

(Si03)2[R(OH),Cl],ll,. 
Ekmanite  is  not  allied  to  pyrosmalite,  but  is  an  altered  chlorite. 
Calamine  contains  only  A  a  mol.  of  water  of  constitution,  its  probable 
formula,  considering  its  crystallographie  relations  with  bertrandite, 
being  Zn.,(ZnOiI)2Si207,H20.  Cordierite  has  no  water  of  constitu- 
tion. Dioptase  is  not  an  acid  orthosilicate,  but  a  metasilicate  with 
dissolved  water.  Katapleite  does  not  contain  water  of  constitution, 
and  is  the  sodium  salt  of  a  zircon-silicic  acid;  the  same  is  the  ca  B 
with  elpidite.  The  water  present  in  steenstrupite  and  epistolite  is 
not  water  of  constitution.  Sepiolite,  which  is  regarded  as  a  meta-  or 
an  orthosilicate,  contains  absorbed  water,  and  must  be  given  the 
formula  Mg.,Si  <  )f.,,l  1 1  .( ).  The  minerals  collected  together  under  the 
name  of  doweylite  have,  so  far  as  the  water  present  is  ooncerned, 
I  >  i  <  >|  i-  -i  t  ics  analogous  to  those  of  sepiolite,  but  must,  be  distinguished 
as  deweylite,  iMg4Si .O^lill.l  >,  and  pseudodeweylite,  M  g3Si,  ,<>..,;>  II., « >. 

T.  H.  P. 

Optical  Characters  of  Minerals  of  the  Amphibole  Group  and 
their  Relation  to  the  Chemical  Composition.  Stefan  K  i 
(SitKungibw.  K.  Akad.  Wits.  Wim.,  1908,  117,  Abt.  1,877—972).— 
Detailed  determinations  were  made  of  the  optical  constants  of  a 
number  of  minerals  of  the  amphibole  group  ;  analyses  are  given 
of  the  following:  I,  grlinerite  From  I  .a  Malli.ae,  dop.  Var.  ;  II, 
tremolite  from  Switzerland  j  III,  actinolite  from  Zillerthal ;  IV, 
richterite  from  Langban,  Bweden  ,  V,  hornblende  Froui  Russell,  New 
\  ink  ;  VI,  pargasite  from  Pargos,  Finland;  VII  and  VIII,  basaltic 
hornblende  from  Lukow,  Bohemia. 


MIXERALOGICAL   CHEMISTRY.  155 


Total, 

irss 

Si02. 

TiO.j 

Alrf  >, 

> 

FeO. 

MuO. 

CaO. 

MgO. 

KaO. 

NOjO 

H20. 

F. 

O  for  F. 

Sp.  gr. 

T. 

4717 



100 

1-12 

4340 

i  i,. 

1  90 

2-61 

007 

0-47 

2*22 

007 

100  OS 

3  518 

II. 

— 

1-37 

004 

061 

I.I-U4 

12-95 

23  97 

0  04 

0-24 

2  I? 

017 

29S0 

III. 

56  3S 

— . 

1-23 

015 

5  26 

030 

1-2-41 

21-74 

02-2 

0-48 

1-96 

0-09 

!■  ■  rlS 

3-044 

IV. 

5601 

— 

014 

■214 

— 

5-S1 

8-29 

20  99 

0-47 

3-69 

1  '.'4 

0-18 

99  59 

3-044 

V. 

54-75 

— 

2-23 

0-S5 

1-49 

015 

11-36 

22-54 

110 

2-40 

2-10 

0-85 

99-50 

8  033 

VI. 

48-S8 

0-05 

10  S3 

0-76 

1*56 

0-04 

12-24 

■2ir7^ 

1-38 

2  69 

0-91 

1-82 

100-68 

3  095 

VII. 

39-60 

2-50 

18-51 

5-50 

2-26 

074 

12-57 

14-11 

1-87 

2-5S 

0-26 

o-io 

1O0  63* 

— 

VIII. 

39-90 

2-90 

17-03 

414 

4  00 

0-23 

12-70 

14-39 

2-19 

2-51 

04S 

— 

100  47 

— 

♦  CO,,  007. 

No  definite  relation  can  be  traced  between  the  chemical  com- 
position and  the  optical  characters  of  the  amphiboles  except  in 
tremolite-actinolite.  The  strength  of  the  double  refraction,  for 
instance,  does  not  vary  progressively  with  the  percentage  of  iron ; 
and  even  in  the  colour  of  the  material  there  is  no  such  relation,  for 
the  highly  ferruginous  griinerite  is  pale  yellow,  whilst  others 
containing  less  iron  are  dark  green,  and  glaucophane  is  blue  or  violet. 
The  amphiboles  are  therefore  not  to  be  considered  as  mixtures  of 
simple  salts,  such  as  FeSi03,  AloSi309,  etc.,  but  are  complex  compounds 
as  suggested  by  Tschermak's  double  salts.  L.  J.  S. 

Composition  of  the  Sand  from  the  Eruption  of  Vesuvius, 

April,    1906.     Giuno    Paris    (Chem.   Zentr.,    190S,   ii,   1287;    from 

Staz.  sperim.  agrar.  ital.,  1908,  41,    321 — 328). — Sand   collected   two 

days  after  the  eruption  had  the  following  percentage  composition  : 

CI.  S03.        SiO,.       Fe203.      Ciii.      ll^O.      K,0.        Xa20.        XiO. 

41-45         1267         025         4-05         3"5S         2'5         748         27-51         046 

and  the  acidity,   calculated  as  hydrochloric  acid,  was  7 "68%.     Casoria 

{Ann.   K.  Scuola  Super.   Agric.  Portici,   1907,  7)  considered  from   his 
analysis  that  it  contains  a  new  nickel  mineral  : 

Si02.                 NiO.               MgO.      Co,  Fe,  Al,  Ca.  Water.           Volatile. 

35-014                44-75                4-528               trace  4-528                9'S1 

together    with    a   small    quantity   of    magnesium    hydroxy-oxide    and 
another  silicate  of  the  composition  : 

Si02.  NiO.  MgO.  Co,  Fe.  Water. 

39-756  19-348  26808  trace  13888 

The   a>h  that   fell   in   the  Province  of   Avellino  had  D  1-215,  and 
Hi  contained   an   average    of    06%    phosphoric   acid  and    10%  of    alkali, 
of  which  latter  50%  was  soluble  in  acids.     Some  specimens  contained 
jlj  varying  quantities  of  nitrogenous  substances  which  liberated  ammonia 
Ii  when  heated  with  soda-lime.  J.  V.  E. 

Composition  of  the  Ash  and  Lapilli  from  the  Eruption  of 
Vesuvius,  April,  1906.  Xapoleone  Passerini  {Staz.  sper.  agrar. 
ital.,  1907,  40,  40— 53).— A  sample  of  ash  (1)  and  lapilli  (2)  weie 
found  to  have  the  following  composition  : 

K.,0.  Xa/J.  MgO.    CaO.     FeO.  Fe.,03.  A1203.   P205-    -s03.    TiO.,.    SiO.,.      CI. 
1.     543     3-54     4-76     10'80     4'01     441     1784     066     0-17     102     4672     0"34 
III.     2-52     3-54     3-28     1692     4"81     471     13-64     0  63     0'10     1-31     4760     0-16 

The    acidity  is    only  slight,    and   is    mainly   due    to    volatile    acids 

11—2 
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(hydrochloric  and  sulphurous),  which  soon  disperse  if  the  ash  is  left 
exposed  to  air  and  not  ploughed  in. 

The  ashes  resemble  qualitatively  those  examined  by  Vauquelin  and 
by  Lavini  in  1822  and  1829  respectively.  The  proportions  of  the 
different  constituents  vary,  however,  considerably  (compare  Lacroix, 
Abstr.,  1906,  ii,  555).  N.  H.  J.  M. 

Lavas  of  the  Last  Eruption  of  Vulcano,  Lipari  Islands. 
Alfred  Lacroix  (Compt.  rend.,  1908,  147,  1451 — 1456). — During  any 
one  period  of  eruption  the  magmas  of  Mt.  Pelee,  of  Vesuvius,  and  of 
Etna  have  in  each  case  proved  to  be  almost  constant  in  chemical 
composition.  From  the  various  published  descriptions  of  the  products 
of  the  1888 — 1889  eruption  of  Vulcano,  this  would,  however,  not 
appear  to  hold  good  ;  but  two  analyses  now  given  of  trachyte  with 
anorthoclase,  augite,  and  olivine  are  practically  identical.  Analyses 
are  also  given  of  microsanidinite  occurring  as  enclosures  in  the 
trachvte,  of  glassy  rhyolite,  and  of  leucite-tephrite  from  Vulcanello. 

L.  J.  S. 

Investigations  on  the  Eruptive  Basic  Rocks  of  Northern 
Sardinia.  Aurelio  Serra  (Atti  R,  Accad.  Lined,  1908,  [v],  17,  ii, 
597 — 602). — The  rocks  of  the  Fenosu  district  of  Northern  Sardinia 
have  a  felspar  basis,  which  exhibits  inclusions  of  augite,  hyperstbeoe, 
magnetite,  biotite,  apatite,  and  ilmenite.  The  following  is  the  chemical 
composition  of  the  rock  : 

FeO.      MnO.      TiO..,.      r...05.        CaO. 

3-7i      or:      o-sb      d-50      io-oo 

HaO  (at  110°).    HsO  (at  red  heat).    Total. 

0-84  1-88  99-87 

In  the  region  of  S'Adde  de  S'Ulmer,  the  rock,  which  is  dark  grey, 
contains  large  crystals  of  felspar  (labradorite),  smaller  crystals  of 
augite,  together  with  magnetite,  biotite,  apatite,  und  hypcrsthene,  and 
has  the  following  composition  : 

Al.,0,-      l'l-.O.,  FeO.       MnO.       T.O.,       ]',(>„.  CaO. 

5218        20-55        5-13  1-86         0-71         0-40        I  9-22 

MgO.         K.p.  XtuO.  HaO  (at  100°).    Ha0  (at  red  heat).  Total 

2-07           2-90          3-35  0-40  1'22  10021 

The  two  rocks  belong  to  the  same  eruptive  magma.  T.  11.  P. 

Rocks  from  Central  Borneo.  J.  Schshjtzer  (/'roc.  A*. 
WeUnsch.  Amsterdam,  L908,  11,  .">'.'>s — 415). — Detailed  descriptions  and 
analyses,  by  il.  Dittrioh,  are  given  of  (I)  glassy  amphibole-dacite j 
ill)  ditto;  (111)  biotite-amphibole-andesite ;  (IV)  aplitic  micro- 
granite:  the  Brsl  throe  rooks  being  from  the  Miiller  Mtns.,  and  the 
last  from  Mi    K'  lam. 
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Meteoric  Iron.  Walter  Fraenkel  and  Gustav  Tajisiann 
(Zeitsch.  anorg.  Chem.,  190S,  60,  416 — 435). — A  typical  specimen  of 
meteoric  iron  contains  three  structure  elements  :  (1)  bars  of  kamacite, 
formed  of  hexahedral  crystals  containing  about  6%  of  nickel ;  (2) 
taenite,  the  crystals  of  which  contain  about  33%  of  nickel ;  (3) 
plessite,  a  mixture  of  taenite  and  kamacite.  From  this  structure  it 
would  appear  that  there  is  a  break  in  the  solubility  of  nickel  in  iron 
from  6  to  33%  of  nickel,  but  these  metals  form  a  continuous  series 
of  mixed  crystals  under  ordinary  conditions.  The  authors  attempt 
to  account  for  the  differences  in  the  structure  of  ordinary  nickel- 
iron  ores  and  meteoric  nickel-iron  of  the  same  composition. 

Osmond  and  Cartaud  (Abstr.,  1904,  ii,  135)  have  suggested  a 
hypothetical  diagram  for  meteoric  iron,  according  to  which  the  latter 
is  more  stable  than  ordinary  nickel-iron  alloys.  The  authors  now 
show,  however,  that  when  meteoric  iron  is  heated  without  access  of 
air,  the  kamacite  first  changes  into  granular  crystals,  and  then 
the  taenite  begins  to  disappear,  doubtless  owing  to  the  diffusion  of 
the  nickel  into  the  altered  kamacite.  The  change  in  the  y  field  is 
slow  at  700°,  but  rapid  at  1400°.  The  change  in  question  takes 
place  even  in  the  a  field  ;  after  heating  meteoric  iron  for  two  hundred 
hours  at  420°,  granulation  of  the  kamacite  is  observed,  although 
not  with  the  same  certainty  as  at  higher  temperatures.  It  is 
shown  indirectly,  however,  that  the  change  must  take  place,  and 
hence  that  meteoric  nickel-iron  is  unstable  at  the  ordinary  tem- 
perature. 

In  order  to  find  whether  heated  meteoric  iron  corresponds  in 
properties  with  ordinary  nickel-iron  alloys,  the  magnetic  properties 
of  the  two  substances  have  been  compared.  When  heated,  meteoric  iron 
loses  its  magnetic  properties  at  about  the  same  temperature  as  the 
ordinary  alloy  of  the  same  composition,  but  as  different  pieces  of 
meteoric  iron  from  the  same  large  piece  not  previously  heated  lose 
their  magnetic  properties  at  very  different  temperatures,  this  result 
is  not  conclusive. 

Attempts  to  prepare  meteoric  iron  artificially,  or  to  account  for 
its  structure,  did  not  lead  to  any  definite  result.  It  is  probable  that 
the  iron  in  kamacite  has  not  crystallised  at  first  in  the  ordinary  (y) 
form. 

The  paper  is  illustrated  with  16  photomicrographs.  G.  S. 
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Ionic  Equilibrium  in  the  Animal  Organism.  II.  The 
Influence  of  Carbon  Dioxide  on  the  Division  of  Electrolytes 
between  the  Blood-corpuscles  and  Plasma.  Karl  Spiro  and 
Lawrence  J.  Henderson  (Biochem.  Zeitsch.,  1908,  15,  114 — 122). — 
The  explanation  of  Zuntz's  observation  that  the  passage  of  carbon 
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dioxide  into  blood  increases  the  alkalinity  of  the  plasma,  as  determined 
by  titration,  has  been  ascribed  to  the  selective  action  of  the  living 
membrane.  The  phenomenon  can,  however,  be  explained  as  a  purely 
physico-chemical  process.  If  a  dialysed  globulin  solution  is  mixed  with 
sodium  hydrogen  carbonate,  a  solution  of  the  hydrogen  carbonate 
placed  in  a  dialyser  inside  the  former  solution,  and  carbon  dioxide 
be  led  into  both  liquids,  the  alkalinity  of  the  inner  liquid  increases. 
This  can  be  explained  by  assuming  that  the  following  reaction 
takes  place:  Na-globulin  +  H2C03  =  NaHC03  +  H-globulin.  This  in- 
crease of  sodium  salt  increases  the  osmotic  pressure  of  the  inner 
liquid,  to  compensate  for  which,  water  passes  out  from  inside  and  the 
carbonate  passes  to  the  inside,  and  thus  increases  the  alkalinity.  In  the 
case  of  blood,  a  similar  reaction  takes  place  between  the  proteins  and 
carbon  dioxide  when  the  latter  is  passed  through.  In  the  corpuscles, 
the  protein  content  is  higher  than  in  the  plasma,  and  a  reaction  then 
takes  place  between  potassium  phosphate  and  carbonic  acid,  leading  to 
the  formation  of  potassium  monophosphate  and  potassium  hydrogen 
carbonate.  As  a  result,  the  osmotic  pressure  of  the  corpuscles  becomes 
greater  than  that  of  the  serum.  Water  will  therefore  have  a  tendency 
to  puss  from  the  corpuscles  to  the  plasma,  and  as  the  cell  walls  are  not 
permeable  to  the  cations,  the  system  will  be  "neutralised"  by  a 
wandering  of  anions,  chlorine  ions  passing  into  the  cells  and  OH+  and 
"HCO,  ions  into  the  plasma.  A  plasma  will  therefore  be  obtained 
with  smaller  chlorine  content,  and  greater  alkalinity.  S.  B.  S. 


Coagulation  of  Blood.  Joun  Meixanby  (J.  Physiol.,  190S,  38, 
28 — 112). — Many  of  the  experiments  recorded  do  not  support  Morawitz's 
views  on  the  causes  of  blood-coagulation.  Fibrinogen  is  always  associated 
with  prothrombin,  and  therefore  solutions  of  this  substance  may  be 
coagulated  by  kinase  aud  calcium  chloride,  or  by  fibrin-ferment.  The 
residual  fluid  after  coagulation  contains  tibrin-ferinent  generated  from 
the  prothrombin  by  kinase  and  calcium  chloride;  if,  however,  fibrin- 
ferment  is  used  as  the  coagulant,  the  residual  fluid  contains  prothrombin, 
but  no  ferment.  The  action  of  calcium  is  considered  to  be  specific.  Salts 
which  inhibit  coagulation  may  precipitate  calcium  salts,  and  those 
which  do  not  precipitate  calcium  salts  may  restrain  coagulation 
by  holding  fibrin  in  solution,  or  by  depressing  the  action  of  calcium 
and  kinase  on  prothrombin.  Plasma  and  serum  contain  a  large 
amount  of  anti-fibrin  ferment,  but  not  an  anti-kinase  ;  the  former  is 
very  susceptible  to  tho  action  of  alcohol.  Serum  usually  contains  no 
prothrombin.  The  activity  of  Schmidt's  fibrin-ferment  depends 
mainly  on  the  presence  of  kinase  and  calcium  salts  in  it.  (iumgeo's 
ferment  solution  is  one  of  fibrin-ferment  dissolved  out  l>y  sodium  chloride 
solution  from  the  fibrin  winch  had  adsorbed  it.  Serum-globulin 
(in  the  author':     .-oic-o)  i  ;  proUtUly  derived   from    the   decomposition   of 

fibrinogen  under  the  iniluence  of  tihrin  lei  inent .  Serous  Quids  contain 
the  same  nbatances,  hut  in  smaller  quantity  than  the  bird's  plasma 
which  w.i    employed  in  motf  of  the  present  experiments  ;  they  there* 

fore  Coagulate  on  the  addition  either  of  kinase  ( prepared  from  testis) 
or  of  fibrin  formont.  W.  I).  II. 
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Hsemagglutination  and  Haemolysis.  M.  vox  Eisler  (Centr. 
Bakt.  Par.,  1909,  48,  ii,  679— 681).— Polemical  against  von  Lieber- 
mann;  the  views  put  forward  by  this  author  (Abstr.,  1908,  ii,  865) 
are  different  from  those  originally  propounded  by  him,  but  very 
similar  to  those  of  Landsteiner.  G,  B. 

Seromucoid.  Hubert  W.  Bywaters  (Biochem.  Zeitsch.,  1909, 
15,  322 — 343). — Blood  was  coagulated  in  slightly  acid  solution  by 
means  of  steam.  The  filtrate  from  the  coagulum  was  concentrated, 
and  the  solution  thereby  obtained  submitted  to  dialysis.  It  was  then 
filtered,  and,  after  further  concentration,  acidified  with  acetic  acid  and 
thrown  into  three  times  the  volume  of  alcohol.  The  crude  seromucoid 
obtained  in  this  way  is  pigmented,  and  the  author  describes  a  method 
of  purification  by  means  of  sulphur  dioxide.  In  properties,  seromucoid 
is  similar  to  ovomucoid,  but  differs  from  the  latter  by  the  intensity 
with  which  it  gives  Hopkins  and  Coles'  glyoxylic  acid  reaction  and 
by  the  fact  that  no  scission  of  sulphur  takes  place  when  treated  with 
concentrated  alkali  hydroxide.  It  gives  most  of  the  other  characteristic 
protein  reactions.  It  contains  47'6%  C,  6-8%  H,  116%  N,  and 
1"75%  S.  There  is  25%  carbohydrate  in  the  j  molecule  ;  this  was 
isolated  as  a  hydrolysis  product  in  the  form  of  glycosamine.  The 
quantity  of  seromucoid  in  the  blood  "is  small  ;  a  method  is  described 
tor  its  quantitative  estimation ;  it  increases  after  a  meal  rich  in 
carbohydrates — in  the  case  of  dogs  from  about  03  to  0'9  gram  per 
litre  of  blood.  In  spite  of  its  small  quantity,  the  carbohydrate  it  con- 
tains accounts  for  about  10c,'o  of  the  total  circulating  in  the  blood,  and 
the  results  obtained  justify  Pavy's  hypothesis  that,  after  carbohydrate 
ingestion,  a  part  enters  the  circulation  in  combination  with  proteins. 
Seromucoid  was  also  isolated  from  the  mucous  membraue  of  the 
intestine.  S.  B.  S. 

The  So-called  "  Albumose  "  in  Normal  Blood.  Hubert  W. 
Bywaters  (Biochem.  Zeitsch.,  1909,  15,  344— 349).— The  author 
criticises  the  methods  by  which  previous  observers  have  arrived  at  the 
conclusion  that  albumoses  exist  in  the  blood.  He  concludes  that 
albumoses  are  absent,  and  that  what  has  been  regarded  as  albumose 
is  in  reality  seromucoid.  S.  B.  S. 

Prolonged  Existence  of  Adrenaline  in  Blood.  D.  E.  Jackson 
(Amer.  J.  Physiol.,  1909,  23,  226— 245).— If  the  blood  of  a  dog 
poisoned  with  adrenaline  is  injected  iuto  another  or  the  same  animal, 
it  produces  a  rise  of  blood-pressure,  provided  the  rise  of  pressure  in 
the  first  dog  still  persists.  But  if  the  blood-pressure  in  the  first  dog 
has  regained  its  normal  level,  which  is  usually  in  about  a  minute  after 
the  injection,  the  blood  of  that  dog  will  no  longer  produce  a  rise  of 
pressure  when  injected  into  a  second  animal.  W.  D.  H. 

The  Effect  on  Blood-Pressure  of  1-,  <l-,  and  <//-Suprarenine 
(Adrenaline).  Kmil  Akderhalden  and  Franz  MCller.  The 
Resolution  of  <//-Suprarenine  into  its  Components.  Franz 
Flacher  {Zeitsch.  physiol.  Chem.,  1908,  58,  185—188,  189— 194).— In 
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the  first  paper,  Cushny's  statement  tbat  /-adrenaline  has  a  powerful 
effect  on  blood-pressure,  that  rf-adrenaline  has  a  feeble  effect,  and  that 
dl  adrenaline  has  an  intermediate  effect,  is  confirmed.  In  the  second 
paper,  the  methods  are  described  for  the  resolution  of  synthetic 
rfZ-adrenaline  into  its  optically  active  components.  The  methods  used 
consisted  in  the  growth  of  the  mould  Penicillium  glaucum,  and  in  the 
fractional  precipitation  of  salts.  Under  the  latter  head,  the  tartrates 
gave  the  best  results.  The  naturally-occurriDg  /-adrenaline  gives  a 
crystallisable  tartrate,  The  rotatory  powers  of  the  two  substances 
are  [a];?6    -51-40°  and  [a]|f8   +51-88°  respectively.  W.  D.  H. 

Influence  of  Quinine  on  Phagocytosis.  Tn.  GkCnspan  (Centr. 
Bakt.  Par.,  1908,i,48,  444— 450).— Weak  (less  than  0  002%)  solutions 
of  quinine  have  no  appreciable  influence  on  phagocytosis  in  vivo  ;  a 
0002%  solution  increases  it,  and  a  0'\%  solution  diminishes  it.  Egg- 
albumin  leads  to  no  increase  of  phagocytic  activity.  The  intracellular 
Staphylococci  appear  to  be  living  as  judged  by  their  staining  reactions. 
Further  work  is  in  progress,  as  some  of  the  results  are  regarded  as 
questionable.  W.  D.  H. 

Phagocytosis.  Heinrich  Becjiiiold  (Chem.  Zentr.,  1908,  ii, 
1269—1270;  from  Munch,  med.  Woch.,  1908,  55,  1777—1798).— 
The  inhibiting  action  of  sodium  hydroxide  on  the  phenomenon  is 
lessened  by  the  presence  of  serum,  and  still  more  so  by  the  unaltered 
blood.  Relatively  large  quantities  of  lactic  acid  do  not  act  in  this 
way,  even  although  they  produce  microscopic  alterations  of  the- 
phagocytes  ;  oxygen  and  carbon  dioxide  have  no  effect,  and  carbon, 
monoxide  has  no  inhibitory  effect.  Various  colloidal  materials  were 
investigated,  but  they  were  unable  to  influence  phagocytosis  as  serum 
does;  the  colloidal  properties  of  serum  per  se  therefore  play  no  part 
in  the  phenomenon.  The  action  of  pepsin  and  pancreatin  is  stimulated 
by  lactic  acid.  W.  D.  H. 

Salivary  Secretion.  IV.  Influence  of  Non-electrolytes. 
A.  Jappelli  (Zeitsch.  Biol.,  1908,51,  435 — 459). — Strongly  hypertonia 
solutions  of  non-electrolytes  injected  into  the  bloodstream  raise  the 
osmotic  pressure  of  the  blood,  and  also,  alter  a  short  time,  increase  the 
concentration  of  the  electrolytes  in  that  fluid.  The  organism  appears 
ti>  have  (ho  power  to  maintain  Hie  osmotic  pressure,  and  also  the 
|ii'i)poi-tii>ii  between  electrolytes  and  non-electrolytes,  at  a  constant 
level.  The  physico-chemical  properties  of  the  submaxillary  saliva 
obtained    by   Stimulation    "I'    III"   chorda   fympani    nerve    appeal   to    bsj 

independent  of  the  osmotic  concentration  •  >!  the  blood,  but  they  are 
influenced  by  such  electrolytes  and  non  electrolytes  as  are  permeable 
through  the  secreting  cells.  Dextrose  is  not  permeable,  sucrose  and 
lactose  only  slightly  so ;  these  substances  hardly  alter  the  saliva  at  all. 
although,  owing  tn  the  greater  amount  of  salts  which  pass  into  thl 
blood  from  the  tissues  when  they  are  present,  they  do  so  indirectly, 

leading  to  the  production  of  8  laliva  rich  in  sail .     Aii   excess  nf  soil  ill  ill 

[on    in  thi  blood,  however,  inhibits  salivary  activity,  W.  I>.  II. 
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Action  of  Peroxides  on  the  Digestive  Organs.  Togami  (C/iem. 
Zentr.,  1908,  ii,  1275;  from  Berl.  klin.  Woeh.,  1908,  45,  1528—1532). 
- — The  three  substances  investigated,  hydrogen  peroxide,  magnesium 
peroxide,  and  sodium  percarbonate,  favour  gastric  secretion. 

Hydrogen  peroxide  (0T  to  1%)  has  no  effect  on  the  action  of 
ptyalin,  pepsin,  trypsin,  or  amylopsin.  The  other  two  substances  have 
also  no  effect,  but  magnesium  chloride  favours  the  action  of  diastatic 
ferments,  in  virtue  of  the  chlorine  ion. 

Concentrated  solutions  of  hydrogen  peroxide  produce  profuse 
secretion  of  mucus,  but  dilute  solutions  have  no  effect  on  the  gastric 
mucous  membrane.  W.  D.  H. 

Action  of  Hydrochloric  Acid  on  the  Secretion  of  Ferments 
of  the  Stomach  and  Pancreas.  R.  Ehrmann  and  R.  Lederer 
(Chem.  Zentr.,  1908,  ii,  1274;  from  Berl.  Min.  H'oc/t.,  1908,  45, 
1450 — 1452). — In  opposition  to  the  statements  of  earlier  investigators, 
the  administration  of  hydrochloric  acid  either  with  or  after  a  test 
meal  produces  no  increase  in  the  secretion  of  pepsin.  The  amount  of 
trypsin  secreted  by  the  pancreas  is  also  lessened,  and  Pawloff's  view 
that  hydrochloric  acid  acts  as  a  specific  stimulus  for  pancreatic 
secretion  is  regarded  as  incorrect.  W.  D.  H. 

The  Influence  of  Acids  on  the  Calcium  Metabolism  of 
Herbivora.  E.  Granstrom  (Zeitsch.  physiol.  Chem.,  1908,  58, 
195 — 213). — Rabbits  were  fed  on  various  diets  (cream,  wheat),  and 
hydrochloric  acid  or  phosphoric  acid  added  to  the  food.  The  effect  on 
calcium  excretion  in  urine  and  fasces  was  investigated  ;  both  during 
inanition  and  after  feeding,  the  calcium  in  the  urine  is  increased  by 
acid  ;  the  amount  in  the  fasces  falls  except  in  two  cases  of  phosphoric 
acid  feeding,  but  the  influence  of  this  acid  on  the  fasces  is  far  from 
clear.  Suggestions  are  made  regarding  the  therapeutic  uses  of  acids 
in  man.  W.  D.  H. 

Carbohydrate  Metabolism.  Johan  E.  Johansson  (Chem.  Zentr., 
1908,  ii,  1373  ;  from  Scand.  Arch.  Physiol,  1908,  21,  1—34).— In  men, 
carbohydrate  food  produces  an  increase  in  the  output  of  carbon  dioxide, 
but  the  amount  varies  considerably;  in  doses  beyond  150  grams  no 
further  increase  occurs.  Lsevulose  causes  twice  as  great  an  increase 
in  carbon  dioxide  excretion  as  the  same  amount  of  dextrose. 
Conditions  affecting  the  output  which  were  investigated  are  (1) 
previous  state  of  hunger  or  not ;  this  largely  depends  on  the  amount  of 
glycogen  storage  ;  and  (2)  adiabetic  condition  :  here  the  results  are 
very  inconstant.  W.  D.  H. 

Role  of  Inorganic  Phosphorus  in  Nutrition.  Edwin  B.  Hart„ 
Elmer  V.  McCollum,  and  J.  G.  Fuller  (Amer.  J.  Physiol.,  1909,  23 
1246 — 277). — A  number  of  young  pigs  were  fed  on  normal  diets, 
;on  diets  containing  a  minimal  amount  of  phosphates,  and  on  diets 
[containing  an  excess  of  these  salts.  In  some  experiments,  nuclein, 
lecithin,  and  phytin  were  used,  but  these  did  not  give  any  better 
Iresults    than    inorganic    phosphates.     A    low    phosphorus   intake    is 
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prejudicial  to  growth  ;  increase  of  phosphorus  chiefly  leads  to  skeletal 
growth.  There  is  no  evidence  of  the  synthesis  of  nuclein  and  other 
organic  phosphorus  compounds  from  inorganic  phosphates. 

W.  D.  H. 

Changes  of  Phosphatic  Nutrients  in  the  Human  Body. 
E.  Koch  (Bied.  Zentr.,  190S,  37,  858;  from  St.  Petersburg  Med.  Wbch., 
1906,  400 — 402). — In  general,  inorganic  and  non-protein  phosphorus  is 
not  utilised.  It  is  possible,  however,  that  inorganic  phosphorus  may 
be  utilised  if  organic  phosphorus  is  excluded  from  food  for  a  long 
time.  N.  H.  J.  M. 

The  Importance  of  Chlorides  in  the  Life  Processes  of  the 
Organism.  Hermann  Feiedrich  GrCxwald  (Zentr.  physio/.,  1908, 
22,  No.  16,  reprint). — Rabbits  were  fed  on  a  chlorine  free  diet,  and 
then  excreted  urine  which  was  almost  chlorine-free.  After  adminis- 
tration of  diuretin,  however,  large  quantities,  1  gram  or  more,  of 
sodium  chloride  were  excreted.  After  four  or  five  doses,  the  animals 
exhibited  characteristic  symptoms  of  poisoning — weakness,  shivering, 
paresis  of  the  hind  limbs,  and  gradually  increasing  paralysis,  termin- 
ating in  death  in  four  or  five  days.  The  chlorine  in  the  blood  sank 
to  a  half  or  even  a  third  of  the  normal,  and  in  the  latter  stages  of  the 
poisoning,  re-administration  of  chlorine  was  ineffective  in  saving  the 
animal.  Control  animals  which  had  received  1  gram  of  sodium 
chloride  with  the  diuretin  kept  perfectly  healthy.  The  toxic  symptoms 
are  therefore  due  to  loss  of  chlorine,  to  which  von  Wyss  has  ascribed 
the  effects  of  sodium  bromide  poisoning,  which  produces  similar 
symptoms.  S.  B.  S. 

Influence  of  High  Body-temperature  on  the  Decomposi- 
tion of  Sugar  in  the  Animal  Body.  Hermann  Hohlweg  and 
K.  Voit  (Zeitsch.  Biol.,  1908,  51,  491— 510).— An  elevation  of  the 
body-temperature  to  over  40°  by  artificial  means  (warm  chamber) 
leads  to  an  increase  in  the  metabolism  of  protein,  and  an  increased 
excretion  of  nitrogen.  This  may  be  lessened  or  prevented  if  a 
BUmcient  amount  of  carbohydrate  is  also  administered.  Respiratory 
ventilation  is  enormously  increased,  and  the  excess  of  combustion  falls 
on  the  sugar.  This  occurs  also  if  the  sugar  is  given  subcutaneously, 
and  even  if  sugars  (stub  as  sucrose)  which  are  burnt  with  difficulty 
under  normal  conditions  are  chosen.  W.  11.  1). 

Chemistry  of  the  Brain.  A.  RielXndkr  (Chem.  Zentr.,  1908, 
ii,  1371;  from  Zentr.  Physiol,  1908,  22,  377— 380).— The  basic 
constituents  precipitable  by  phosphotungstic  acid  were  investigated 
after  hydrolysis  by  hydrochloric  acid.  llistidine,  arginine,  lysine, 
and  choline  were  obtained  ;   also    bases    with   a    heavier    molecule    than 

choline.  W.  II.  I>. 

Cheuiico  physical  Investigations  on  the  Crystalline  Loti*. 
FlLlPPO  BoTTACZI  and  Noi.  Bcalinci  (Atli  H.  Accad.  Linen,  1908| 
|v|,    17.    ii,    566—671.     Compare    this    vol.,    ii,   71).  — When 
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crystalline  lens  of  a  dog  or  rabbit  is  suspended  in  dry  air,  it  loses  in 
weight  rapidly  for  four  to  six  hours  and  then  slowly.  Notwithstanding 
the  great  loss  in  weight,  which  amounts  to  3042 — 49  "25%  in  four  hours, 
the  lens  does  not  become  opaque,  but  only  wrinkles,  so  that  the 
opacity  of  the  lens  is  not  due  to  desiccation  alone.  When  the 
desiccated  lens  is  immersed  in  water  vapour,  it  increases  in  weight 
very  slowly,  the  original  weight  of  the  lens  not  being  attained  even 
after  eighty  to  ninety  hours  ;  in  some  cases,  a  slight  loss  in  weight 
occurs  during  the  first  few  hours  of  immersion  in  water  vapour.  When 
the  desiccated  lens  is  immersed  in  water,  the  increase  in  weight  is  rapid 
during  the  first  two  hours,  after  which  time  the  water  is  only  taken 
up  very  gradually.  T.  H.  P. 

Physiology  of  Glands.  X.  The  Liver  in  Different  Nu- 
tritive Conditions.  Leon  Asher  and  Paul  Boehm  (Zeitsch.  Biol., 
1908,  51,  409 — 434). — Feeding  on  protein,  proteoses,  and  amino-acids 
(alanine  and  aspartic  acid)  increases  the  size  of  the  liver  cells  ;  the 
most  marked  effect  was  obtained  with  proteoses.  Feeding  with  fat 
causes  the  appearance  of  fat  globules  in  the  cells.  Feeding  with  the 
proteins,  and  especially  with  proteoses,  leads,  not  only  to  an  increase  in 
the  size  of  the  cells,  but  to  appearances  which  are  figured,  showing  they 
have  been  stimulated  to  activity.  Alanine  and  aspartic  acid  do  not 
seem  to  act  as  stimuli  in  the  same  way.  The  view  that  proteoses  are 
absorbed  in  part  as  such  is  supported.  W.  D.  H. 

Salts  of  Muscle.  Fumihiko  Ueano  (Zeitsch.  Biol.,  190S,  51, 
483 — 490.  Compare  Abstr.,  1907,  ii,  978). — Some  analytical  figures 
are  given  of  the  total  ash  and  proportion  of  sodium  and  potassium  in 
the  frog's  sartorius  before  and  after  washing  with  sugar  solution  ;  this 
method  gives  the  proportion  of  salts  in  the  muscles  themselves  as 
distinguished  from  that  due  to  the  adherent  blood  and  lymph.  A 
discussion  of  Overton's  views  on  the  osmotic  properties  of  muscle  is 
also  given.  W.  D.  H. 

Physiological  Function  of  the  Arborescent  Glands  of  the 
Female  Generative  Apparatus  in  the  Cockroach.  L.  Bordas 
(Compt.  rend.,  1908,  147,  1495— 1497).— The  larger  of  the  above 
glands  secretes  a  milky  fluid  containing  large  numbers  of  minute 
octahedra  of  calcium  carbonate,  which  serve  to  form  the  walls  of  the 
ootheca.  G.  B. 

Protein  Bases  of  the  Sperm  and  Ovaries  of  the  Tunny  Fish 
and  their  Products  of  Hydrolysis.  Serafino  Dezani  (Giom.  R. 
Accad.  Med.  Torino,  1908,  14,  reprint). — The  dried  sperm  of  the 
tunny  fish,  after  removal  of  the  fat,  was  found  to  contain  15-87% 
of  nitrogen,  of  which  20 — 22%  is  dissolved  by  2%  sulphuric  acid  in 
the  form  of  a  base  answering  to  the  reactions  of  that  isolated  by 
Ulpiani  (Abstr.,  1903,  i,  215).  On  hydrolysing  the  base,  49-74%  of 
the  nitrogen  present  was  accounted  for  as  follows  :  6-79%  as  ammonia, 
3-86%  as  histidine,  3702%  as  arginine,  and  207%  as  lysine.  The 
composition  of  the  base  present  in   the  sperm  of  the  tunny  fish  hence 
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differs  from  the  mean  composition  of  the  protamines  in  its  small 
proportion  of  arginine  and  its  large  proportion  of  ammonia.  Excepting 
as  regards  the  arginine,  which  is  always  present  to  the  extent  of  less 
than  30°o  in  the  histones,  the  base  resembles  in  composition  rather  the 
latter  than  the  protamines. 

The  sperm  also  contains  a  nucleic  acid,  which  was  obtained  as  a 
gelatinous,  white  mass,  turning  brownish-yellow  on  drying  in 
a  vacuum,  and  containing  N  14'10%  and  P  310%;  this  proportion  of 
phosphorus  is  lower  than  in  any  other  nucleic  acid  known. 

The  dried  ovaries  of  the  tunny  fish,  after  removal  of  the  fat, 
contained  13'65%  of  nitrogen.  Dilute  sulphuric  acid  dissolved  446°0 
of  the  total  nitrogen  in  the  form  of  a  base,  which  was  obtained  as  an 
amorphous,  white  powder,  becoming  oily  in  the  air.  The  base  dissolves 
sparingly  in  cold  water  and  more  readily  iu  hot  water,  especially 
if  acidified  with  sulphuric  acid  ;  it  gives  the  biuret  reaction,  and 
Millon's  reaction  after  the  lapse  of  some  time,  and  is  precipitated  by 
concentrated  ammonia,  picric  acid,  phosphotungstic  acid,  and  platinum 
chloride  solutions.  1671%  of  its  nitrogen  is  present  as  basic  nitrogen, 
2-23%  as  histidine,  095%  as  arginine,  and  13'53%  as  lysine.  The 
molecule  of  this  base  has  a  more  complex  compositiou  than  that  of  the 
base  present  in  the  sperm,  a  fact  in  accord  with  Kossel's  hypothesis, 
according  to  which  the  male  sexual  cells,  with  their  purely  fecundating 
function,  contain  the  more  simple  proteins,  whilst  the  female  cells, 
which  have  to  supply  nutriment  to  the  new  individuals,  contain  more 
complex  protein  substances. 

The  ovaries  contain  a  nucleic  acid,  which  was  separated  as  a  white 
powder,  slightly  soluble  in  hot  water,  giving  an  acid  solution,  with 
which  lead  acetate  or  copper  acetate  gives  an  abundant  precipitate. 
The  acid  contains  13*31%  of  nitrogen  and  9*36%  of  phosphorus,  and  is 
hence  a  true  nucleic  acid.  T.  H.  P. 

Influence  of  Sugars  on  the  Secretion  of  Milk.  Giovanni 
PlAKTONl  (('Item.  Zmtr.,  1908,  ii,  1784 — 1785  ;  from  Arch.  Farm,  sptr., 
1908,7,  329 — 336). — The  subcutaneous  injection  of  small  quantities  of 
mono-  and  di -saccharides  in  a  goat  produced  an  increase  in  the  amount 
of  milk  secreted  without  altering  its  composition.  Larger  quantities 
lessened  the  secretion  and  the  amount  of  sngar  and  fat  in  it,  causing 
also  polyuria  and  the  passage  of  lactose  into  the  urine;  this  wis 
intensified  by  repeating  the  injection  daily.  Polysaccharides  do  not 
have  this  action.  W.   I  >.   II. 

The  Variability  of  Milk.  The  Influence  of  the  Addition 
of  VariouB  Salts  to  Fodder  on  the  Composition  and  Quantity 
of  the  Milk.  Grobg  v..-.  \\  isi.t  (Ch«m.  Zentr.,  1908,  ii.  1881  ;  from 
Shtmd.  .Ire/,.  Phytiol.,  L808,  21.  89  1  I'M.  Sodium  chloride,  chalk, 
sodium  phosphate,  magnesium  bromide,  and  calcium  glycerophosphate 
win  ii  added  t<>  fodder  do  net,  influence  in  any  definite  way  the 
composition  of  mill:.  Calcium  hydrogen  pho  phate  often  increases  the 
quantity  <\  mill.,  and  generally,  to  a  ligbl  extent,  the  mlcium.  The 
variability  in  the  composition  of  the  milk  of  cows  of  differonl  breeds 
and  in  iii'  riod    "i  laetati  Derail)  aboul  the  .same.    The 
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arotein  content  as  lactation  proceeds,  in  contrast  to  the  other  con- 
stituents, Joes  notdiminsh.  The  phosphorus,  nitrogen,  ami  caseinogen 
;ontents  are  the  least  variable  ;  then  come  calcium,  fat,  and  lactose  ; 
;hen  chlorine,  whilst  potassium  and  albumin  are  the  most  variable 
;onstituents.  S.  B.  S. 

Ionic  Equilibrium  in  the  Animal  Organism.  I.  The  Equili- 
brium of  Acids  and  Bases  in  the  Urine.  Lawrence  J.  Henderson 
md  Karl  Spam  (Biochem.  Zeilsck.,  1908,  15,  105—113). — The 
ionisation  constant  of  the  two  acids,  (1-  hydroxy  butyric  acid  and 
icetoaeetic  acid,  which  occur  under  pathological  conditions  in  the 
urine,  was  determined.  This  was  done  by  ascertaining  the  relative 
nnount  of  salt  and  free  acid  which  was  present  when  a  certain  tint  of 
in  indicator  was  attained,  and  comparing  it  with  the  amount  of  free 
icid  and  salt  present  in  another  acid  of  which  the  ionisation  constant  is 
known  when  it  gives  under  the  same  conditions  the  same  tint.  From  the 
aquation  (H)+  =C(HA)jXaA,  where  C  =  ionisation  constant  divided  by 
the  grade  of  dissociation  of  the  salt,  and  HA  and  XaA  the  quantities  of 
icid  and  salt  present,  it  is  possible  to  calculate  the  relative  quantities 
of  acid  and  salt  present  with  different  hydrogen  ions.  These  concentra- 
tions in  urine  and  blood  have  been  determined  under  various  normal  and 
pathological  conditions.  As  a  result  it  was  shown  that  in  blood,  even 
in  acidosis,  all,  or  almost  all,  the  hydroxybutyric  acid  is  combined  as 
salt,  whereas  in  urine  a  considerable  quantity  is  free.  The  acidity  of 
the  urine  prevents  a  large  loss  of  alkali  from  the  body  of  carnivora, 
and  the  kidneys  possess  the  capacity  of  holding  back  about  half  the 
alkali  when  it  exists  in  the  form  of  salts  of  those  acids  which  occur  in 
diabetes.  S.  B.  S. 

The  Physiological  Basis  of  Radium  Emanation  Therapeutics. 
F.  Nagelschmidt  and  F.  L.  Kohlrausch  (BiocJtem.  Zeitsch.,  1908,  15, 
123 — 163). — The  radioactivity  of  urine  and  faeces  of  patients  after 
ingestion  of  radioactive  solutions  was  determined,  also  that  of  the 
liver,  bile,  and  blood  of  rabbits.  The  following  conclusions  were 
arrived  at  :  The  radium  emanation  is  a  gas,  which  can  be  resorbed  by 
the  lungs,  stomach,  and  alimentary  canal,  but  not  under  ordinary  con- 
ditions by  the  skin.  The  greatest  part  of  this  gas  leaves  the  system 
within  a  relatively  short  space  of  time,  chiefly  in  the  expired  air  ;  a 
small  quantity  can  be  detected  in  the  fajces,  and  also  minute  traces  in 
the  liver  and  bile,  probably  existing  here  as  residual  activity.  The 
blood  showed  no  radioactivity,  but  it  is  possible  that  the  gas  is  evolved 
from  this  fluid  only  in  a  vacuum.  The  therapeutic  significance  of  these 
results  is  discussed.  S.  B.  S. 

Elimination  of  Radium  Bromide  [in  the  Organism].  A. 
Jaboin  and  Beaudoin  (J.  Pharm.  Chim.,  1909,  [vi],  29,  15 — 23). — ■ 
The  elimination  of  radium  by  the  animal  organism  was  studied  ; 
0-05  mg.  of  radium  bromide  given  in  solution  to  a  rabbit  by  the 
mouth  was  wholly  eliminated  in  four  days.  G.  B. 

Lecithin,  Choline,  and  Formic  Acid.  Giuseppe  Franchint  (Chem. 
Zentr.,  1906,  ii,  1785;  from  Arch.  F.inn.  spar.,  1908,7,  371—399). 
— In  rabbits  led  on  lecithin,  thj  amount  of  tins  subatance  increases  in 
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the  liver  and  muscles,  but  not  in  the  brain  ;  this  goes  on  for  two  weeks 
after  the  administration  of  lecithin  ceases.  Small  quantities  of 
glycero-phosphoric  acid  pass  into  the  urine,  also  formic  acid,  but  not 
choline.  In  the  faeces,  the  amount  of  lecithin  increases  ;  glycero- 
phosphoric  acid  increases  in  the  liver  and  muscles.  W.  D.  H. 

Elimination  of  Nitrogen  after  the  Administration  of  Glycine, 
Asparagine,  and  Glycyl-glycine  Anhydride.  Pjucebus  A.  Levene 
and  P.  A.  Kohn  (Amer.  J.  Physiol.,  1909,  23,  324— 343).— This  is  a 
contribution  to  the  attempts  now  being  made  to  determine  the  rdle 
played  by  individual  cleavage  products  of  the  protein  molecule. 
If  glycine  is  given,  the  increase  of  excreted  nitrogen  begins  earlier 
than  when  protein  is  administered  ;  all  the  glycine  nitrogen  is  removed 
as  urea  within  twenty-four  hours.  Asparagine  more  nearly  approaches 
protein  in  its  behaviour,  where  nitrogen  retention  may  last  seventy- 
two  hours.  Asparagine  also  is  not  so  rapidly  absorbed  as  glycine. 
On  the  hypothesis  that  the  slow  excretion  was  due  to  the  CO*NH2 
group  in  asparagine,  glycyl-glycine  anhydride,  which  contains  two 
CONH  groups,  should  be  eliminated  more  slowly  still ;  the  experiment 
was  frustrated  by  the  death  of  the  dog,  but  there  was  no  evidence  that 
there  was  any  change  into  glycine  or  urea.  W.  D.  H. 

The  Effect  of  Muscular  Work  on  the  Excretion  of  Endo- 
genous .Purines.  Ernest  L.  Kennaway  (J.  Physiol.,  1908,  38, 
1 — 27). — During  unaccustomed  muscular  work,  the  output  of  uric 
acid  is  lessened,  whilst  that  of  purine  bases  is  increased,  the  total  output 
of  purine  substances  being  about  normal.  A  greatly  increased  output 
of  uric  acid  follows  the  work.  If  the  work  is  repeated,  the  changes 
noted  show  a  progressive  diminution,  but  they  reappear  when  another 
kind  of  muscular  exercise  is  taken  up.  The  increase  in  purine  bases 
is  attributed  to  defective  oxidation,  but  is  not  moditied  by  inhalation 
of  oxygen.  The  output  of  these  bases  exhibits  diurnal  variations 
similar  to,  but  less  marked  than,  those  which  occur  in  connexion  with 
ui  io  acid.  The  amount  of  the  latter  tends  to  vary  inversely,  and  that  01 
the  bases  directly,  with  tho  volume  of  the  urine.  The  experiments  are 
considered  to  support  Leatlies'  contention  that  muscular  work 
le  ids  to  an  increased  formation  of  uric  acid.  W.  D.  II. 

The  Purine  Substances  Normally  Excreted  in  Man  (when 
neither  Tea  nor  CofFee  have  been  taken).  The  late  Martin 
Km  (iKK  (Biochem.  Zeittoh.,  1909,  15,  36  1-364).  —  In  the  urine  of  a 
patient  who  entirely  abstained  From  tea  ami  coll'ee,  tho  throe  known 
methyl  derivatives  of  Xanthine  usually  found  in  urine,  {-methyl 
xanthine,  heteroxanthine,  and  paraxanthine,  were  absent.  Guanine 
wa  il  0  absent,  but  xanthine,  adenine,  and  epigimuinu  were  present, 
ffypoxanthine  was  absent,  and  ibis  fad    is  accounted  for  by  the  oil 

cumstance  that  a  i lifted  thod  of  isolating  the  bases  was  employed, 

whioh  i  described  in  detail,  in  which  :i  change  of  adenine  into 
bypoxanthim  dot  i  not  take  place.  The  results  account  for  the  origin 
of  the  methylated  puri lerivativei  in  mine.  s.  B.  B, 
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The  Excretion  and  Detection  of  Atoxyl  in  the  Urine. 
LJeokg  Lockemann  and  Maktin  Paucke  (Chem.  Zeutr.,  1908,  ii, 
1542—1543  ;  from  Deutsch.  vied.  Woch.,  1908,  34,  No.  34).—  Gadamer's 
statement  (Apolh.  Zeit.,  22,  566)  that  atoxyl  is  not  decomposed  by 
hydrogen  sulphide  is  only  correct  in  a  limited  degree.  If  the  gas  is 
passed  through  the  heated  solution  acidified  with  hydrochloric  acid, 
irsenic  is  precipitated  quantitatively.  In  the  presence  of  strong 
hydrochloric  acid  at  0°,  hydrogen  sulphide  also  produces  a  precipitate, 
svhich  is  probably  ^-aminophenylarsenic  sulphide,  NH„,C6H4-AsS1,  or 
i  similar  compound.  Also  in  neutral  hot  solutions,  hydrogen  sulphide 
;auses  a  precipitate.  If  the  atoxyl  compound  is  warmed  with 
sulphur  dioxide  until  all  the  latter  is  driven  off,  hydrogen  sulphide 
then  causes  a  yellow  precipitate  at  the  ordinary  temperature. 

Atoxyl  preparations  are  very  inconstant  in  composition  ;  this  is  not 
anly  due  to  variations  in  water  of  crystallisation,  but  to  other  com- 
pounds mixed  with  the  atoxyl.  Atoxyl  can  be  detected  by  Ehrlich 
ind  Bertheim's  reaction  (Abstr.,  1907,  i,  812)  either  in  water  or  in  urine. 
[n  water  1  mg.  in  100  c.c.  can  be  detected  ;  the  delicacy  of  the  test  in 
urine  is  less. 

After  subcutaneous  injection,  atoxyl  is  rapidly  excreted  in  the  urine 
ilmost  wholly  unchanged.  If  the  injections  are  repeated,  traces  are 
Found  for  a  week  afterwards  ;  a  small  amount  of  eleavage  occurs  in  the 
body,  as  shown  by  the  presence  of  "  free  "  arsenic  in  traces  in  the 
urine.  Later,  a  certain  amount  is  taken  up  and  bound  in  the  organism, 
md  finally  excreted  with  keratin.  W.  D.  H. 

The  Diazo-reaction  of  Normal  Urine.  R.  Engeland  (Chem. 
Zentr.,  1908,  ii,  1273—1274  ;  from  Miinch.  med.  Woch.,  1908,  55, 
1643  — 1645). — The  statement  of  Penzoldt  and  Petri  (Berl.  Min. 
Woch.,  1883;  Zeitsch.  Min.  Med.,  1884)  that  normal  urine  gives 
Ehrhch's  diazo-reaction  is  confirmed.  It  is  attributed  to  substances, 
such  as  histidine,  which  contain  an  imino-azo-nucleus,  and  the  absence 
of  the  reaction  in  many  normal  urines  is  attributed  to  the  presence  of 
such  substances  as  creatinine,  which  unite  with  imino-azo-compounds. 
In  certain  pathological  conditions,  the  excretion  of  the  last-named 
substances  is  increased.  W.  D.  H. 

A  Simple  Apparatus  for  the  Cryoscopy  of  Urine.  Erwin 
Rupp  (Chem.  Zentr.,  1908,  ii,  1536—1537  ;  from  Apolh.  Zeit.,  190S,  23, 
714). — A  form  of  apparatus  suitable  for  rapid  freezing-point  estima- 
tions with  urine.  W.  D.  H. 

Hydrochloric  Acid  Content  of  Gastric  Juice  in  Anchylo- 
Btomiasis,  with  Special  Reference  to  its  Relationship  to  Anaemia 
and  Appetite.  Taxzo  Yoshida  (Cliem.  Zentr.,  1908,  ii,  1950  ;  from 
tawsA.  Scltiffs.  Tropenhyg.,1908, 12,  683—697). — The  acidity  of  the  gastric 
|juice  in  Japanese  and  also  in  Chinese  varies  between  45  and  49  degrees 
of  acidity  with  0'09 — 0T7%  HC1.  In  ankylostomiasis  these  figures 
remain  normal ;  the  juice  was  rarely  subchlorhydric,  and  still  more 
Rarely  hyperchlorhydric.  The  proportion  of  free  hydrogen  chloride 
decrease.-,  when  amemia  becomes  more  intense,  and  the  appetite  in 
NLchylostoniiaftis  is  closely  connected  with  this.  G.  B. 
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Experimental  Glycosuria.  IV.  Cause  of  the  Hyperglycaemia 
Produced  by  Asphyxia.  John  J.  R.  Macleod  (Amer.  J.  Physiol., 
1909,  23,  278 — 302). — Hyperglycemia  lasts  some  time  after  asphyxia- 
tion. The  source  of  the  sugar  is  the  hepatic  glycogen,  for  after 
extirpation  of  the  liver,  hyperglycemia  does  not  occur.  The  same  is 
true  for  the  hyperglycajmia  produced  by  curare.  The  asphyxial  (and 
curare)  blood  acts  directly  on  the  liver  cells,  for  the  usual  results  take 
place  after  the  hepatic  nerves  are  cut.  The  substance  in  the  blood 
considered  to  be  responsible  for  the  action  is  carbon  dioxide,  and  not 
loss  of  oxygen.  W.  D.  H. 


Toxicology  of  Nickel  Carbonyl.  H.  W.  Armit  (/.  Hygiene, 
1909,  8,  565 — 600). — The  lethal  dose  of  nickel  varies  according  to  the 
animal  employed  and  the  method  of  administration.  In  the  form  of 
nickel  carbonyl  the  conditions  for  rapid  absorption  are  most  favourable, 
and  rabbits  die  after  3 — 4  mg.  per  kilo,  of  body-weight,  and  cats  after 
8-5  mg. 

When  the  gas  is  breathed,  nickel,  probably  as  hydrated  basic 
carbonate,  is  deposited  on  the  respiratory  surface,  from  which  it  is 
taken  up  by  the  lymph  and  blood.  It  is  thus  carried  to  the  tissues  and 
deposited  there,  especially  in  the  brain  and  adrenals.  The  histological 
appearances  produced  are  figured  ;  there  is  endothelial  degeneration, 
fatty  degeneration  of  the  vessel  walls  and  adrenals,  and  possibly  a 
primary  action  on  the  brain  cells.  Haemorrhages  and  other  secondary 
results  follow.  Nickel  is  excreted  by  the  kidneys  and  intestine.  Iron- 
carbonyl  produces  very  similar  results,  but  the  fatal  dose  is  larger  ; 
cobalt  occupies  an  intermediate  position  in  toxicity.  No  treatment 
was  found  to  avert  death.  W.  D.   II. 


Chemical  Constitution  and  Physiological  Activity  of  Acids. 
Jacques  Loeb  (Biochem.  Zeitsch.,  1909,  15,  254 — 271). — The  physio- 
logical activity  was  determined  by  ascertaining  the  strengths  of 
various  acids  necessary  to  produce  a  fertilisation  membrane  in  the 
eggs  of  sea-urchins.  A  number  of  eggs  were  immersed  in  solutions 
of  the  acids  of  varying  strengths  in  sodium  chloride  solution  isotonic 
with  sen-water  for  definite  intervals,  then  transferred  back  again 
to  sea-water,  and  the  percentage  of  eggs  which  had  formed  membl 
determined  in  each  case.  It  was  found  in  the  case  of  the  fatty 
monobasic  acids  that  the  larger  number  of  carbon  atoms  they  contained 
the  more  active  were  they  as  membrane  producers.  The  hydroxy- 
acids  were  less  active  than  the  corresponding  uusuhstitutcd  acids  ;  the 
polybasic  acids  were  loss  active  than  the  monobasic.  The  mineral 
acidi  were  also  less  active  than  organic  acids.  The  conclusion  is  drawn 
thai  bbe  first  action  of  the  acids  is  to  penetrate  the  cell  membranes* 
and  this  is  a  function  of   the   undissociated  acid  as   a  whole,  and 

QOt   "I    I  In'    hydrogen    ions.      The    h\diogen    ions    appear,    however,    to 

inhibit  the  formation  of  the  membrane,  b  i  this  takes  place  only  after 
the  egg  are  transferred  back  to  lea-water  after  immersion  in  the 
acid.  >s-  B.  S. 
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Is  Phenolphthalein  Split  in  the  Body?  C.  Fleig  (Chevi. 
Zenlr.,  1908,  ii,  1374;  from  Bull.Sci.  Pharmacol,  1908,  15,  381— 384. 
Compare  Abstr.,  1908,  ii,  313). — Various  organs  of  the  dog  were 
perfused  with  a  solution  of  phenolphthalein.  The  amount  was  the 
same  after  as  before  perfusion,  except  in  the  case  of  the  kidney,  where 
it  was  slightly  lessened.  W.  D.  H. 

Influence  of  the  Asymmetric  Carbon  Atom  in  Pharmacology. 
The  Action  of  d-,  r-,  and  ^-Camphor  on  the  Chloral-poisoned 
Frog's  Heart.  Juno  Ha.malainen  {(J hem.  Zentr.,  1908,  ii,  1451  ; 
from  Skand.  Arch.  Physiol.,  1908,  21,  64— 79).— The  three  modifica- 
tions of  camphor  have  no  action  on  the  normal  frog's  heart.  They, 
however,  stimulate  the  heart's  action  after  this  has  been  lessened  by 
chloral.  The  action  of  the  three  kinds  of  camphor  is  pretty  equal,  but 
that  of  the  ^-variety  is  least.  W.  D.  H. 

Chemical  Examination  and  Physiological  Action  of 
Nutmeg.  Frederick  B.  Power  and  Arthur  H.  Salway  (Amer.  J. 
Pharm.,  1908,  80,  563 — 580). — The  narcotic  action  of  nutmeg  is 
generally  attributed  to  myristicin,  but  owing  to  the  fact  that  the 
action  of  nutmeg  itself  is  much  more  pronounced  than  that  of  an 
equivalent  quantity  of  pure  myristicin,  it  was  considered  desirable 
to  make  a  complete  investigation  in  order  to  ascertain  if  other 
substances  are  present  which  contribute  to  the  effect. 

The  essential  and  expressed  oils  of  nutmeg  have  already  been 
studied  (Trans.,  1907,  91,  2037;  1908,  93,  1653).  An  examination 
of  the  "  press-cake "  has  revealed  the  presence  of  the  following 
substances  which  were  not  identified  in  either  of  the  oils  :  dextrose, 
tannic  acid,  colouring  matters,  resins,  and  a  very  small  quantity  of 
ipuranol  (Trans.,  1908,  93,  907;  Abstr.,  1908,  ii,  725). 

The  results  of  a  physiological  investigation  have  shown  that  the 
narcotic  property  of  nutmeg  is  undoubtedly  due  to  myristicin,  but 
have  indicated  that  this  substance  when  associated  with  the  other 
constituents  is  in  a  more  favourable  condition  for  absorption  than 
when  it  is  in  a  pure  state.  E.  G. 

Absorption,  Excretion,  and  Destruction  of  Strophanthine. 
Robert  A.  Hatcher  {Amer.  J.  Physiol.,  1909,  23,  303— 323).— The 
absorption  of  strophanthine  is  rapid  even  from  ligatured  loops  of 
intestine.  Absorption  when  the  drug  is  given  by  the  mouth  (in 
man  and  dog)  is,  however,  comparatively  slow,  and  with  small  doses, 
excretion  keeps  pace  with  it,  so  that  a  large  dose  has  to  be  given 
to  produce  toxic  effects.  The  amount  destroyed  in  the  alimentary 
canal  is  small.  It  can,  in  the  rat,  be  detected  subsequently  in  all 
the  tissues.  The  oral  administration  of  strophanthine  is  regarded  as 
therapeutically  irrational.  W.  D.  H. 

Influence  of  Iodothyrin,  Spermine,  and  Adrenaline  on 
Oxidation  Processes,  and  on  the  Toxicity  of  the  Urine. 
A.  J.  Juschtschenko  (Bioc/iem.  Zeitsch.,  1909,  15,  365 — 452). — In 
mental  diseases  the   toxicity  of   the    urine  varies,    being   sometimes 

vol.  xcvi.  ii.  12 
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increased,  sometimes  lessened.  It  is  stated  that  similar  variations 
are  produced  in  animals,  accompanied  by  changes  in  gaseous 
metabolism,  by  the  administration  of  iodothyrin,  spermine,  and 
adrenaline,  or  by  the  extirpation,  partial  or  complete,  of  the  glands 
which  produce  these  substances.  W.  D.  H. 

Behaviour  of  "  Bromoglidin  "  in  the  Organism.  Heinricii 
Boruttau  (Chem.  Zenlr.,  1908,  ii,  1742  ;  from  Deutsch.  med.  Woch., 
1908,  34,  1883— 1884).— The  bromine  of  "  bromoglidin  "  is  secreted 
in  a  similar  manner  to  the  bromine  of  potassium  bromide,  except 
that  secretion  is  increased.  The  physiological  action  appears  also 
to  be   greater    than    is    indicated    by    the    bromine  content. 

J.  V.  E. 

Effect  of  Magnesium  on  Some  of  the  Toxic  Effects  of 
Eserine.  Don  R.  Joseph  (Amer.  J.  Physiol,  1909,  23,  215—225). 
— Although  magnesium  salts  have  no  influence  on  eserine  myosis, 
they  have  a  certain  value  as  an  antidote  in  eserine  poisoning  ;  thus 
they    abolish    the    muscular   tremor    produced    by   eserine. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influence  of  Aeration  on  the  Formation  of  Volatile  Products 
in  Alcoholic  Fermentation.  E.  Kaysek  and  A.  Uemolo.n  (Compt. 
rend.,  1909,  148,  103—105.  Compare  Abstr.,  1907,  ii,  714;  1908, 
i,  317  ;  Trillat,  Abstr.,  1908,  ii,  615). — The  authors  have  compared 
the  action  of  the  champagne  yeast  No.  3  with  that  of  a  yeast  (the 
yeast  of  bananas  No.  221)  of  a  definitely  aerobic  character  on  malt 
extract  (containing  15'76 %  of  sugar)  with  reference  to  the  quantities 
of  volatile  acids,  esters,  aldehydes,  and  higher  alcohols  formed. 
Comparative  experiments  were  made  (a)  in  long-necked  flasks 
completely  filled  in  order  to  avoid  contact  with  the  air  ;  (6)  in  shallow 
vessels  two-thirds  full  and  exposing  a  large  surface  of  liquid  to  the 
air.  The  results  are  givon  in  tabular  form.  At  the  end  of  one 
month  the  quantities  of  sugar  decomposed,  and  of  yeast,  volatile  acids, 
esters,  and  aldehydes  formed,  by  the  banana  yeast,  were  considerably 
greater  (two  to  five  times)  in  the  shallow  vessels  than  in  the  flasks, 
whilst  the  alcohol  content  was  found  to  be  greater  in  the  unexposed 
liquid.  <hi  the  other  hand,  similar  experiments  with  the  chain pagna 
yeasl  showed  that  exposure  to  the  air  bad  very  slight  effect  on 
the  amounts   of   SUgar   decomposed,  and   yeasl   formed,  decren  od  tl 

of  volatile  acids  and  eaten  to  less  than  half,  doubled  the  amount 
ol  higher  alcohol-,  and  enormously  increased  the  proportion  of 
aldehydet 

At   the  end  of  sia  months  the  effect  of  exposure  to  air  on  the  action 
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of  the  banana  yeast  is  still  to  increase  the  amount  of  sugar  decomposed 
and  of  yeast  formed,  although  to  a  smaller  extent  than  after  one 
month,  but  to  largely  decrease  the  amounts  of  volatile  acids  and 
esters.  Only  traces  of  aldehyde  are  found  in  either  exposed  or 
unexposed  liquids. 

After  six  months,  comparison  of  the  exposed  with  the  unexposed 
liquids  fermented  with  the  champagne  yeast  shows  that  the  weights  of 
yeast,  aldehydes,  and  higher  alcohols  are  greater,  and  that  of  esters  is 
less,  in  the  former  than  in  the  latter.  Addition  of  mercuric  chloride 
to  the  liquid  fermented  by  the  champagne  yeast  in  a  shallow  vessel  for 
six  months  reduces  the  amounts  of  yeast  and  aldehydes  formed,  but 
increases  those  of  esters,  ethyl  alcohol,  and  higher  alcohols,  probably 
by  protecting  these  from  oxidation.  E.  H. 

Influence  of  Inorganic  Salts,  particularly  of  Stannous 
Chloride,  on  Fermentation.  G.  Gimel  (Compt.  rend.,  1908,  147, 
1321 — 1326). — Kayser  and  Marchand  have  shown  that  small  traces 
of  manganese  favour  alcoholic  fermentation.  The  author  now  finds 
that  the  effect  of  stannous  chloride  on  various  species  of  yeast  is  even 
more  marked,  a  cultuie  containing  one  part  in  10,000  producing  4% 
more  alcohol  than  the  control.  G.  B. 

Denitrification.  Masaniello  Cingolani  (Client.  Zentr.,  1908,  ii, 
19,  1626;  from  Staz.  sperirn.  agrar.  ital.,  1908,  41,  530— 540).—  Five 
grams  of  fresh  faces  (from  a  calf)  were  placed  in  100  c.c.  of  a  0-3% 
solution  of  sodium  nitrate,  and  two  organisms  which  cause  denitrifica- 
tion were  isolated.  Both  were  cocci,  and  they  are  termed  Bacillus 
porticensis  denitrificans-a  and  -fi.  The  latter  attacks  nitrates,  i  educing 
them  to  nitrites,  but  it  has  no  further  action ;  the  former  reduces 
nitrites  to  ammonia  and  then  to  free  nitrogen,  but  has  no  action 
on  nitrates.  Ammonia  is  said  to  be  an  intermediate  product ;  when 
ammonium  nitrate  is  used  in  place  of  sodium  nitrate,  the  reaction 
is  much  accelerated.  E.  J.  R. 

Sewage  Purification.  W.  JIair  (J.  Hygiene,  1909,8,  609—654). 
— An  experimental  discussion  of  the  methods  of  sewage  purification, 
especially  in  relation  to  the  part  played  by  bacteria.  In  the  contact 
beds,  a  considerable  proportion  of  the  organic  nitrogen  disappears  as 
gas  as  a  result  of  alternate  nitrification  and  denitrification.  The 
amount  of  nitrate  in  the  effluent  is  a  direct  measure  of  the  degree  of 
aeration  to  which  the  sewage  has  been  exposed  in  the  percolating  beds. 
If  the  nitrate  disappears  from  a  contact  bed,  it  is  a  sign  that  the  bed 
is  being  overworked  ;  the  denitrifying  process  being  allowed  to  proceed 
too  far.  So  long  as  nitrate  is  present,  cultures  of  the  Bacillus 
hyponilrosus  have  no  putrefactive  odour.  W.  D.  H. 

Standardisation  of  Disinfectants.  Emulsified  Disinfect- 
ants. Harhiette  Chick  and  Charles  J.  Martin  (J.  Hygiene,  1909, 
8,  654—697,  698—703.  Compare  Watson,  Abstr.,  1908,  ii,  976).— 
[n  any  method  of  standardisation,  it  is  necessary  that  the  tests  be 
.'amed  out  under  constant  conditions  of  temperature,  culture  medium, 

12—2 
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Dumber  of  bacteria  per  unit  volume,  and  duration  of  observation. 
A  logarithmic  relation  exists  between  concentration  of  the  disinfectant 
and  velocity  of  disinfection.  In  the  case  of  metallic  salts,  traces  of 
the  disinfectant  carried  over  with  the  test  sample  must  be  neutralised 
by  sulphide  ;  in  the  case  of  mercuric  chloride,  an  excess  of  sulphide  is 
necessary  to  decompose  a  compound  formed  between  the  salt  and  the 
substance  of  the  bacterium. 

Some  disinfectants  are  more  efficient  against  one  species  of  bacterium, 
others  against  another.  In  the  case  of  spores,  metallic  salts  are  most 
efficient.  As  a  rule,  virulent  species  are  more  difficult  to  kill  than 
non-virulent  ones.  In  the  process  of  standardisation,  it  is  therefore 
necessary  to  fix  on  a  particular  organism  in  the  test.  Bacillus  typhosus 
is  the  best  to  employ,  but  a  non-virulent  strain  should  be  selected 
in  order  to  minimise  danger  to  those  engaged  in  the  test. 

The  presence  of  10%  of  blood-serum  reduces  the  efficiency  of  1%  of 
phenol  by  about  12%.  The  effect  on  emulsified  disinfectants  is  somewhat 
greater.  The  presence  of  finely  particulate  matter  affects  the  germi- 
cidal value  of  emulsified  disinfectants  containing  the  higher  phenols 
to  a  much  greater  extent  than  it  does  solutions  of  phenol.  The 
removal  of  an  emulsion  of  the  higher  phenols  by  bacteria,  by  finely 
divided  animal  charcoal,  by  dust,  etc.,  obeys  in  all  cases  the  same 
quantitative  laws.  Finer  emulsions  are  more  seriously  reducod  in 
value  by  particulate  matter  than  coarser  ones. 

The  removal  of  an  emulsion  of  higher  phenols  by  bacteria  is  in  the 
first  instance  a  process  of  adsorption;  disinfectants  of  this  class 
possess  superior  efficiency,  because  owing  to  this  adsorption  the 
bacteria  rapidly  become  surrounded  by  the  disinfectant  in  much 
greater  concentration  than  exists  throughout  the  liquid.     "W.  D.  H. 


Degradation  of  Sugar  during  the  Respiratory  Process. 
P.  Hoysen  Jensen  (Ber.  JJeut.  hot.  Oes.,  1908,  26a,  066—667).— 
Alcoholic  fermentation  is  identical  with  the  intramolecular  respiration 
of  seeds,  and  the  latter  process  is  the  starting  point  for  normal 
respiration.  In  alcoholic  fermentation,  dihydroxyacetono  is  formed  as 
an  intermediate  product ;  if  hydroxylamine  hydrochloride  is  added 
during  fermentation,  tho  oxime  is  formed  in  small  quantity,  and 
after  the  end  of  the  fermentation,  dihydroxyacetoue  can  be  isolated 
as  its  phenylmethylosazone.  Dihydroxyacetono,  prepared  by  Fenton 
and  .Jackson's  method,  yields,  on  fermentation,  alcohol  and  carbon1 
dioxide.  Zymase  consists,  therefore,  of  two  separate  enzymes  :  dextmse 
and  ilUiydroxyacetonase. 

In  a  glycerol  solution  of  dextrose,  tho  Becond  of  these  is  inhibited, 
so  that  dihydroxyacetono  is  the  end  product.  Dihydroxyacetone  is 
also  decomposed  by  oxydasi  ,  yielding  carbon  dioxide  and  water,  but 
not  alcohol.  Tho  fact  that  oxydase  attacks  neither  sugar  nor  alcohol 
I. 'ads    to    the     hypothesis    that    in    the     normal    respiration    of    plants, 

dihydroxyacetono  ia  the  Immediate   precursor  of  the  carbon  dioxide 
and  water;  in  intramolecular  respirati that  is,  in  an  atmosphere 

deprived  Ol  oxygen,  it.  yields  carbon  dioxide  and  alcohol.      The  process 
ol  normal  respiration  call   therefore  he    imitated    hy  adding  oxydase  to 
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a  fermenting  dextrose,  the  degradation  of  the  latter  then  taking  place 

G.  B. 


as  follows  :  C^O,;  — >  OH-CH3-CO-CH3-OH  — >  C02  +  HaO. 


The  Role  of  Zymases  in  the  Respiratory  Processes  of  Seed- 
plants.  S.  Kostytscheff  (Biochem.  Zeitsch.  1908,  15,  164 — 195). — It 
has  been  shown  by  various  observers  that  anaerobic  respiration  of 
pea-seeds  is  in  all  essential  respects  identical  with  the  process  of 
typical  alcoholic  fermentation.  Experiments  were  carried  out  to  throw 
further  light  on  the  mechanism  of  the  reaction,  by  determining  the 
amount  of  alcohol  and  carbon  dioxide  produced  by  pea-seeds  and  wheat 
embryos  in  the  presence  and  absence  of  air,  and  in  the  presence 
of  sugar,  and  also  in  the  intermediate  products  formed  from  the  latter 
by  veast  fermentation.  It  was  shown  that  the  assumption  that  the 
alcoholic  fermentation  of  seed-plants  is  independent  of  the  oxygen 
respiration  will  not  hold,  in  that  such  powerful  excitants  of  alcoholic 
fermentation  as  pea-seeds  produce,  with  full  aeration,  no  alcohol. 
Furthermore,  alcohol  does  not  appear  to  be  a  normal  intermediate  pro- 
duct of  sugar  utilisation,  for  although  pea-seeds  will  when  aerated 
consume  slowly  the  alcohol  previously  produced  in  absence  of  air,  the 
consumption  is  not  accompanied  by  an  increased  output  of  carbon  dioxide. 
Wheat-seeds  and  embryos  do  not  possess  this  capacity  for  alcohol 
consumption  at  all.  On  the  other  hand,  dextrose  causes  an  increased 
production  of  carbon  dioxide.  Solutions  containing  the  intermediate 
products  of  fermentation  (produced,  for  example,  by  the  action  of 
zymase  in  the  presence  of  phosphates)  cause  an  even  larger  carbon 
dioxide  output  than  sugar  itself.  The  greater  part  of  the  primary 
products  of  the  zymase  action  appear  to  be  immediately  oxidised 
further  without  production  of  alcohol.  The  presence  of  the  latter 
substance  in  certain  seeds  is  to  be  explained  on  the  assumption  that 
these  primary  products  do  not  all  undergo  immediate  oxidation  ;  in 
this  case  they  are  converted  into  carbon  dioxide  and  alcohol,  which  latter 
must  be  regarded  as  a  by-product  only,  of  the  respiratory  processes. 

S.  B.  S. 

Phosphorus  and  the  Formation  of  Amino-acids  in  Higher 
Plants.  Francesco  Scurti  (C/tem.  Zentv.,  1908,  ii,  16,  1370;  from 
Staz.  sperim.  agrar.  ital,  1908,  41,  456 — 470). — The  non-protein 
nitrogen  compounds  in  plants  are  made  up  of  the  same  substances  as 
are  found  in  germinating  seeds  and  in  young  seedlings.  Phosphorus 
is  known  to  play  an  important  part  in  protein  formation,  and 
the  author  considers  that  it  may  function  in  the  formation  of  amino- 
acids.  E.  J.  R 


Occurrence  and  Role  of  Zinc  in  Plants.  Maurice  Javillier 
j  (Chem.  Zentr.,  1908,  ii,  1828  ;  from  Bull.  Sci.  Pharm.,  1908,  15, 
J  559 — 565). — Besides  certain  well-defined  varieties  growing  on  soils 
||  which  are  rich  in  zinc,  most  plants  contain  appreciable  quantities  of 
(t  this  metal,  which  is  especially  found  in  Conifers.  The  growth  of 
ij  yeast  is  favoured  by  small  quantities  of  zinc,  although  the  optimum 
I  concentration  of  the  metal  is  greater  than  in  the  case  of   Aspergillus. 
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Zinc  can  also  act  favourably   on  the   growth  of    Phanerogams,    for 
example,  cereals.  G.  B. 

The  Chemical  Processes  of  Ripening.  The  Ripening  of 
Oranges.  Presence  of  Asparagine  and  Glutamine  in  the  Juice. 
Francesco  Scurti  and  G.  de  Platu  (Ckem.  Zenlr.,  1908,  ii,  16,  1370; 
from  Staz,  sperim.  agrar.  ital.,  1908,  41,  435 — 455). — The  authors 
draw  the  following  conclusions  from  their  experiments :  (1)  The 
acidity  of  oranges  is  due  to  citric  and  malic  acids,  the  quantity  of 
which  increases  in  the  earlier  stages,  but  falls  off  afterwards.  In  this 
respect  oranges  resemble  other  acid  fruits.  (2)  The  sugars  present 
are  dextrose,  lajvulose,  and  sucrose  ;  the  two  first  steadily  increase 
during  ripening,  whilst  the  sucrose  decreases.  There  is  more  lajvulose 
than  dextrose.  In  sweet  and  in  bitter  oranges  there  is  more  reducing 
sugar  than  sucrose,  but  not  in  common  Italian  oranges.  No  relation- 
ship could  be  discovered  betwoen  acidity  and  the  amount  of  sucrose 
present.  (3)  The  total  nitrogenous  matter  decreases,  but  the  loss  falls 
entirely  on  the  proteins  precipitated  by  basic  lead  acetate  and  not  on 
the  other  nitrogen  compounds,  which  remain  constant  in  amount. 
These  non-protein  compounds  consist  chiefly  of  asparagine  and  glutamine 
it  is  significant  that  these  two,  which  are  constantly  associated  with 
germination  and  assimilation,  should  also  be  present  during  ripening. 

E.  J.  R. 

The  First  Stages  in  the  Development  of  Perennial  Plants 
compared  with  those  of  Annuals.  Gustave  Andre  (Compt.  rend., 
1908,  47,  1485— 1487).— During  the  fast  two  years  of  the  life  of  a 
perennial  plant,  the  root  is  much  more  developed,  relative  to  the 
shoot,  than  is  the  case  in  annual  plants,  and  contains  a  larger  propor- 
tion of  phosphates  than  the  root  of  the  latter.  G.  B. 

Constituents  of  the  Fruit  of  Rhamnus  cathartica.  Nicoi  w 
A.  Waljaschko  and  N.  Krasowsky  (J.Russ.  Phys.  Chem.  Soc.,  I908a 
40,  1502 — 1509).— Discussion  of  previous  work  on  this  subject  (see 
Tschirch  and  Pcdcrsen,  Abstr.,  1898,  i,  599  ;  Hesse,  Abstr.,  1900,  i, 
40;  Tschirch  and  Polacco,  Abstr.,  1900,  i,  .681)  and  of  the  results 
obtained  by  Krasowsky  (soe  following  abstract).  '     BE.  P. 

Berries  of  Rhamnus  cathartica  and  the  Methods  of 
Separating  the  Substances  Contained  Therein.  N.  KrasowskI 
(./.  Ruts.  Phys.  Chem.  Soo.,  1908,  40,  1510— 1569.  Compare  Tschirch 
and  Polacco,  Abstr.,  1900,  i,  681). — After  describing  in  detail  the 
methods  used  For  extracting  the  various  constituents  from  th<  berries 
ami  purifying  them,  the  author  discusses  separately  each  of  these  con 

.  I  it  lent    ,   which  ere  as  follows. 

(1)  Queicctin,  apparently  identical  with  that  obtained  from  quer 
oitrin,  (2)  Rhamnetin,  {'■'<)  Xanthorhamnin  (compare  Tanret  ana 
Tamil,  A.b  !i  .  1900,  i.   186),  which   is  hydrolysed   by  dilute  sulphuric 

,  l'in  infi  i  ha  in  in  ■(  in,  galaotoi  ■•,  and  rhan (2  nail    ) :  < ' . ,  1 1 ,  .•  >.,„  i 

3H,0     0    1 1  <  \M  •    :  «'„'l I  ,..<>„  I  'Jt',11,.,1'      Theonlj  difference  between 
i  he  produol  de  oribed  '      I  ini      and  Tann  t  (Joe.  cit.)  and  that  obtained 
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by  the  author  is  that  the  former  gives  golden-yellow  crystals,  whilst 
the  latter  separates  in  faintly  yellow  crystals.     (4)  Euiodin, 

C15H10O5,H2O, 
m.  p.  254 — 255°,  which  is  a  trihydroxyrnethylanthraquinone,  and 
closely  resembles  frangula-emodin  (compare  Oesterle,  Abstr.,  1900,  i, 
304).  (5)  Rhamnoxanthin,  ColH.,0O9,H8O,  which  is  reduced  to  methyl- 
anthracene  by  zinc  dust  in  an  atmosphere  of  ■  hydrogen,  and  readily 
undergoes  transformation  into  emodin  when  crystallised  repeatedly 
from  alcohol.  Tetra-acetylrhamnoxanthin,  CnHlt;09Ac4,  crystallises 
from  acetic  acid  in  microscopic,  pale  yellow  needles,  m.  p.  146 — 149°. 
Rhamnoxanthin  is  a  glucoside,and  is  resolved  into  emodin  and  methyl- 
pentose  on  hydrolysis  with  dilute  hydrochloric  acid  :  O21Hg0Og  +  H50  = 
C15H10O5  +  OaH12O6.  (6)  Jesterin,  C2liHg0O13)2-H2O,  m.  P:  205—218°, 
which  is  a  glucoside  yielding  emodinantbranol,  hexose,  and  pentose  on 
hydrolysis:  C28H80O13  +  2H30  =  C15H1204  +  CeH1206  +  O5H10O5.  (7) 
Rhamnocathartin,  C27H30O14,  which  is  hydrolysed  by  alkali,  giving 
rhamnoxanthin  and  an  unknown  hexose,  C27H30O14  +  H20  =  C21H20O9  + 
CgH12Og,  and  by  acid,  giving  emodin,  rhamnose,  and  hexose,  thus  : 
C27H30O14  +  2H,0  =  ClsH10O5  +  C,H1205  +  C6H12O0.  (8)  Emodin- 
aiithranol  (trihydroxymethylanthranol), 

C6H2(OH)2<V^>CfiH2Me-OII, 

which  separates  from  ethyl  acetate  in  faintly  yellow  crystals,  m.  p. 
280°  ;  its  tetra-acetyl  derivative,  C]5Hg04Ac4,  crystallises  from  alcohol 
in  pale  yellow  plates,  m.  p.  197°.  In  alkaline  solution,  emodin- 
anthranol   is   oxidised   by  the   oxygen    of    the   air,    yielding    emodin, 

C6H0(0H)o<Cp(-)/>C6H.1Me,0H,  reduction  of  which  by  means  of  tin 

and  hydrochloric  acid  yields  emodinanthranol.  (9)  Rhamnonigrin  or 
a  mixture  of  rhamnonigrins,  which  were  not  characterised.  (10) 
Succinic  acid. 

The  berries  of  Rhamnus  cathartica  contain  dextrose  in  the  free 
state,  and  galactose,  rhamnose,  and  pentose  only  in  the  form  of 
glucosides.  T.  H.  P. 

Chemistry  of  the  Higher  Fungi.  II.  Polyporus  ignarius. 
Julius  Zellner  (Monatsh,  1908,  29,  1171 — 1187.  Compare  Abstr., 
1908,  ii,  216). — The  constituents  of  Polyporus  closely  resemble  those 
of  Trametes  suaveolens  previously  examined  (loc.  cit.),  in  accordance 
with  the  fact  that  these  closely-related  fungi  are  parasitic  on  the  same 
host  (willow).  The  ash  (with  much  calcium  sulphate),  ergosterols, 
fats,  resins,  soluble  proteins  and  volatile  substances,  dextrin-like  carbo- 
hydrates (which  are  abundantly  present),  and  ferments  are  all  very 
similar.  The  constituents  of  the  cell  wall,  however,  are  different, 
and,  unlike  Trametes,  Polyporus  contains  mannitol  and  tannins,  but  no 
mycose.  G.  B. 

Presence  of  Urea  in  Certain  Higher  Fungi.  A.  Goris  and 
M.  Mascre  (Compl.  rend.,  1908,  147,  1488 — 1489). — Young  specimens 
of  Psolliota  campestris  contain  urea  to  the  extent  of  2-75%,  and 
mature  ones,  4'3'\,  of  their  dry  weight  (compare  Abstr.,  1903,  ii,  567). 

G.  B. 
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Some  Mannas  and  Related  Products.  Alfred  Ebert  (Chem. 
Zentr.,  1908,  ii,  1874—1875;  from  Zeitsch.  Allg.  Oeslerr.  Apoth.  Ver., 
1908,  46,  427—429,  439—440,  447—450,  459—460,  467—470, 
479  —  481,  491  —  492,  503—504,  515—516,  529  — 530).  —  This 
gives  the  proximate  composition  of  a  number  of  Persian  and 
Australian  mannas.  The  figures  given  below  are  expressed  in 
percentages  of  the  crude  materials,  except  where  otherwise  stated. 

"Trehala,"  derived  from  the  larval  cocoons  of  a  beetle  liviDg  on  the 
stems  and  flowering  heads  of  Echinops  persicus,  contains  moisture 
11-1,  ash  2'6,  trehalose  17 '5,  gum  (yielding  mucic  acid  on  oxidation) 
27*1 ,  and  tannin  and  residue  44'5  ;  of  the  residue,  71%  consists  of  a 
starch  giving  a  reddish  brown  colour  with  iodine. 

"  Terendschabin  "  is  exuded  from  the  leaves  and  thorns  of  Alhagi 
maurorum  ;  it  consists  of  moisture  5'2,  ash  9"4,  chlorophyll  with  some 
gum  0'5,  sucrose  420,  a  gum  (yielding  oxalic  acid  on  oxidation)  20-3, 
and  residue  32"0. 

"  Bide-khecht,"  derived  from  the  leaves  of  Salix  fragilis,  contains 
moisture  4"1,  ash  25-4,  dextrose  17-5,  sucrose  50-l,  matter  soluble  in 
water  13'3,  and  insoluble  matter  19'2.  The  sample  was  adulterated 
with  wheat-flour  and  gypsum. 

"  Gueze-elefi,"  from  Qnercus  vallonia,  contains  moisture  7'5,  ash 
54,  sucrose  53'2,  dextrose  19-0,  gum  (yielding  mucic  acid  on  oxidation) 
10  3,  and  insoluble  residue  10'0. 

"  Schir-Khist,"  the  manna  from  Cotoneasler  nummularia,  contains 
moisture  15'9,  ash  2-2,  dextrose  37-5,  sucrose  12*9,  gum  (yielding 
mucic  acid)  242,  and  insoluble  residue  9-5. 

"  Eucalyptus  manna,"  from  E.  Guwnii,  var.  rubida,  contains  moisture 
9-7,  ash  68,  melitose  68-5,  dextrose  209,  sucrose  21,  gum  (yielding 
mucic  acid)  3'2  and  insoluble  residue  4-3.  A  specimen  from  E.  pulver- 
ulenta,  S.,  consists  of  melitose  214,  lawulose  162,  sucrose  600,  and 
insoluble  residue  1'0. 

Tabasheer,  a  siliceous  deposit  from  bamboo  culms,  especially  Bam- 
bu8a  striata  R.,  contains  sucrose  4'2,  gum  (yielding  mucic  acid)  26, 
and  inorganic  residue  about  90  (compare  Ince,  Abstr.,  1897,  ii,  278). 

T.  A.  H. 

Mode  of  Combination  of  Mineral  and  Organic  Acids  in 
Wine.  Antonio  Quartaroli  (Bied.  Zentr.,  1908,  37,  862  ;  from 
Staz.  sper.  agrar.  ital.,  1906,  39,  993). — The  mineral  acids  of  wino 
are  in  the  form  of  salts  unless  present  in  very  large  amounts. 
Addition  of  mineral  acids  can  be  detected  by  determining  the 
electrical  conductivity,  which  is  distinctly  increased  by  adding 
potassium  hydroxide  to  wine  containing  noithor  mineral  nor  freo 
organic  acid.  Whon  organic  acids  have  born-  liberated  by  addition 
of  mineral  acid,  the  conductivity  is  diminished  by  adding  potassium 
hydroxide.  Addition  of  1  gram  of  sulphuric  acid  per  litre  can  bo 
detected  in  this  manner.  N.  11.  J    M. 

Amounts  of  Nutrients  Utilised  by  Sugar-beet  in  the 
FirBt  Year,  and  their  Relation  to  the  Amount  of  Sugar  in 
the  Roots.  Kaki  Andiii.Ik  and  Josek  I'ihian  (Zeittch.  Zuchtrind, 
/;../,,„,    1909,  33,  221—240.     Compare  Abstr.,  1908,  ii,  1066).— For 


VEGETABLE    PHYSIOLOGY    AND    AGRICULTURE.  177 

a  yield  of  400  quintals  per  hectare  of  roots,  it  was  found  that  the 
indispensable  amounts  of  phosphoric  acid,  nitrogen,  and  potash  were 
65- 1 ,  139'8,  and  1686  kilos,  respectively.  The  amount  of  phosphoric 
acid  is  thus  approximately  the  mean  of  the  amounts  found  by 
Hoffmann  (71'4)  and  by  Willfarth  (62-0  kilos.),  whilst  the  amount 
of  nitrogen  is  lower,  and  that  of  potash  higher,  than  those  given 
by  Hoffmann  and  Willfarth  ;  the  yield  of  sugar  in  Bohemia  was, 
however,  also  higher  than  the  yields  obtained  in  Germany. 

At  present  the  most  favourable  relations  of  the  different  nutrients 
are  N  =  2-15  and  K20  =  2-59  to  1  part  P205.  When,  by  selection, 
roots  are  obtained  containing  higher  amounts  of  sugar,  it  will  be 
necessary  to  ascertain  whether  these  amounts  still  hold  good. 

N.  H.  J.  M. 

Influence  of  Some  Calcium  Compounds  on  the  Manurial 
Value  of  Ammonium  Sulphate  and  Calcium  Cyanamide. 
Alexander  Stebutt  (Bied.  Zentr.,  1908,  37,  S05— 806 ;  from 
Folding's  Landw.  Zeit.,  1907,  56,  669). — Pot  experiments  in  which 
mustard  was  grown  in  loam,  containing  009%  of  calcium  carbonate, 
and  manured  with  ammonium  sulphate  and  calcium  cyanamide  in 
conjunction  with  calcium  oxide,  carbonate,  and  sulphate  respectively. 
The  conclusion  is  drawn  that,  under  normal  conditions,  the  calcium 
compounds  are  without  effect  on  the  action  of  the  two  nitrogenous 
manures.  N.  H.  J.  M. 

Is  Dicyanodiamide  Poisonous  to  Crops  ?  Oscar  Loew  (Chem. 
Zeit,  1909,  33,  21—22.  Compare  Abstr.,  1908,  ii,  775).— Pot 
experiments  with  barley  in  garden  soil  with  mineral  manures  and  with 
N  =  0-75  gram  in  the  form  of  dicyanodiamide  (l'and2)  and  as  ammonium 
sulphate  (3).  The  soil  of  (1)  was  heated  at  100°  for  one  hour.  A 
fourth  pot  was  without  nitrogen. 

The  highest  amount  of  dry  matter  (43'2  grams)  was  obtained  in  the 
pot  which  had  ammonium  sulphate.  Dicyanodiamide  in  heated  soil 
gave  the  next  highest  amount  (31  '3  grams),  then  the  pot  which  had  no 
nitrogen  (24'8  grams),  and  last,  dicyanodiamide  in  non-sterilised  soil. 
The  conclusion  is  drawn  that  dicyanodiamide  is  directly  utilised  by 
plants  under  sterilised  conditions,  but  that  in  unsterilised  soil  it  is 
converted  by  microbes  into  substances  injurious  to  plants. 

N.  H.  J.  M. 

Phosphoric  Acid  with  Different  Citric  Acid  Solubility  as 
Manure  for  Meadows.  Hanno  Svoboda  {Chem.  Zeulr.,  1908,  ii, 
1893  ;  from  Zeits.  Landw.  Versuchswes.  Oesterr.,  1908,  11,  733 — 774). — 
Whilst  the  rapidity  of  action  of  phosphate  manures  depends  on  a  high 
percentage  of  phosphoric  acid  soluble  in  citric  acid,  the  value  of  the 
manure  depends  mainly  on  the  amount  of  total  phosphoric  acid. 

N.  H.  J.  M. 

The  Causes  which  Determine  the  Replacement  of  Potassium 
of  Leucite  in  Soils.  Luigi  Bernardini  (Chem.  Zentr.,  1908,  ii,  15, 
1285  ;  from  Staz.  sperim.  agrar.  itcd.,  1908,  41,  304— 320).—  The 
leucite  used  contained  when  dried  at  110°:  SiO.,,  56-89  ;  Al„Os  + 
Fe208,  24-08;    K20,    15-63;    Na20,   177;  CaO,   lrll  ;  MgO,  traces. 
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The  solubility  was  determined  in  hydrochloric  acid,  5%  acetic  acid, 
water,  a  solution  of  carbon  dioxide  in  water,  and  in  a  number  of  salt 
solutions  including  sodium  chloride,  nitrate  and  sulphate,  ammonium 
chloride,  nitrate,  sulphate  and  carbonate,  calcium  chloride,  nitrate, 
sulphate  and  dihydrogen  phosphate,  and  magnesium  chloride,  nitrate 
and  sulphate.  Sodium  and  ammonium  salts  caused  a  good  deal  of 
potassium  to  go  into  solution  ;  magnesium  and  calcium  salts,  on  the 
other  hand,  had  only  a  slight  solvent  power.  The  author  considers 
that  double  decomposition  takes  place,  the  potassium  of  the  leucite  being 
replaced  by  sodium  or  ammouium.  Ammonia  produced  in  the  soil  by 
bacterial  processes  would  therefore  react  with  leucite,  forming  an  in- 
soluble ammonium  leucite,  whilst  at  the  same  time  a  soluble  potassium 
compound  is  formed  which  is  available  for  plants.  The  ammonia  can 
no  longer  be  washed  away  by  rain,  but  may  still  be  nitrified. 

E.  J.  R. 

Humus  Silicic  Acid.  Hjalmae  von  Feilitzex  (Died.  Zentr.,  1908, 
37,  793 — 794 ;  from  Svenska  Mosskulturfdrenhig  Tidskr.,  1907  :  and 
Wiener  landw.  Zeil.,  1907,  No.  43). — The  manure,  which  is  prepared 
from  peat,  has  the  following  composition  :  water,  10-12  ;  organic  matter, 
46T3;  N,  126;  K.,0,  264;  CaO,  644;  P20-,  (a)  soluble  in  boiling 
24%  HC1,  3-33  ;  and  (b)  citrate  soluble,  2-55%. 

Application  of  the  manure  alone  (1000  kilos,  per  hectare)  to  a  poor, 
sandy  soil  increased  the  yield  of  peas,  but  was  without  effect  on  oats, 
owing  to  the  deficiency  of  nitrogen  in  the  soil.  When  applied  in 
conjunction  with  other  manures,  humus-silicic  acid  gave  similar  results 
with  peas,  and  very  slightly  increased  the  yield  of  oats. 

N.  H.  J.  M. 


Analytical   Chemistry. 


Simplified  Apparatus  for  Gas  Analysis  at  a  High  Tempera- 
ture. Antoink  hk  Sai'okta  (Cham.  Zentr.,  1908,  ii,  1377 — 1378 j 
from  Rev.  gen.  ohim,  pure  appl.,  1908,  11,  311 — 314). — The  apparatus 
consists  essentially  of  a  distilling  llask,  a  repeatedly  bent  delivery 
tube,  a  graduated  cylinder,  and  a  small  trough  filled  with  mercury 
placed  in  a  larger  vessel  containing  water.  In  the  delivery  tube  just 
before  it  reaches  the  graduated  cylinder  and  under  the  surface  of  the 
mercury  is  a  small  hole.  If  now,  from  whatever  cause,  the  evolution 
of  gae  ceases,  mercury  ascends  into  the  delivery  tube,  and  equilibrium 
lored,  so  that  absorption  can  never  take  place.  L,  de  K. 

Quantitative    Folded    Filter    Papers.      V.    Ilui    (Chem.    Zeit., 
1908,83,  L228).  -The  author  advocates  more  general    u  e  of    folded 
filter  papen  for  quantitative  work  where  rapid   filtration   is  requii 
theii  rei tended,  especially  when  working  with   fine  quart! 

:  uii'l  poljoidal   precipitates.  J.   V.   EL 
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Pressure-equalising  Attachment  for  Desiccators.  Edwin 
Dowzard  (Amer.  J.  Pharm.,  1908,  80,  588). — The  following  arrange- 
ment has  been  devised  in  order  to  obviate  the  lifting  of  the  lid  of  a 
desiccator  caused  by  the  expansion  of  the  air  when  a  hot  crucible  or 
basin  is  placed  in  it,  and  the  subsequent  reduction  of  the  pressure  on 
cooling.  A  calcium  chloride  U-tube  is  placed  in  the  lower  part  of 
the  desiccator,  and  carries  an  arm  which  passes  through  a  perforated 
rubber  stopper  in  the  side  of  the  desiccator.  E.  G. 

Estimation  of  Halogens  in  Organic  Compounds.  0.  W. 
Bacon  (Chem.  News,  1909,  99,6;  /.  Amer.  Chem.  Soc,  1909,  31, 
49 — 52). — The  following  details  are  given  for  successfully  carrying 
out  halogen  determinations  by  Stepanoff's  method  (Abstr.,  1905,  i, 
335)  Let  w  represent  the  number  of  grams  of  halogen  compound 
taken  (about  0'2)  in  a  dry  Kjeldahl  flask  ;  it  is  warmed  under  a 
reflux  condenser  with'  156io  c.c.  of,  at  least,  98%  alcohol  if  the  compound 
contains  chlorine,  68w  c.c.  if  it  contains  bromine,  or  44w>  c.c.  if  it 
contains  iodine.  The  addition  of  sodium  must  extend  over  30  minutes, 
the  weight  of  metal  required  being  19"5io  grams,  8'5uj  grams,  or 
5'5w  grams,  according  as  the  substance  contains  chlorine,  bromine,  or 
iodine.  When  all  the  sodium  is  added,  the  solution  is  gently  boiled 
for  an  hour,  allowed  to  cool  to  50 — 60°,  diluted  freely  with  water,  and 
acidified  with  nitric  acid.  A  moderate  excess  of  silver  nitrate  is 
added,  and,  when  quite  cool,  the  excess  of  silver  nitrate  is  estimated 
volumetrically  by  Volhard's  method.  If  the  halogen  involved  is 
chlorine,  the  precipitate  should  be  filtei-ed  off  ;  with  bromine  or  iodine 
this  is  not  necessary  ;  when  copiously  diluted  with  water,  the  presence 
of  alcohol  does  not  interfere  with  titration.  J.  V.  E. 

Detection  and  Estimation  of  Chlorates.  Juan  Fages  Virgili 
(Anal.  Fis.  Quim.,  1908,  6,  459 — 476).— Two  solutions  are  recom- 
mended as  a  means  of  detecting  chlorates  in  the  absence  of  certain 
oxidising  agents  (enumerated  below) :  the  first,  A,  a  solution  of 
50  grams  of  aniline  hydrochloride  in  1000  c.c.  of  hydrochloric  acid, 
D  1T2;  the  second,  B,  a  solution  of  50  grams  of  the  same  salt  in 
1000  c.c.  of  hydrochloric  acid,  D  1T4.  B  is  used  instead  of  A  when 
the  solution  to  be  tested  is  dilute,  so  that  more  of  the  latter  has  to  be 
used  in  the  test.  This  is  generally  carried  out  by  taking  1  drop 
to  1  c.c.  of  the  solution  (or  a  small  fragment  to  1  gram  of  solid) 
in  a  test  tube,  and  adding  1  c.c.  to  4  c.c.  of  solution  A  ;  a  chlorate 
produces  an  intense  blue  coloration.  This  is  primarily  due  to  chlorine 
being  liberated  and  acting  on  the  aniline  salt,  so  that  a  number 
of  oxidising  agents  (chlorine,  hypochlorites,  hypobromites,  bromates, 
iodates,  peroxides,  chromates,  manganates,  permanganates,  vanadates, 
and  ferricyanides)  also  produce  it  ;  but  dilute  nitric  acid,  solutions 
of  nitrates,  and  nitrites  do  not  give  the  blue  colour,  so  that  the  test  is 
very  useful  for  detecting  chlorates  in  many  special  cases,  for  example,  in 
nitres,  explosives,  urine.  By  means  of  it,  0'00007  gram  of  potassium 
chlorate  can  readily  be  detected.  In  presence  of  bromides  or  iodides, 
the  reagent  does  not  give  an  indication  with  chlorates  or  other 
oxidising  agents  ;  in  such  a  case,  the  haloids  have  to  be  first  removed 
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by  adding  silver  nitrate  in  excess,  and  then  sodium  chloride  to  pre- 
cipitate the  excess  of  silver;  the  filtered  solution  is  used  as  just 
stated. 

In  the  absence  of  oxidising  agents,  the  solutions  A  and  B  can 
be  used  to  estimate  small  quantities  of  chlorates  colorimetrically. 
Solution  A  is  used  for  quantities  of  O'OOOl  to  00022  gram  per  5  c.c, 
and  B  for  quantities  from  0  0005  to  00070.  Twenty  c.c.  of  the 
reagent  are  then  added  to  5  c.c.  of  the  solution.  For  larger  quantities 
of  chlorate  up  to  0'01  gram,  40  c.c.  of  B  are  added  to  10  c.c.  of 
the  solution.  The  colour  obtained  after  twenty  minutes  is  compared 
with  that  of  a  series  of  solutions  containing  known  quantities  of 
chlorate,  and  differing  from  one  tube  to  another  by  0-0005  gram 
for  quantities  between  0  005  and  0-01  gram,  and  by  0'00025  for 
quantities  between  0-002  to  0  005  gram.  Another  method  is  to  make 
the  colour  comparison  by  means  of  successive  dilution  until  the  shades 
correspond.     The  results  obtained  are  very  good.  W.  A.  D. 

Detection  of  Fluorine  in  Beer.  Jules  Flamand  {Bull.  Soc. 
chim.  Belg.,  1908,  22,  451— 453).— One  litre  of  beer  deprived  of 
carbon  dioxide  by  shaking  is  rendered  alkaline  by  addition  of 
ammonium  carbonate  and  ammonia,  a  few  c.c.  of  saturated  sodium 
sulphate  solution  are  added,  and  the  liquid  is  heated  to  boiling.  A 
10%  solution  of  barium  chloride  is  added,  and,  after  boiling  for  ten 
minutes,  the  precipitate  is  allowed  to  settle ;  the  clear  liquid  is 
decanted,  and  the  deposit  is  collected  on  a  filter,  which  is  then  at  once 
placed  in  a  drying  oven  ;  the  precipitate  need  not  be  washed. 

When  dry  it  is  detached  from  the  filter,  transferred  to  a  platinum 
crucible,  and  gently  ignited.  When  cold,  the  crucible  is  placed  in  a 
cold  water-bath.  A  little  sulphuric  acid  is  added,  and  the  crucible 
covered  with  a  paraffin-coated  glass  plate  on  which  some  lines  have 
been  engraved.  The  plate  must  be  kept  cool  by  any  suitable  arrange- 
ment, and  the  wator-bathis  then  heated  to  boiling  and  kept  so  for  an 
hour.     If  fluorine  is  present,  the  usual  etching  will  be  obtained. 

L.  dk  K. 

Estimation  of  "  Neutral "  Sulphur  in  Urine.  Leo  Hess 
(dhci.  Zenlr.,  1908,  ii,  1290;  from  Berlin  /din.  Woch.,  1908,  45, 
1452 — 1453). — Five  hundred  c.c.  of  urine  are  mixed  with  25 — 50  c.c. 
of  hydrochloric  acid  and  excess  of  barium  chloride,  and  heated  to  boil- 
ing in  a  fjask  fitted  with  a  bulb  apparatus  containing  alkaline 
pyrngiillol  ;  the  heating  is  then  continued  for  six  hours  on  the  water- 
bath.  After  .twenty-four  hours,  tho  liquid  is  filtered,  rendered 
alkaline  with  SOdNUB  hydroxide,  and  saturated  with  chlorine.  After 
the  lapse  of  a  fow  hours,  tho  liquid  is  acidified  with  hydrochloric  acid 
and  boiled.  Tl'e  barium  sulphate  thus  formed  represents  the 
"  neutral  "  inlpfa  "'•  L,  dh  K. 

Estimation  of  Sulphuric  Acid  as  Barium  Sulphate.  Kunkt 
I.'iiii.  [Cham,  <BW.(  1908,  33,  17  18).  Barium  chlorido  should  be 
added  I"  the  b<  'fling  acid  solution  all  at  once,  and  in  quantity  about 
twice  that   aci  ually  required.     Tho  precipitate  should  then  be  boiled 
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four  times  in  succession  with  acidified  water.  Better  results  are, 
however,  obtained  by  precipitating  the  sulphate  in  presence  of  sodium 
hydrogen  carbonate  (about  05  gram  to  1  gram  of  sulphate) ;  the  co- 
precipitated  carbonate  is  then  re-dissolved  by  addition  of  hydrochloric 
acid.  The  barium  sulphate  thus  obtained  is,  after  careful  washing, 
perfectly  pure.  L.  de  K. 

Estimation  of  Sulphuric  Acid  in  Leather.  Johannes 
Paessler  and  Arnoldi  (C'hem.  Zentr.,  1908,  ii,  1297  ;  from  Collegium, 
1908,  358 — 362). — Five  grams  of  the  finely-divided  sample  are  placed 
in  a  platinum  boat  and  mixed  with  5  c.c.  of  10%  sodium  carbonate 
and  1*5 — 1"8  grams  of  cobaltic  oxide.  If  only  combined  sulphate  is  to 
be  estimated,  no  sodium  carbonate  is  used.  After  drying,  the  mixture 
is  heated  in  a  slow  current  of  oxygen  ;  the  boat  is  placed  either  in  a 
wide  combustion  tube  or  else  in  Schopper's  electric  apparatus. 

L.  de  K. 


Nitrometer     [Volumeter]     with     Barometric     Correction. 
Herman  {Bull.  Soc.  clam.  Belg.,  1908,  22,  440— 144).— The  nitrometer, 
which,    however,  is   suitable  for  a   more   extended    application,    will 
be   readily   understood   from    the    figure. 
The  reservoir  A  is  filled  with  a  sufficient 
quantity  of  water,  and   the  stopcock   R  is 
turned  in  such  a  manner  that  the  interior 
of  the  burette  B  is  in  communication  both 
with  the  outer  air  and  the  mixer  M.     The 
air-tap  r  of  the  gasometer  should  be  open. 
M,  which  contains  the  substance,  and  also 
the  reagent  needed  to  liberate  the  gas,   is 
attached  to  the  burette,  and  tho  water  level 
is  brought  to  zero  by  raising  the  reservoir. 
Stopcock  R  is  then  turned  so  as  to  shut  off 
the  air,  but  to  still   leave  the    connexion 
with    the  burette.     At  this   moment   the 
reaction    is    started   by  j  allowing  the  con- 
tents  of   M  to    mix  ;  it  is    seized    by  the 
stem  and  well  shaken.     The  gas  evolved 
displaces    the    liquid^in    the    burette,    and 
when   the   water    level   shows    no    further 
alteration,    the   reservoir    is    lowered   and 
the    levels  are   restored.     The  barometric 
correction  is  made   by   reducing  the  pres- 
sure of  the  gas  evolved  to  760   mm.      R 
is  then  turned  so  as  to  close  the  upper  part 
of   B.     If   the  pressure  indicated  by    the 
barometer  exceeds    760°,  the    bell    jar    is 

raised  after  closing  the  air-tap  r.  The  mercury  level  falls  while  the 
volume  of  gas  in  the  burette  is  increasing.  If  the  pressure  is  less  than 
760  mm.,  the  reverse  happens.  In  either  case  the  pressure  is  brought 
to  760  mm.,  and  this  will  be  the  same  both  in  the  barometer 
and   the   burette,   as    both    are    connected    with    the    reservoir.     The 


182  ABSTRACTS   OF   CHEMICAL   PAPERS. 

thermometer  employed  has  a  scale  attached  to  it  for  correction  for 
temperature  and  tension  of  aqueous  vapour,  but  this  scale  is  not 
shown  in  the  figure.  A  table  is  given  for  correcting  the  volume 
of  the  gas  for  the  temperature  of  1 7°,  also  for  0°,  and  in  the  dry 
state.  To  save  calculation,  the  burette  is  also  graduated  so  as  to 
show  the  weight  in  milligrams  of  the  gas.  L.  de  K. 

Estimation  of  Phosphoric  Acid  as  Ammonium  Phospho- 
molybdate.  Henri  Pellet  (Ann.  Chim.  anal.,  1908,  14,7 — 11). — • 
Chesneau's  process  (Abstr.,  1908,  ii,  427)  is  recommended  for  the 
estimation  of  phosphorus  in  iron  and  steel,  and  for  the  accurate 
estimation  of  very  minute  quantities  of  phosphoric  acid  in  general. 

L  de  K. 

Estimation  of  Phosphoric  Acid  in  Basic  Slags  by  Weighing 
the  "  Yellow  Precipitate."  Zygmunt  Romanski  (Chem.  Zeit.,  1909, 
33,  4r6 — 47). — Fifteen  c.c.  of  the  sulphuric  acid  solution  prepared  as 
usual  (  =  0'15  gram  of  the  sample)  are  neutralised  with  15%  sodium 
hydroxide  solution,  using  phenolphthalein  as  indicator.  Five  c.c.  of 
acid  mixture  (34  c.c.  of  sulphuric  and  nitric  acid,  D  1*2,  up  to 
one  litre)  are  added,  and  the  whole  heated  to  boiling.  Fifty  c.c.  of 
molybdate  solution  are  added,  and,  after  remaining  overnight,  the 
precipitate  is  collected  at  the  pump  on  a  Neubauer  crucible,  washed 
with  1 ",,  nitric  acid,  then  with  alcohol,  and  finally  with  highly  volatile 
light  petroleum,  D  0'7.  After  drying  at  40°,  it  is  weighed  ;  multi- 
plication by  003496  gives  the  amount  of  phosphoric  anhydride. 

When  dealing  with  citrate-soluble  acid,  20  c.c.  of  the  solution 
(  =  0'2  gram  sample)  are  mixed  with  thirty  c.c.  of  the  above  acid, 
heated  to  boiling,  and  precipitated  with  fifty  c.c.  of  molybdate  solution. 

The  molybdate  solution  should  be  prepared  as  follows:  four  litres 
of  nitric  acid  and  1600  grams  of  ammonium  nitrate  are  placed  in  a 
ten-litre  flask,  and  tho  temperature  is  raised  to  20°.  Six  hundred 
grams  of  ammonium  molybdate  are  dissolved  in  2800  c.c.  of  hot 
water,  cooled  to  3d  ,  and  thon  poured  into  the  acid  liquid  with 
constant  shaking.  \V hen  clear,  the  reagent  is  filtered  and  ready  for 
use.  L.  de  K. 

Estimation    of    Mineral  v Constituents    in   Vegetable   Sub- 
stances.     L.    Yr.wi.AKT  (Bull.   Assoc.   Chim.  sua:  dist.,   1908,   26, 
448 — 455). — Phosphoric   acid   is  generally  estimated   by  burning  the 
mce  in   the   presence  of  calcium   oxide,   but  even   this  does   not 
prevent   a  loss  of  the  acid,  particularly  in  the  case  of  wheat.     I'  is, 

therefore,    advisable    to    destroy    the    organic    matters    by   heating  the 

nil   tance    IB    a    Kjeldahl   lUsk    with    sulphuric    acid  ami  a  globule    of 

mercury,  ad. ling  afterwards  sumo  nitric  acid  to  complete  ll xid.ilion  , 

the    pho  phoric    acid    is    then    estimated   by   the  molybdate    proi 

nun    may    bo    estimated    as    usual,  alter   destroying  the   organic 

mattei    with  sulphuric  and  nitric  acids,  but  equally  accurate  result! 
are  obtained  by  moi  tening   the  substance  with  sulphuric  acid  and 

-  iiion.     Chlorine  will  be  retained  i iplutely  in  the  ash 

it  tfa tanoei    mixed  previously  with  calcium  oxide  (5  : 2),  Sulphur 
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and  sulphates  may  be  estimated  without  loss  by  boiling  the  substance 
with  nitric  acid,  expelling  the  excess  of  the  latter,  neutralising  with 
sodium  carbonate,  and,  finally,  heating  the  dry  mass.  Manganese 
is  estimated  in  the  ash  by  the  lead  peroxide  method.  Nitrates  are 
best  estimated  as  nitric  oxide  in  the  Schloessing  apparatus.  The 
author  removes  interfering  matters  by  adding  to  the  hot  aqueous 
extract  treble  the  volume  of  alcohol.  After  a  few  days,  the  solution 
is  filtered,  and  the  filtrate  concentrated  to  a  few  c.c.  L.  de  K. 

Estimation  of  Silver.  Franz  Mawrow  and  G.  Mollow  (Zeitsch. 
anorg.  Chem.,  1909,61,  96 — 99). — On  the  addition  of  hypophosphorous 
acid  to  a  boiling  solution  of  silver  nitrate,  heating  being  continued 
until  the  liquid  is  clear,  a  black  precipitate  of  silver  separates, 
immediately  becoming  grey  ;  this  is  collected,  washed  with  96%  alcohol 
until  free  from  acid  (water  causes  it  to  pass  through  the  paper),  dried, 
and  weighed  as  silver.  The  operation  is  complete  in  ten  to  fifteen 
minutes,  and  gives  accurate  results.  The  presence  of  organic  acids  is 
without  influence. 

Lead  is  precipitated  by  hypophosphorous  acid  as  lead  hypophos- 
Iphite.  C.  H.  D. 

Estimation  of  the  Hardness  of  Water.  Klut  (Chem.  Zentr., 
1908,  ii,  1953;  from  E,  Priif.- Anst.  Wasserversorg.  Abwasserbeseit., 
1908,  10,  75 — 85). — From  a  comparison  of  methods  for  estimating 
i  the  hardness  of  water,  it  is  found  that  gravimetric  methods  alone 
(are  trustworthy,  although  for  rapidly  ascertaining  the  total  hardness 
of  a  hard  water  containing  much  magnesium,  Clark's  soap  method 
gives  good  results.  The  Wartha-Peeifer-Lunge  gravimetric  method 
is  not  so  simple,  or  so  accurate  as  the  soap  method.  Carbonate 
i hardness  is  best  determined  by  Lunge's  method  of  titration,  using 
iV/ 1 0  acid  and  methyl-orange  as  indicator.  The  adoption  of  the 
terms  carbonate  hardness  instead  of  "temporary  hardness,"  and 
mineral  acid  hardness  for  "  permanent  hardness,"  is  advocated. 

J.  V.  E. 

Precipitation  of  Magnesium  as  Ammonium  Magnesium 
phosphate.  Ercole  Raffa  (Gazzetta,  1908,  38,  ii,  556—566).— 
The  author  has  made  a  number  of  experiments  to  determine  the 
conditions  influencing  the  precipitation  of  magnesium  as  ammonium 
magnesium  phosphate. 

The  amount  of  precipitate  obtained  increases  with  the  proportion 
'!of  ammonia  present,  but  never  reaches  the  theoretical  quantity  if 
lithe  precipitation  is  carried  out  in  the  cold  (compare  Neubauer,  Abstr., 
'1896,  ii,  674).  The  presence  of  much  ammonia  or  of  ammonium 
>  chloride  is  useless  to  prevent  precipitation  of  magnesium  hydroxide. 
(The  only  effect  of  excess  of  ammonia  is  to  diminish  the  solubility 
[of  the  ammonium  magnesium  phosphate,  an  advantage  which  is 
(often  counteracted  or  greatly  diminished  by  the  possible  formation  of 
■more  complex  phosphates,  such  as  Mg(NH4)4(P04)2. 

For  the  gravimetric  estimation  of  magnesium,  the  following 
[procedure  is  recommended.    The  precipitant  consists  of  an  Nj'2  solution 
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of  ammonium  disodium  phosphate,  obtained  by  mixing  equivalent 
quantities  of  ammonia  and  of  the  phosphate  ;  the  magnesium  solution 
should  contain  0'3 — 0"5oi  of  magnesium.  To  20 — 25  c.c.  of  the 
reagent,  10  c.c.  of  the  magnesium  solution  are  rapidly  added,  the 
mixture  being  shaken.  After  depositing,  the  precipitate  is  filtered 
off  on  to  a  tared  filter  or  Gooch  crucible,  washed  with  2 '5%  ammonia 
solution  until  all  the  chlorine  is  removed,  and  converted  into  pyro- 
phosphate in  the  ordinary  way. 

The  volumetric  estimation  of  magnesium  requires  :  (1)  a  standard 
solution  of  uranyl  acetate,  1  c.c.  =  0'005  gram  Pj^s =  0'0067  gram 
P04  ;  (2)  a  A/2  ammonium  disodium  phosphate  solution  {vide  supra), 
titrated  at  the  time  of  using  with  the  uranyl  acetate  solution.  The 
magnesium  solution  should  contain  0'3 — 0'5%  of  magnesium,  and 
should  be  perfectly  neutral.  Into  a  cylinder  having  a  ground-in 
stopper,  and  without  constriction,  are  placed  -10  c.c.  of  the  ammonium 
disodium  phosphate  solution  and  10  c.c.  of  the  magnesium  solution; 
the  mixture  is  well  shaken,  allowed  to  settle,  and  filtered  through 
a  dry  filter.  An  aliquot  part  of  the  filtrate  is  mixed  with  1 — 2  c.c. 
of  acetic  acid,  and  the  residual  phosphate  estimated  by  titration  with 
the  uranyl  acetate  solution.  T.  H.  P. 

Estimation  of  Zinc  with  Ferrocyanide.  Ekwin  Rupp  (Chem. 
Zeit.,  1909,  23,  3 — 4). — A  solution  is  prepared  containing  4 — 5% 
of  potassium  ferrocyanide.  Ten  c.c.  of  this  are  diluted  to  50  c.c, 
6  grams  of  potassium  sodium  tartrate  are  added,  and  then  an  excess 
of  Ay  10  iodine.  After  one  hour,  the  liquid  is  titrated  as  usual  with 
A/10  sodium  thiosulphate.  Oue  c.c.  of  A/10  iodine  =  00212  gram  of 
ferrocyanogen. 

When  titrating  zinc,  a  suitable  volume  of  the  neutralised  solution 
is  added  to  a  judicious  excess  of  the  ferrocyanide  solution  diluted 
to  50 — 100  c.c,  and  containing  5  grams  of  sodium  potassium  tartrate. 
After  twenty  to  thirty  minutes,  the  excess  of  ferrocyanogen  is  titrated 
as  directed.  The  iodine  is  without  action  on  the  precipitate.formed.  It 
must  be  remembered,  however,  that  this  precipitate  is  not  zinc 
ferrocyanide,  for  this,  in  contact  with  excess  of  potassium  ferro- 
cyanide, rapidly  forms  a  double  compound,  2KaZng(Fe0ye)a. 

1;.     1)1'.     K. 

The  Use  of  the  Rotating  Anode  in  Electrolytic  Separations. 
Mwiv  E.  UoLHKB  (J.  Amer.  Chvn.  Soc,  1908,  30,  1805—1874).  Tha 
advantage  of  rotation  over  stationary  electrodes  even  with  low 
currents  is  demonstrated.  On  examining  the  tables  given,  tin' 
following  points  are  noticed.  Separation  of  cadmium  from  aluminium 
and  magnesium  is  always  possible.  The  best  conditions  for  tha 
eparation  of  cadmium  from  chromium  are  the  use  of  a  high  current 
with  phosphoric  acid  as  electrolyte;  the  separation  also  BUOOOed 
with  a  !<>w  current:  in  presence  of  sulphuric  acid.  Separation  ol 
cadmium  from  iron    is    possible  with    a    high    current,    but    not   with   a 

low  one.     Separations  of  oadmium  from  cobalt,  ami  zinc  air  po 
with   a   low,   but   not,  with  a  high,  current.     Separation  of  cadmium 
from  nickel  guoosada  beat  with  a  high  ourrent.    Separation  of  oadmium 
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rom  manganese  succeeds  best  with  a  high  current,  but  satisfactory 
esults  are  also  obtained  with  a  low  current,  using  formic  acid  as 
lectrolyte.  L.  de  K. 

Assay  of  Lead  Sulphides.  Felix  Jacobsohn  (C'hem.  Zentr., 
908,  ii,  1291  ;  from  Gummi  Zeit.,  1908,  22,  1200).— Commercial  lead 
alphide    often   contains    sulphate,   and   therefore    it    is    necessary  to 

timate  the  true  sulphide,  which  is  readily  done  by  heating  with 
iming  hydrochloric  acid  and  collecting  the  hydrogen  sulphide  evolved 

1  an  ammoniacal  solution  of  silver  nitrate.  Any  free  sulphur  may 
e  extracted  by  boiling  with  a  suitable  solvent.  L.  de  K. 

Detection  of  Mercury  in  Organs  by  means  of  the  Microscope. 
.  Lombardo  (C/iem.  Zentr.,  1908,  ii,  1788  ;  from  Arch.  Farm,  sperim., 
908,  7,  400). — The  following  methods,  in  which  the  mercury  is  reduced 
i)  the  metallic  state  by  means  of  stannous  chloride,  are  stated 
)  be  capable  of  detecting  the  presence  of  one  part  of  mercury  in 
,000,000. 

Five  c.c.  of  the  filtered  liquid  (urine,  stomach  contents,  etc.)  are 
ixed  with  5  c.c.  of  stannous  chloride  solution  (prepared  by  dissolving 

2  grams  of  stannous  chloride  in  a  mixture  of  25  c.c.  of  hydrochloric 
:id  and  75  c.c.  of  water)  and  submitted  to  centrifugal  action  for  a  few 
inutes.  The  precipitate  is  then  examined  under  the  microscope, 
he  presence  of  a  small  quantity  of  albumin  aids  the  reaction,  and 
ractically  every  mercury  salt,  with  the  exception  of  the  sulphide, 
ay  be  detected  by  the  test. 

The  second  method  described  consists  in  placing  parts  of  the  organs 

i  either  70%  alcohol  or   10%  formaldehyde  solution  for  about  two 

lys,    then  washing  them  with   water,  and  immersing   them   in   the 

annous  chloride  solution  ;  the  pieces  are  next  washed  successively  in 

ater,  alcohol,  and  xylene,  and  embedded  in  paraffin.     Sections   are 

||it,  and,  after  the  removal  of  the  paraffin,  are  examined  microscopi- 

lUly  ;  the  mercury  is  seen  as   small  globules.      The  tests  will  not 

fcect  the  presence  of  mercury  in  decomposed  organs,  probably  owing 

J»  the  mercury  having  been  converted  into  the  sulphide.      W.  P.  S. 

I  Volumetric  Estimation  of  Mercuric  Salts.  H.  Morawitz 
Keitsch.  anorg.  Chem.,  1908,  60,  456 — 458). — The  author  titrates 
'mercuric  chloride  by  means  of  "  pure"  N/10  potassium  cyanide,  which 

p,8  been  freed  from  any  carbonate  by  addition  of  barium  chloride. 

Is    indicator    and    catalyst,    a    saturated    solution   of  ;>nitrophenol 

I  iV/50  hydrochloric  acid  is  employed,  of  which  10  drops  are 
IRded.  When  checking  this  solution,  100  drops  are  used  and  the 
jksult  divided  by  10.  The  number  of  c.c.  of  cyanide  used  are  then 
leducted  from  those  used  in  the  mercury  titration.  In  these 
lircumstances,  mercuric  chloride  behaves  like  a  dibasic  acid. 
1|  Probably  other  mercuric  salts  may  be  converted  into  chloride  by 
J  eans  of  an  alkali  chloride.  L.  de  K. 

i  Estimation  of  Ceria  and  other  Rare  Earths  in  Rocks.     Max 
ittrich   (Bur.,    1908,    41,  4373 — 4375.      Compare  Meyer,  D.R.-P. 
12523,  and  Hauser,  Abstr.,  1908,  ii,  987). — The    presence  of  iron 
VOL.  XCVI.  ii.  13 
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salts  affects  the  precipitation  of  cerium  as  cerous  oxalate.  The  best 
precipitating  agent  is  ammonium  oxalate,  and  when  iron  salts  are 
present  it  is  necessary  to  use  a  very  large  excess  of  the  precipitating 
reagent.  For  example,  with  0'2  gram  of  cerous  sulphate  and  15  c.c. 
of  a  concentrated  solution  of  ferric  salt,  200  c.c.  of  saturated  ammonium 
oxalate  are  necessary.  The  precipitate  is  perfectly  white  and  free 
from  iron  compounds,  and  should  be  washed  with  dilute  ammonium 
oxalate  solution.  J.  J.  S. 

Colloidal  Reaction  for  some  Metallic  Salts.  Edmund  Stiasny 
(Chem.  Zenlr.,  1908,  ii,  1296;  from  .Collegium,  1908,  348).— A 
solution  of  an  aluminium  salt,  even  if  containing  but  001  mg.  per  c.c,  I 
gives  a  flocculent  precipitate  when  5  c.c.  are  boiled  with  5  c.c.  of 
tannin  solution  (1  :  1000)  and  10  c.c.  of  T-sodium  sulphate.  Sodium 
acetate  may  also  be  used,  and  acts  in  the  cold. 

Similar  precipitates  are  obtained  with  the  salts  of  calcium,  barium, 
strontium,  magnesium,  zinc,  lead,  chromium,  and  iron,  but  not  so 
distinctly  as  in  the  case  of  aluminium  ;  manganese,  however,  gives  a 
good  reaction  when  sodium  acetate  is  used.  L.  de  K. 

Estimation  of  Manganese  in  Pig  Iron  by  the  Persulphate 
Method.  H.  Kunze  {Stahl  u.  Eisen,  1908,  28,  1715— 1716).— Two 
grams  of  pig  iron  or  one  gram  of  spiegel  are  dissolved  in  a  500  c.c. 
graduated  flask  with  30  c.c.  of  nitric  acid,  D  1'2.  The  flask  is  filled 
up,  the  graphite  allowed  to  settle,  and  25  c.c.  of  the  liquid  taken.  To 
this  are  added  10  c.c.  of  the  same  nitric  acid,  and  5  c.c.  iV/10  silver 
nitrate  (for  pig  iron),  or  15 — 20  c.c.  for  spiegel.  The  solution  is  oxidised 
with  persulphate  to  convert  the  manganese  into  permanganate,  and 
titrated  in  the  usual  way  (compare  Kubricius,  Abstr.,  1905,  ii,  766). 

C.  H.  D. 

Influence  of  Copper  on  the  Titration  of  Iron  by  the 
Zimmermann-Reinhardt  Method.  K.  Schuoder  (Zeitsch.  vfentl. 
Chem.,  1908,  14,  477 — 492). — A  series  of  experiments  to  study  the 
iullueDce  of  copper  on  the  accuracy  of  the  estimation  of  iron  by 
/^iminermann-Reinhardt's  volumetric  process  (reduction  with  stannous 
chloride,  addition  of  mercuric  chloride,  and  titration  with  perman- 
ganate). 

The  presence  of  copper  either  slightly  increases  or  decreases  the 
amount  of  iron  found  ;  somotiines  there  is  a  compromise.  The  final 
conclusion  arrived  at  is  as  follows  :  quantities  of  copper  not  exceeding 
0P01%  may  be  neglected  in  ordinary  analyses  of  iron  ores  it  the. 
operations  are  conducted  with  due  speed.  But  with  inoio  copper 
|'ii  flit,  and  in  reference  analyses,  the  copper  should  be  first  removed, 
1 1 -ii  wire  should  not  l>o  used  as  :i  means  of  standardising  pet 
manganate  if  it  is  not  free  from  copper,  and  the  stannous  chloride 
should  be  tested  for  that  metal.  L.  DB  K 

Molybdates  of  Nickel  and  Cobalt.  Hermann  Grosmmann  (Bull. 
A...-.  Mm.,  1909,  [iw],  6,  5).— Areply  to  Pozzi- Escol  (Abstr.,  1908,  ii, 
1042),  | '"I n ting  out  that  the  latter  has  oonfu  ed    W.    Marckwald  with 

larokwald,    ami    that    it    was   to    the   second  of    these   inv.    tig 
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the  author  attributed  correctly  the  process  for  the  detection  of  nickel 
in  presence  of  cobalt,  referred  to  in  his  previous  paper  (Abstr.,  1908, 
ii,  230).  '    T.  A.  H. 

Volumetric  Estimation  of  Chromium  with  Potassium 
Ferricyanide.  Hermann  Bollenbach  and  E.  Luchmann  {Zeitsch. 
morg.  C/tem.,  1908,  60,  446 — 455). — -The  chromic  solution,  which 
must  be  free  from  metals  precipitable  by  hydrogen  sulphide,  also  from 
3obalt,  nickel,  manganese  and  ferrous  salts  and  other  reducing 
Inorganic  or  organic  substances,  is  poured  into  a  freshly  prepared 
solution  of  4  to  12  grams  of  pure  potassium  ferricyanide  to  which  50  c.c. 
)f  2y-sodium  hydroxide  have  been  added.  After  thorough  stirring, 
iqueous  barium  hydroxide  is  added  until  all  the  chromate  formed  has 
irecipitated,  and  the  precipitate  is  collected  on  a  double  filter  and  well 
washed.  The  filtrate  is  acidified  with  dilute  hydrochloric  acid,  and 
.itrated  with  permanganate  solution  which  has  been  standardised,  say, 
vith  pure  potassium  ferrocyanide.  If  the  permanganate  contains 
ixactly  3'546  grams  per  litre,  1  c.c.  will  represent  0  001947  gram  of 
hromium.  Chromates  must  be  reduced  by  means  of  sulphurous  acid, 
he  excess  of  which  is  then  removed  by  boiling.  L.  de  K. 

Reaction  of  Uranium  and  Cadmium  Salts.  P.  Lemaiee 
Ann.  Chim.  anal.  1909,  14,  6 — 7). — The  reagent  consists  of  a  5% 
olution  of  thiosinamine,  to  100  c.c.  of  which  are  added  when  required 
i  c.c.  of  sodium  hydroxide.  To  3 — 4  c.c.  of  the  alkaline  reagent  are 
dded  2 — 3  drops  of  the  solution  to  be  tested,  and  the  mixture  is 
ieated  to  boiling.  Cadmium  and  uranium  are  the  only  metals  which 
ield  a  yellow  precipitate.  L.  de  K. 

Estimation  of  Antimony  and  Tin.  Edward  Cahen  and 
Iilbert  T.  Morgan  (Analyst,  1909,  34,  3 — 9). — The  results  are 
iven  of  a  detailed  examination  of  several  methods  which  have  been 
roposed  for  the  estimation  of  these  two  metals.  Vortmann  and 
Ietzl's  process  (Abstr.,  1905,  ii,  655)  was  found  to  be  trustworthy 
jr  the  separation  of  antimony  from  tin,  and  for  the  estimation  of  the 
ormer  metal  if  certain  precautions,  such  as  the  absence  of  nitric  acid 
r  other  oxidising  agent,  etc.,  are  observed.  The  method  does  not, 
owever,  admit  of  the  estimation  of  tin  by  any  simple  process.  It  is 
scommended  that  the  antimony  trisulphide  obtained  should  be  heated 
p  a  temperature  of  150 — 180°  in  an  atmosphere  of  carbon  dioxide 
efore  being  weighed.  The  method  described  by  Czerwek  (Abstr., 
906,  ii,  708)  gave  good  results  in  the  case  of  tin,  but  was  quite 
intrustworthy  for  the  estimation  of  antimony.  The  best  method  was 
jund  to  be  that  of  Henz  (Abstr.,  1904,  ii,  150).  W.  P.  S. 

Estimation  of  Tin  in  Tin-Plate.  Karl  Meyer  (Zeitsch.  angew. 
hem.,  1909,  22,  68— 69).— Twenty  to  fifty  grams  of  the  cleansed 
material  are  cut  up  into  small  pieces  and  placed  in  a  spacious  basin, 
ifficient  water  is  added  to  cover  the  metal,  and  this  is  then  heated 
j  80°,  when  1  to  2'5  grams  of  sodium  peroxide  are  added.  When  the 
jfervescence  ceases  a  little,  another  gram  of  the  peroxide  is  added, 

13—2 
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and,  when  the  evolution  of  gas  ceases  altogether,  the  flame  is  removed 
and  the  undissolved  iron  is  examined  for  any  tin.  Should  there  still 
be  some  left,  more  peroxide  is  added,  and  the  whole  heated  to  boiling. 
Finally,  the  iron  is  washed  with  boiling  water,  then  with  alcohol, 
dried,  and  weighed. 

Any  lead  present  is  also  dissolved  in  the  alkaline  liquid.  If  desired, 
the  true  amount  of  tin  may  be  estimated  in  the  solution.     L.  de  K. 

Organic  Analysis  with  Sodium  Peroxide.  M.  Emanuel  Pozzi- 
Escot  (Ann.  Chim.  anal.,  1909,  14,  5 — 6). — A  slight  modification  of 
Von  Koneck's  process.  The  nickel  crucible  is  fitted  with  a  lid  which 
can  be  tightly  closed  by  means  of  a  bayonet  joint,  and  is  fitted  with  a 
tube  3  mm.  in  diameter  and  7 — 8  cm.  in  height.  0-2  Gram  of  the 
substance  is  carefully  mixed  with  4 — 5  grams  of  sodium  peroxide  and 
introduced  into  the  crucible.  After  fixing  on  tbe  lid,  a  slight  beat  is 
applied  with  a  small  flame,  when  very  soon  the  action  sets  in,  causing 
the  crucible  to  become  white  hot.  After  cooling  for  ten  minutes,  the 
lid  is  removed,  and  the  crucible  is  placed  in  a  vessel  filled  with  water. 
The  process  gives  satisfactory  results  for  the  estimation  of  the 
halogens  ;  nitrogen  is  converted  into  nitrate,  sulphur  into  sulphate,  and 
phosphorus  and  arsenic  are  also  retained  as  phosphate  and  arsenate. 
The  author,  however,  cannot  recommend  the  process  for  the  estimation 
of  the  carbon.  L.  de  EL 

A  New  Colour  Reaction  of  Petroleum.  Charles  Arracon 
(Chem.  Zeit.,  1908,  33,  20— 21).— Equal  volumes  of  petroleum  and 
nitric  acid,  D  1"4,  free  from  nitrous  acid,  are  well  shaken  for  half  a 
minute.  Pure  American  petroleum  turns  a  fine  violet,  whilst  the 
acid  layer  turns  yellow.  Austrian,  Gallician,  and  Russian  petroleum 
turns  intensely  yellow,  the  acid  becoming  brown.  In  the  case  el' 
mixtures,  the  whole  first  turns  a  pale  violet,  and  then  suddenly 
changes  to  yellow.  In  this  manner,  10%  of  Austrian  oil  may  be 
detected  in  American  petroleum.  L.  de  K. 

Some  Reactions  and  Properties  of  Essential  Oils.  Lot  is 
l)i  paeo  ami  A  i.i-'.  .Miinnu.k  (Arch.  set.  phys.  mil.,  1908,26,609-  639), 
— This  research  was  undertaken  in  order  to  discover  a  simple  method 
of  detecting  absintho  and  similar  liqueurs  containing  thujone.  A 
modified  form  of  Legal's  reagent  is  suggested  for  this  purpose. 

Preliminary  experiments  on  the  determination  («)  of  the  quantii 
of  water  nece    ary  to  jut-  produce  turbidity  in  alcoholic  solution,  n 
various  i   sential  oil-.  (6)  of   the  quantities  required   to  just  en 
"  complete  precipitation  "  of  oils  from  Buch  solutions,  ami  (c)  observa* 
t  ions  1. 1 1  the  opacities  of  such  "completely  precipitated  "  prepai  uti 

bowed   I  I  methods    could    not    he    employed    satisfactorily   lor 

<li  tioguishing  between   liqueurs  containing  thujone  and  those  li"' 
from  tbi    con  tituent,  but   containing  other  oils.     Similarly,  tho  iodo» 

metric  method  devised  by  8t \i  Ferrii  re  an.l  Cuniasso  (  \\<  tr.,  1 90S( 

147,  836,  387)  for  the  esti tion  of  essential  oils  In  absinthi 

found  io  give  diffi  rent  results  even  with  i  ho  same  distillate  undi 
.imo  conditions,  ami  is  therefore  untrustworthy. 
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Cuniasse's  observation  (Abstr.,  1907,  ii,  413)  that  Legal's  reagent 
gives  a  deep  red  coloration  with  oils  containing  thujone,  such  as  those 
of  wormwood  and  tansy,  was  confirmed.  Of  the  other  essential  oils 
and  their  constituents  tried,  citral  is  the  only  one  likely  to  occur  in 
liqueurs  which  gives  a  red  colour  likely  to  be  mistaken  for  that  given 
by  thujone,  although  somewhat  similar  colours  are  also  given  by  oils  of 
vervain,  caraway,  and  rue.  Red  colorations  are  also  given  by  rum, 
brandy,  and  other  spirits,  due  to  the  aldehydes  they  contain.  The 
application  of  the  test  has  therefore  been  modified.  To  100  c.c.  of  the 
liqueur,  1  c.c.  of  aniline  and  1  c.c.  of  syrupy  phosphoric  acid  are  added, 
and  the  mixture  heated  during'  one  hour  in  a  reflux  apparatus. 
The  mixture  is  then  distilled,  and  90  c  c.  collected.  To  10  c  c.  of  this 
distillate,  2  c.c.  of  zinc  sulphate  solution  (10%),  0-5  c.c.  of  sodium 
nitroprusside  solution  (10%),  and,  after  cooling,  4  c.c.  of  sodium 
hydroxide  solution  (5%)  are  added.  The  cooled  liquid  is  acidified  with 
2 — 3  c.c.  of  acetic  acid,  when,  if  thujone  is  present,  a  gooseberry-red 
precipitate  is  formed.  Citral  gives  an  orange-red  precipitate  under 
similar  conditions,  but  this  constituent,  if  originally  present,  would  be 
eliminated  by  the  preliminary  treatment  of  the  liqueur.  The  pre- 
cipitate formed  is  much  more  stable  than  the  red  colour  given  by 
Legal's  reagent.  If  very  small  quantities  of  thujone  are  present,  a 
preliminary  concentration  of  the  oils  in  the  liqueur  is  effected  by 
precipitating  them  with  water  and  extracting  with  light  petroleum, 
which  is  then  removed  by  careful  distillation,  the  residue  being 
dissolved  in  60°  alcohol.  T.  A.  H. 

Relation  between  the  Cryoscopic  Points  of  Wines  and  their 
Alcoholic  Strength.  W.  Mestrezat  (Ann.  Chim.  anal.,  1909,  14, 
11 — 14). — The  author  has  found  that  the  alcholic  degree  of  wines 
may  be  determined  with  sufficient  accuracy  by  dividing  the  cryoscopic 
points  by  0'44. 

The  apparatus  resembles  a  Winkler  cryoscope  (for  milk  testing). 
It  is  composed  of  a  Violette-tube,  in  which  moves,  by  way  of  a  stirrer, 
a  platinum  wire  having  a  spiral  at  its  lower  end  ;  a  thermometer, 
divided  to  1/50°,  occupies  the  axis  of  the  tube.  Twenty-five  c.c.  of 
the  wine  are  placed  in  the  apparatus,  which  is  then  cooled  in  a 
mixture  of  ice  and  salt  to  -  6°  or  -  7°.  The  thermometer  gradually 
lowers,  but  then  suddenly  rises  up  to  a  fixed  point,  which  is  the 
cryoscopic  point.  L.  de  K. 

Estimation  of  the  Total  Acidity  of  Wines.  Ottobino 
Caeletti  (Boll.  chim.  farm.,  1908,  47,  787— 788).— When  the  acidity 
of  a  red  wine  is  estimated  by  titration  with  sodium  hydroxide  solution 
in  presence  of  phenolphthalein,  the  change  of  colour  of  the  liquid  can 
be  easily  seen  if  only  the  light  traversing  the  solution,  and  not 
the  reflected  light  as  well,  be  observed.  For  this  purpose  the  author 
uses  a  box  blackened  inside  and  having  a  circular  hole  in  the  top  just 
large  enough  to  admit  the  beaker  used  in  the  titration,  and  another 
slightly  smaller  hole  in  the  bottom ;  the  height  of  the  box  should  be 
rather  less  than  that  of  the  beaker.  A  white  porcelain  plate, 
rotatable  about  a  horizontal  axis,  is  so  arranged  that  the  maximum  of 
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light  is  reflected  into  the  beaker.  For  the  titration  with  i\r/10  sodium 
hydroxide  solution,  10  c.c.  of  wine  diluted  with  a  few  c.c.  of  water 
are  taken,  together  with  five  drops  of  a  1%  alcoholic  solution  of 
phenolphthalein.  T.  H.  P. 

Some  of  the  Fatty  Acids  occurring  in  Butter  Pat.  R.  K. 
Dons  (Zeitsch.  Nahr.  Genussm.,  1908,  16,  705 — 725). — In  a  previous 
paper  (Abstr.,  1908,  ii,  238),  the  author  has  given  a  method  for  the 
estimation  of  eaprylic  [octoic]  acid  in  butter  fat,  and,  as  this  method 
depends  on  the  different  solubility  of  the  lower  fatty  acids  in  hot 
water,  he  now  gives  the  results  of  an  investigation  on  the  solubility  and 
volatility  of  these  acids.  Capric  acid  [decoic  acid],  although  by  itself 
slightly  soluble  in  cold  water,  is  not  extracted  by  hot  water  from 
mixtures  containing  higher  fatty  acids ;  octoic  acid  dissolves  to 
a  slight  extent,  and,  when  a  mixture  of  fatty  acids  is  shaken  with 
several  successive  quantities  of  hot  water,  small  amounts  of  this  acid 
are  found  in  each  of  the  extracts.  Hexoic  acid  is  completely  extracted 
from  mixtures  with  higher  fatty  acids  on  repeated  treatment  with  hot 
water,  and  butyric  acid  is  obtained  in  solution  by  shaking  the  fatty 
acid  mixture  once  with  water.  The  total  quantity  of  octoic  acid  in  a 
mixture  of  butter  fatty  acids  may  be  estimated  by  the  method 
described  previously  if  about  1250  c.c.  of  distillate  are  collected  and 
allowance  made  for  the  small  quantity  of  the  acid  extracted  from  the 
fatty  acids  by  the  hot  water.  A  method  for  the  estimation  of  decoic, 
lain  ic,  and  myristic  acids  is  also  suggested  ;  it  is  based  on  the  different 
rates  at  which  these  acids  distil  in  a  current  of  steam.  W.  P.  S. 

Colour  Reaction  of  Oleic  Acid.  Quick  Method  of  Identify- 
ing Vegetable  Fibre.  A.  Manea.  (Chem.  Zentr.,  1908,  ii,  1702; 
from  Bui.  Soc.  Stiente  Bueuresti,  1908,  17,  256— 257).— Cellulose,  as, 
indeed,  all  vegetable  fibres,  when  mixed  with  strong  sulphuric  acid  and 
oleic  acid  or  its  esters,  gives  a  red  coloration  when  water  is  added  to 
the  solution  so  as  to  cause  it  to  bocome  warm.  Stearic,  palmitic, 
margaric,  butyric,  and  wobutyric  acids  do  not  behave  in  this  mauner, 
neither  do  animal  fibres  when  in  presence  of  concentrated  sulphuric 
acid  and  oleic  acid  give  this  coloration.  It  is  thus  possible  to  uso  this 
reaction  for  discriminating  between  animal  and  vegetable  fibres,  and 
also  tor  identifying  oleic  acid.  Various  fractions  of  crude  petroleum, 
■ii< >ii  especially  thai  boiling  al  250  ,  give  b  similar  colour  reaction 
when  care  is  taken  that  tho  addition  of  water  to  the  strong  sulphuric 
add  does  not  greatly  incroase  tho  temperature.  J.  V.  E. 

Nature  of  the  Chromophore  Group  in  the  Resorcinol  Test 
for  Tartaric  Acid.  QlOBOEs  Dkkiuem  (Bull.  Sue.  chim.,  1909,  [iv],5, 
19 — 24).— Results  of  the  application  of  tho  resorcinol  test  (Abstr., 
1896,  ii.  80)  to  a  large  Dumber  of    ubstances  show  that  the  character 

i  In    nil  in  reddish  violet  colour  is  only  given  by  tlioso  containing  the 

I  . 

complex    lln-C   ('•Oil.      This    group    may    be    present,    as    such,   as    in 

ethylene  glycol)  or  >t  may  '»•  partly,  or  wholly,  estoritied,  as  in 
ji  i  hlorohirtie  acid  or  diboiizoyllartaiic  acid.      In  order  that  tho  group 
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should  behave  as  a  chromophore,  the  spare  affinities  of  the  carbon 
atoms,  as  shown  above,  must  be  united  to  (1)  hydrogen  atoms  (ethylene 
glycol  and  its  derivatives),  or  (2)  carbon,  itself  united  to  hydrogen 
(homologues  of  ethylene  glycol),  or  (3)  a  carbinol  grouping.  The 
colour  produced  is  most  intense  when  the  chromophore  is  in  the  near 
neighbourhood  of  a  carboxyl  group,  as  in  tartaric,  tartronic,  and 
trihydroxyglutaric  acids.  These  rules  are  also  applicable  when 
resorcinol  is  replaced  by  other  polyhydric  phenols,  such  as  phloro- 
glucinol. 

Applied  in  the  following  manner,  the  test  may  be  used  to  distinguish 
glyceric,  tartaric,  and  tartronic  acids.  Two  c.c.  of  a  mixture  of  10  c.c. 
each  of  sulphuric  acid  (D  1  -84)  and  acetic  acid,  with  1  c.c.  of  a  2% 
solution  of  resorcinol,  are  heated  to  boiling  and  O'l  c.c.  of  a  solution  of 
the  acid  (0  005%  in  water)  added.  With  glyceric  acid,  the  liquid 
acquires  immediately  a  pink  tint,  passing  rapidly  into  gooseberry-red. 
Tartaric  acid  gives  a  pomegranate-red,  appearing  more  slowly,  and  with 
a  solution  one-tenth  the  above  strength  the  colour  is  wine-red.  With 
tartronic  acid  a  dead-leaf  colour  appears  slowly.  On  boiling  each  of 
these  liquids,  the  red  colours  of  the  first  two  become  intensified,  whilst 
the  colour  of  the  third  changes  to  wine-red. 

Substances  such  as  ethylidenelactic  acid  contain  the  chromophore, 
but  do  not  give  the  colour  reaction,  owing  to  their  decomposition  by 
the  sulphuric  acid  used.  T.  A.  H. 

Separation  of  Benzoic  and  Cinnamic  Acids.  K.  Scheringa 
(Pharm.  Weekblad.,  1908,  45,  1535— 1536).— A  reply  to  de  Jong 
(Abstr.,  1908,  ii,  993).  The  author  admits  that  benzoic  acid  is  formed 
if  the  excess  of  permanganate  added  is  not  removed  quickly. 

A  solution  of  benzoic  acid  in  ether  may  be  evaporated  and  the 
residue  dried  at  40°  on  a  water-bath  without  any  appreciable  loss  of 
acid.  L.  de  K. 

Microscopic  Analyses  of  Soluble,  Crystallisable  Substances. 
[Salicylic  Acid.  Caffeine.]  Annibale  Ferkaro  (Boll.  chim.  farm., 
1908,  47,  789 — 790). — In  order  to  decide  whether  a  sample  of  salicylic 
acid  is  pure,  the  author  evaporates  a  drop  of  its  ethereal  solution  on  a 
microscope  slide,  and  examines  the  crystalline  residue  under  the  micro- 
scope, similar  examination  being  made  of  ethereal  solutions  of  salicylic 
acid  mixed  with  similar  powders,  such  as  benzoic  acid.  By  such  means, 
the  approximate  proportions  of  the  components  in  a  mixture  can  be 
estimated. 

The  purple-red  colour  obtained  by  treating  caffeine  with  nitric  acid 
or  chlorine,  and  subsequently  with  ammonia,  is  sometimes  not  clearly 
shown  by  caffeine  extracted  from  coffee  by  means  of  chloroform  or 
ether,  but  the  caffeine  can  be  rendered  evident  by  evaporating  a  drop 
or  two  of  the  chloroform  or  ethereal  extract  and  examining  the  residue 
under  the  microscope ;  it  is,  however,  found  that  the  appearance  of  the 
prismatic  crystals  of  caffeine  varies  with  the  solvent  used  and  with 
the  concentration  of  the  solution  from  which  they  are  deposited. 

T.  H.  P. 
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Objections  to  the  Use  of  Potassium  Dichromate  as  a 
Preservative  of  Milk  Destined  for  Analysis.  A.  Monvoisin 
(Compl.  rend.,  1908,  147,  1403—1404). — In  addition  to  the  dis- 
advantages already  mentioned  by  Grelot  (Abstr.,  1907,  ii,  513),  there 
is  the  further  objection  that  milk  containing  potassium  dichromate 
always  produces  a  blue  coloration  with  /j-phenylenediamine  ;  hence  it 
is  impossible  to  decide  whether  the  milk  has  been  boiled  or  whether 
hydrogen  peroxide  has  been  added.  G.  B. 

Detection  and  Estimation  of  Formaldehyde  in  Milk. 
Herbert  S.  Shrewsbury  and  Arthur  W.  Knafp  (Analyst,  1909,  34, 
12  — -13). — To  5  c.c.  of  milk  contained  in  a  test-tube  are  added  10  c.c. 
of  concentrated  hydrochloric  acid  containing  01%  of  nitric  acid  ;  the 
mixture  is  shaken  vigorously,  and  kept  for  ten  minutes  in  a  water- 
bath  at  a  temperature  of  50°.  The  tube  and  its  contents  are  then 
cooled  rapidly  to  about  15°.  A  violet  coloration  denotes  the  presence 
of  formaldehyde,  and  its  intensity  indicates  the  amount,  which  may 
be  estimated  by  comparison  with  standard  mixtures  of  milk  and 
formaldehyde  treated  in  the  same  manner.  The  acid  reagent  should 
be  freshly  prepared.  "W.  P.  S. 

Estimation  of  Aldehydes  in  Oil  of  Lemon.  Alexander  H. 
Bennett  (Analyst,  1909,  34,  14 — 17). — The  method  proposed  is  a 
modification  of  that  described  originally  by  Walther  (Abstr.,  1900,  ii, 
173);  the  use  of  sodium  hydrogen  carbonate  is  discontinued,  owing 
to  the  objection  that  the  carbon  dioxide  evolved  carries  off  hydroxy* 
amine.  The  details  of  the  modified  process  aro  as  follows.  Twenty  c.c. 
of  the  oil  of  lemon  are  mixed  with  20  c.c.  of  iV/2-alcoholic  hydroxyl- 
amine  hydrochloride  solution,  and  to  the  mixture  are  added  about 
8  c.c.  of  A/1-alcoholic  potassium  hydroxide  solution  and  20  c.c.  of 
alcohol.  The  mixture  is  boiled  gently  under  a  reflux  apparatus  for 
thirty  minutes,  and  then  cooled.  The  condenser  is  washed,  and  the 
contents  of  (ho  flask  are  diluted  by  tho  addition  of  about  250  o.c.  of 
water,  the  solution  being  then  rendered  neutral  to  phenol  phthalein 
and  titrated  with  Ar/2-sulphuric  acid,  using  methyl-orange  as  indicator. 
The  number  of  c.c.  of  acid  required  is  subtracted  from  tho  number 
used  in  a  blank  experiment  in  which  no  oil  of  lemon  is  present,  and 
the  difference  multiplied  by  0-070  to  obtain  tho  weight  of  citral. 

W.  I'.  S. 


Estimation  of  Small  Quantities  of  Impurities  in  o-Toluidine 
and  o  Nitrotoluene.  Arnold  V.  Hollkman  (liec.  trav.  chxm.,  1908, 
27,408  162),  In  addition  to  an  account  of  work  published  pre- 
viously (Abstr.,  1905,  i,  272),  this  paper  contains  details  of  i  ho 
analysis  of  two  samples  of  commercially  "pun'"  o-toluidine,  which 

Were    found     t<.    contain     • » -  i  • "  ■. .    ami     ■I'l",,    rospoctivol)    of    impui 

The  method  already  described  (loo,  oil.)  can  be  applied  to  the  ana 

of  ii  nitrot.olneiiK  after  reduction  with  UT0D  and   hydrochloric  acid. 

\V.  0.  w. 


ANALYTICAL  CHEMISTRY.  193 

Estimation  of  Alkaloids.  Bitter  Principles  and  Glucosides 
with  the  Zeiss  Immersion  Refractometer.  Franz  Utz  (C/iem. 
Zeit.,  1909,  33,  47 — 49). — A  preliminary  paper.  Successful  attempts 
have  been  made  to  determine  the  quantity  of  some  alkaloids  from 
their  refraction  in  the  Zeiss  instrument.  The  following  have  as  yet 
been  tried.  Caffeine  in  aqueous  solution,  morphine  in  methyl  alcohol, 
also  the  hydrochloride  in  acid  and  aqueous  solutions,  quinine,  also 
the  hydrochloride,  in  methyl  alcohol,  and  brucine  in  methyl  alcohol 
solution.  L.  de  K. 

An  Error  in  the  Estimation  of  Caffeine  by  Juckenack  and 
Hilger's  Method.  K.  Lendrich  and  Rudolf  Murdfield  (Zeitsch. 
Xa'nr.  Genussm.,  1908,  16,  647 — 65S). — Experimental  evidence  is 
given  that  caffeine  cannot  be  extracted  completely  from  a  perfectly 
dry  residue,  such  as  is  obtained  in  the  method  described  by  Juckenack 
and  Hilger  (Abstr.,  1897,  ii,  611),  by  means  of  carbon  tetrachloride. 
The  extraction  of  the  alkaloid  is,  however,  complete  if  .the  residue  is 
moist.  It  is  therefore  recommended  that  the  aqueous  extract  of  the 
coffee  should  be  treated,  as  described  by  Juckenack  and  Hilger,  with 
aluminium  hydroxide  and  sodium  hydrogen  carbonate  and  filtered.  The 
portion  of  the  filtrate  taken  for  the  estimation  is  evaporated,  mixed 
with  powdered  aluminium  hydroxide  and  sand,  and,  while  still  in  a 
moist  condition,  extracted  in  a  Soxhlet  apparatus  for  about  ten  hours 
with  carbon  tetrachloride.  W.  P.  S. 

The  Caffeine-content  of  Raw  Coffee  and  a  Modification 
of  Juckenack  and  Hilger's  Method  for  Estimating  Caffeine. 
Rudolf  Hefelmann  (Zeitsch.  offentl.  Chem.,  1908,  14,  448—450). — 
From  0'864  to  1'669%  of  caffeine  was  found  in  specimens  of  com- 
mercial unroasted  coffee  beans ;  these  results  lie  very  close  to  the 
figures  (TOO  to  1*75%)  given  by  the  German  Food  Regulations  as  the 
limits  for  the  caffeine-content  of  unroasted  coffee.  It  is  also  pointed 
out  that  coffee  free  from  caffeine  is  now  on  the  market.  Juckenack 
and  Hilger's  method  for  the  estimation  of  caffeine  (Abstr.,  1897,  ii, 
611)  tends  to  give  too  low  results  unless  the  residue,  after  extraction 
with  carbon  tetrachloride,  is  moistened,  mixed  with  magnesium  oxide, 
re-dried,  and  subjected  to  a  further  extraction  with  this  solvent. 

W.  P.  S. 

The  Theobromine  content  of  Cocoa  and  a  New  Method  for 
the  Estimation  of  Theobromine.  Adolf  Kreutz  (Zeitsch.  Xo.hr. 
Genussm.,  1908,  16,  579 — 584). — A  portion  of  the  theobromine 
occurring  in  cocoa  is  extracted  together  with  the  fat  in  the  process 
described  by  the  author  (Abstr.,  1908,  ii,  641)  for  the  estimation  of 
the  latter  ;  cocoa  also  contains  a  quantity  of  theobromine  in  the  form 
of  a  glucoside,  and  this  portion  can  be  separated  only  after  treating 
the  cocoa  with  an  acid.  The  method  now  proposed  for  the  estimation 
of  the  total  theobromine  is  as  follows.  From  1-5  to  2  grams  of  the 
cocoa  are  treated  with  chloral  alcoholate  as  described  (loc.  cit.),  and 
the  residue  of  fat  obtained  is,  after  being  weighed,  dissolved  in  cold 
carbon   tetrachloride;    the    theobromine    present  in   the    fat    remains 
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insoluble,  and  is  separated  by  filtration.  The  solution  of  the  fat  in 
carbon  tetrachloride  is  evaporated,  and  the  residue  of  fat  weighed. 
The  difference  between  the  two  weighings  gives  the  amount  of 
theobromine.  The  residue  of  cocoa  obtained  in  this  part  of  the 
process  is  then  dried  and  boiled  with  50  c.c.  of  4%  sulphuric  acid  for 
forty-five  minutes  in  a  reflux  apparatus.  The  hot  solution  is  next 
neutralised  by  the  addition  of  moist  barium  carbonate,  and  evaporated 
to  dryness ;  the  residue  is  mixed  with  sand,  extracted  with  chloroform 
for  five  hours  in  a  Soxhlet  apparatus,  and  the  residue  of  theobromine 
obtained  on  evaporating  the  solvent  is  weighed.  From  the  results  of 
estimations  given,  it  is  seen  that  the  two  kinds  of  theobromine 
cannot  be  separated  from  each  other  quantitatively  ;  the  total  amount 
of  theobromine  found  in  various  cocoas  varied  from  l-99  to  3'85%. 

W.  P.  S. 

Detection  of  Morphine.  C.  Reichard  (Pharm.  Zentr-L,  1908, 
49,  951 — -954). — Morphine  may  be  identified  by  means  of  the  re- 
actions given  previously  by  the  author  (Abstr.,  1905,  ii,  68  ;  1906,  ii, 
637),  and  also  by  the  blue  coloration  which  is  obtained  when  a  neutral 
morphine  solution  is  mixed  with  ferric  chloride  or  ferric  acetate 
solution.  Titanic  acid  dissolved  in  concentrated  sulphuric  acid  gives 
with  morphine  a  reaction  similar  to  that  obtained  with  iodic  acid.  In 
every  case,  better  reactions  are  obtained  if  the  morphine  is  tested  in 
the  solid  state  and  not  in  solution.  It  is  also  pointed  out  that 
morphine  is  partly  converted  into  dehydromorphine  in  the  animal 
body,  and  that  this  should  be  remembered  when  testing  for  morphine 
in  cases  of  suspected  poisoning.  Dehydromorphine  may  be  detected, 
or  distinguished,  from  morphine  by  the  shape  of  its  crystals,  its  very 
slight  solubility  in  dilute  acids,  and  by  giving  a  blood-red  coloration 
with  the  formaldehyde  reagent  mentioned  previously.  W.  P.  S. 

Estimation  of  Proteins  in  Milk  treated  with  Formaldehyde. 
Direct  Estimation  of  Formaldehyde  in  Milk.  Angelo  Agrestini 
(Chem.  Zenlr.,  1908,  ii,  1640 — 1641  ;  from  Staz.  sperim.  agrar.  ital., 
41,  520 — 529). — A  criticism  of  Deniges'  mercury  process  for  the 
estimation  of  proteins  in  milk.  In  the  case  of  samples  containing 
formaldehyde,  the  addition  of  a  little  10;,',  hydroxylaniine  hydrochloride 
solution  is  recommended  before  adding  the  mercury  reagent.  The 
|i>  i  uce  of  formaldehyde  may  thus  be  proved  by  titrating  before  and 
after  addition  of  hydroxylaniine  hydrochloride.  L.  db  K. 

Estimation  of  Albumin  in  Urine.  Adolf  Joi.i.es  (Ber.  Deut. 
pharm.  Ota.,  1908,  18,  598 — 599). — One  hundred  c.c.  of  the  urine  are 
placed  in  a  beaker  and,  if  necessary,  neutralised  with  acetic  acid, 
.:i  e.c.  ni  formalin  reagent,  are  milled,  and  the  liquid  is  heated  on  the 
boiling  wator-bath  for  thirty  minutes.  The  albumin  is  then  at  once 
collected  on  a  weighed  filter,  dried  at  I  10",  washed  first  with  boiling 
water,  then  with   alcohol   mid    ether,  again  dried  at   1  10",  and  weighed. 

Any  oo  precipitated  mineral  matter  it  allowed  for,  as  usual. 
Tl i   ia  prepared  by  mixing   mi  c.c.  of   1",,  acetic  acid,  50 

0.0.  of  commercial  !ormaldcli\  do,  and   15  grams  of  sodium  chloride. 

Li.   DI    K. 
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A  New  Albuminometer.  L.  E.  Walbuji  (Chem.  Zenlr.,  1908,  ii, 
1632;  from  Deutsch.  med.  Woch.,  1908,34,  1728— 1729).— The  prin- 
ciple of  the  method  consists  in  the  fact  that  trichloroacetic  acid  gives 
a  turbidity  with  weak  solutions  of  albumin.  The  degree  of  turbidity 
is  then  determined  in  the  author's  apparatus,  which  is  based  on  com- 
parison with  a  standard  milky  glass.  The  results  are,  however,  only 
approximate.  L.  de  K. 

Separation  of  Caseinogen  from  Human  Milk.  Rodolphe 
Engel  (Biochem.  ZeitscL,  1908,  14,  234— 237).— The  milk  is  diluted 
five-fold  and  acidified  with  acetic  acid  ;  the  mixture  is  cooled  for  two 
to  three  hours  with  occasional  shaking,  then  warmed  to  40°  for  a  few 
minutes,  and  finally  filtered.  W.  D.  H. 

Phenolphtbalein  as  a  Reagent  for  Blood.  M.  Emmanuel 
Pozzi-Escot  (Bull.  Soc.  chim.  Belg.,  1908,22,  415 — 416). — It  has  been 
stated  by  Delarde  and  Benoit  (Compt.  rend.  Soc.  Biol.,  1908,  64,  990) 
that  an  alkaline  solution  of  phenolphthalein  forms  a  more  delicate  test 
for  blood  than  tincture  of  guaiacuru.  The  author  finds  that  the 
reagent  obtained  by  dissolving  one  gram  of  phenolphthalein  in  50  c.c. 
of  sodium  hydroxide  solution,  and  decolorising  by  reduction  with  excess 
of  zinc  dust,  is  re-coloured  in  the  presence  of  hydrogen  peroxide,  not 
only  by  fresh  blood,  but  also  by  extract  of  malt,  saliva,  the  ash  of 
blood,  pus,  most  organic  secretions  and  vegetable  extracts,  certain 
urines  free  from  blood,  and  by  a  very  large  number  of  metallic  salts , 
such  as  those  of  cobalt,  manganese,  iron,  and  lead.  The  conclusion  is 
drawn  that,  as  a  test  for  blood,  the  reagent  is  absolutely  valueless. 

E.  H. 

Clinical  Methods  for  the  Detection  of  the  Colouring  Matters 
of  Blood  and  Some  Related  Colouring  Matters.  Otto  Schumm 
{Arch.  Pharm.,  1909,  247,  12 — 27).— A  critical  resume  of  the  methods 
available  for  the  detection  of  blood  in  urine,  fsces,  stomach  contents, 
etc.,  in  the  course  of  which  the  delicacy  and  best  conditions  for  the 
application  of  the  absorption  spectrum  test,  the  guaiacum  (compare 
Abstr.,  1907,  ii,  320),  aloin,  benzidine  (Abstr.,  1907,  ii,  827),  and 
potassium  cyanide  tests  are  discussed,  as  also  the  hajmochromogen  and 
hsematoporphyrin  tests.  Lastly,  the  detection  of  urobilin  in  urine 
and  faeces  by  a  modification  of  the  zinc  chloride  test  is  dealt  with. 

T.  A.  H. 

Reaction  of  Bile  Acids  with  Rhamnose  and  S-Methylfur- 
aldehyde.  Carl  Neuberg  (Biochem.  Zeitsch.,  1908,  14,  349 — 350). 
— The  reaction  mentioned  by  Jolles  (Abstr.,  1908,  ii,  998)  has  been  des- 
cribed previously  by  Neuberg  and  Rauchwerger  (Abstr.,  1905,  ii,  122). 
The  same  reaction  is  given,  not  merely  by  bile  acids,  but  also  by 
cholesterol  and  camphor  and  terpene  derivatives.  J.  J.  S. 

Detection  of  Urobilin  in  Urine.  Eduard  Strauss  (Munch,  med. 
Woch.,  1908,  No.  49,  reprint). — The  urine  is  acidified  with  a  few  c.c. 
of  acetic  acid,  and  precipitated  with  about  a  fourth  the  volume  of  lead 
acetate  ;  the  filtrate  is  extracted  with  amyl  alcohol,  which,  after  this 
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treatment,  readily  dissolves  out  the  urobilin.     The  extract  gives  the 
characteristic  fluorescence  with  ammonium  zinc  chloride.        S.  B.  S. 

Simplification  of  the  Jakoby-Solm's  Ricin  Method  for  the 
Estimation  of  Pepsin.  Max  Einhorn  (Chem.  Zentr.,  1908,  ii, 
1295  ;  from  Berlin  Uin.  Woch.,  1908,  45,  1567— 1568).— The  modified 
apparatus  con-ists  of  a  vacuum  glass  vessel  with  stand  for  twelve 
calibrated  pepsin  tubes  ;  it  is  filled  with  water  at  50 — 60°,  and  well 
corked.  Each  tube  is  marked  2,  3,  3 '5  c.c.,  and  at  its  lower  end  it  is 
graduated  in  millimetres.  Each  tube  is  filled  with  the  1%  ricin  solution 
up  to  2  c.c,  the  diluted  pepsin  solutions  (gastric  juice)  are  then  added 
up  to  3  c,c,  and  finally  iV/10  hydrochloric  acid  up  to  3-5  c.c.  The 
corked  tubes  are  shaken  and  placed  in  the  vacuum  vessel.  After 
thirty  minutes,  those  tubes  are  noted  in  which  the  precipitate  has 
quite  disappeared,  and  at  the  same  time  the  height  of  the  precipitate 
in  the  others  is  noted.  Normal  gastric  juice  when  diluted  10  to  20 
times  gives  a  precipitate  disappearing  in  thirty  minutes  ;  if  there  is 
still  a  precipitate  with  a  ten-fold  dilution,  the  pepsin  content  is 
insufficient,  and  if  it  disappears  with  a  forty-fold  dilution  the 
amount  of  pepsin  is  excessive.  L.  de  K. 

Soil  Analysis.  C.  Block  and  M.  Hoffmann  (Bied.  Zentr.,  1908, 
37,  721—722  ;  from  Mitt,  landw.  Inst.  Univ.  Breslau,  1907.  4,  Heft 
1 — 2). — In  Thiele's  method  of  soil  sampling  (ibid.,  3,  Heft  2),  ten 
samples  are  taken  with  a  spade  ten  times  at  equal  distances  for  an 
area  of  ^  hectare.  The  number  of  samples  is  then  reduced  to  ten,  or 
40  per  hectare,  by  mixing.  The  samples  were  found  to  yield  un- 
satisfactory results,  the  percentages  of  nitrogen  varying  from  0T450 
to  01556. 

To  obtain  samples  for  mineral  analysis,  a  spadeful  of  soil  was  taken  five 
times  at  equal  distances  (on  a  surface  ol  'I  5  square  metres)  after  remov- 
ing about  5  cm.  of  surface  soil.  This  was  repeated  live  times,  mid  in 
this  manner,  live  average  samples  obtained.  The  samples  were  obtained 
from  four  plots  which  had  received  each  year  (1)  potassium,  (2)  nitrate, 
(3)  no  manure,  and  (4)  complete  manure;  the  total  nitrogen  and 
mineral  constituents  wen'  determined  in  each.  The  potassium  results 
in  (I)  varied  from  ()()  169  to  0'0(i72,  ami  the  other  results  were  mora 
or  less  divergent. 

The  re  oil  .  vhow  that,  whilst   it.  would    be   incorrect  to   select  con 
COrdant    results    ami    ignore    (lie    others,  approximately  correct    results 
'enerallv    be    obtained    by    this    method    by   calculating    the    total 
ami    the    probable    errors.      Even    then,    however,    it    was    not 
always  found  possible  to  obtain  indications  of  continuous  manuring. 

N     II.  .1.   M 
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Change  in  Refractive  Index  with  Temperature.  I.  K.  George 
Falk  (J.  Amer.  Chem.  Soc,  1909,  31,  86 — 107). — Measurements  of 
the  refractive  index  of  certain  liquids  for  the  C,  D,  F,  and  G  lines 
were  made  with  a  Pulfrich  refractometer  at  short  intervals  of  tem- 
perature from  about  20°  to  70°.  For  the  six  typical  liquids  examined, 
the  refractive  index  alters  in  a  linear  manner  with  the  temperature. 
The  results  for  the  D  line  are  given  by  the  following  equations,  t 
representing  the  temperature  :  Diisoamyl,  nD/l-41750  +  £/3173-24  =  1  ; 
dimethylaniline,  ?iD/l-56845  -M/3143-19  =  1  ;  n-heptyl  alcohol, 

nD/l  -43141  +1/3867-43  =  1  ; 
benzyl  alcohol,  nD/l-54875 +  </3644-12  =  1  ;  n-butyric  acid, 

wD/l-40580  +  </3558-99  =  l; 
acetylacetone,    nD/l -45987  +  £/2703-32  =  1.      The   respective   densities 
at  different  temperatures,  and  the  dispersions  at  10°  and  80°,  are  also 
given,  and  the  results  are  compared  with  those  obtained  by  previous 
observers. 

The  values  of  the  three  usual  expressions  for  the  refraction :  (n-  -  l)/d, 
(w  -  \)jd,  and  (rc2  -  1  )/(n2  +  2)d,  have  been  calculated  at  intervals  of  tem- 
perature between  10°  and  80°.  In  all  cases  the  refraction  increases 
or  decreases  continuously  with  rising  temperature.  The  observed 
values  of  the  molecular  refractivity  for  the  six  compounds  in  question 
are  in  fair  agreement  with  those  calculated  from  the  atomic  refractions 
according  to  Briihl. 

The  refractive  index  of  freshly  distilled  ethyl  acetate  is  slightly 
different  from  that  obtained  after  it  has  been  kept  for  some  time  :  a 
result  ascribed  to  isomeric  change.  G.  S. 

Absorption  Spectra  of  Neodymium  and  Praseodymium 
;Chlorides  in  Water,  Methyl  Alcohol,  Ethyl  Alcohol,  and 
(Mixtures  of  these  Solvents.  Harry  C.  Jones  and  John  A. 
JAnderson  (Proc.  Amer.  Phil.  Soc,  1908,  47,  276— 297).— The 
^absorption  spectra  were  obtained  by  passing  the  light  from  a  spark 
jbetween  carbon  terminals  saturated  with  uranium  and  molybdenum 
salts  through  the  solution,  and  photographing  the  spectra  produced 
Iby  a  grating.  The  red  end  of  the  spectrum  was  obtained  from  a 
iNernst  filament. 

The  absorption  spectrum  of  an  alcoholic  solution  of  neodymium  or 
praseodymium  chloride  differs  considerably  from  that  of  the  aqueous 
Solution.  The  bands  of  the  alcoholic  solution  lie  nearer  to  the  red 
,;han  those  of  the  aqueous  solution,  and  in  the  case  of  praseodymium 
:hloride  an  additional  strong  band  appears.  The  solutions  in  methyl 
'ind  in  ethyl  alcohol  are  closely  similar.  In  mixtures  of  alcohol  and 
vater,  the  two  spectra  are  superposed.  All  the  solutions  show  con- 
siderable deviations  from  Beer's  law.  The  theory  of  Ostwald,  that 
he  absorption  is  due  mainly  to  the  ions,  is  insufficient  to  account  for 
he  facts,  and  it  is  considered  that  the  formation  of  solvates  (combina- 

vol.  xcvi.  ii.  14 
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tions  of  the  solvent  with  parts  of  the  dissolved  substance)  must  be 
assumed.  Both  the  molecules  and  the  ions  formed  from  them  are 
considered  to  be  in  combination  with  the  solvent.  C.  H.  D. 

Test  of  Beer's  Law  of  Absorption.  F.  Stumpp  (Physikal. 
Zeilsch.,  1909,  10,  29— 32).— The  light  absorbed  by  a  layer  of  solution 
of  1  mm.  thickness  has  been  compared  with  that  absorbed  by 
1500  mm.  of  a  second  solution,  the  concentrations  being  in  the  ratio 
1500  :  1.  For  solutions  of  aminoazobenzene  in  benzene,  Beer's  law  is 
satisfied  within  the  limits  of  the  estimated  experimental  error.  For 
this  and  other  coloured  substances  in  ethyl-alcoholic  solution,  devi- 
ations were  found,  but  the  author  considers  that  the  two  differently 
concentrated  solutions  are  not  strictly  comparable,  because  of  dis- 
sociation changes.  H.  M.  D. 

Polymerism  as  the  Cause  of  the  Difference  of  Colour 
of  Halides  and  Sulphites.  Arthur  Hantzsch  (Ber.,  1909,  42, 
68 — 85). — The  colonr  of  many  haloid  salts,  inorganic  and  organic, 
increases  in  intensity  with  the  atomic  weight  of  the  halogen. 
Explanations  of  the  phenomenon  have  hitherto  been  evaded  or 
attempted  by  the  theory  of  the  ionisation  of  chroinophores  (Decker, 
Abstr.,  1904,  ii,  702).  This  explanation  is  untenable,  for,  amongst 
other  objections,  the  author  points  out  that  true  ionisation  is  im- 
measurably rapid,  whereas  Decker  has  in  some  cases  been  able  to 
follow  his  colour  changes  colorimetrically ;  moreover,  the  author  has 
shown  previously  that,  in  the  absence  of  constitutive  change, 
undissociated  salts  and  their  ions  are  optically  idontical. 

The  colour  change  in  question  is  to  be  referred  to  polymerisation, 
although  at  present  definite  evidence  has  been  obtained  only  in  the 
case  of  organic  halides.  For  example,  of  the  5-phenyl-10-methyl- 
acridonium  halides,  the  yellow  solution  of  the  chloride  and  the 
blackish-brown  solution  of  the  iodide  are  shown  to  be  unimolecular 
and  termolecular  respectively  by  the  ebullioscopic  method.  Since 
the  anhydrous  solids  have  similar  colours,  they  may  bo  assumed  to 
be  unimolecular  and  termolecular  respectively.  In  dissociating 
solvents  the  termolecular  iodide  passes  more  or  less  into  the  uni- 
molecular form  ;  the  greater  the  concentration  of  the  solution,  and 
(more  important)  the  smaller  the  dissociating  action  of  the  solvont,  the 
greater  IB  the  amount  of  tho  dark-coloured  termolecular  modification  ; 
for  example,  in  alcohol  the  iodido  is  yellowish-brown,  and  in  water, 
yellowish-green. 

The  chloride  in  aqueous  or  alcoholic  solution  is,  optically,  almost 
identical  with  the  phenylmethylacridonium  salts  of  oxy-acids,  which 
conform  to  Beer's  law, 

Evidence  for  tho  equilibrium  of  tho  termolecular  and  the  uni- 
oular  modifications  in  the  solid  state  is  found  in  the  bromidei 
which  hi  the  anhydrous  condition  is  distinctly  darker  than  the 
chloride,  and  therefore  may  be  regarded  aa  a  solid  solution  of 
the  brownish-black  termolecular  bromide  in  the  yellow  unimolecular 
modification  ;  i  !"•  hydrate  of  thebr ide  is  yellowish  green,   o  thai  by 
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tho  addition  of  the  water  of  crystallisation  the  termolecular  form 
has  been  changed  almost  completely  into  the  unimoleculav. 

Very  interesting  is  the  behaviour  of  5-phonyI-10-methylacridoniuni 
sulphite.  In  contradistinction  to  the  sulphate  and  the  selenite,  which 
possess  the  typical  yellowish-green  colour  of  the  unimolecular  salts,  tho 
sulphite  can  only  be  obtained  in  a  dark  green  or  a  brown  modification. 
The  dark  green  sulphite,  which  separates  fiom  aqueous  or  alcoholic 
solution,  is  changed  to  the  brown  form  in  chloroform,  whilst  the 
converse  change  of  the  brown  to  the  green  is  slowly  accomplished  by 
alcohol  or  ether.  Unfortunately7,  the  molecular  complexity  of  these 
forms  cannot  lie  determined,  but  it  is  only  rational  to  suppose  that 
the  brown  sulphite,  like  the  brown  iodide,  is  terniolecular ;  the  dark 
green  sulphite  is  regarded  as  bimolecular. 

The  double  salts  with  alkali  sulphites,  (C^H^N^SC^IVLSC^,  which 
are  colourless  and  stable  only  iu  alkaline  solution,  are  probably 
i//-sulphites,  namely,  phenylmethyldihydroacridinesulphonates, 

NMe<^j>>CPh-SO,H. 
06H4 

They  are  decomposed  by  water  into  the  alkali  sulphite  and  the  dark 

green    acridonium    sulphite,    and    behave    generally   like    the    leuco- 

sulphonates  of  the  triphenylmethane  dyes  examined  by  Hantzsch  and 

Osswald. 

Results  similar   to   the   preceding  have    also    been    obtained   with 

5-phenylacridonium,    acridonium,    and    methylacridonium    salts;     the 

majority  of  the  salts  are  yellowish-green,  but  the  iodides  are  brown  and 

the  sulphites  olive-green  and  brown  ;  their  examination  is  rendered 

difficult  byT  their  instability  and  slight   solubility.     Quinolinium   and 

isoquinolimurn    salts    are    usually    colourless,    but    abnormal    yellow 

iodides  and  sulphites  have  been  obtained  which  dissolve  in  chloroform 

without  change  of  colour.      1-Methylpyridinium  halides  are  colourless; 

the  fused  iodide  is  deep  yellow,  but  becomes  colourless  again  at  the 

ordinary  temperature. 

o-Diazophenylene     sulphide     methiodide,    C0H4<^__^>S,MeI,     is 

usually  obtained   in    golden-yellow  needles    (Jacobson,    Abstr.,   1894, 

I  i,  123),  but  by  the  addition  of  ether  to  a  chloroform  solution,  which 

I  has   been    kept    for   some   hours,    or   heated    for   a   few  seconds,  or 

inoculated  with  a  trace  of  bromine  or  iodine,  an  amorphous,  gelatinous, 

dark  green  modification  is  precipitated,  which  changes  quantitatively 

|  into  the  yellow  form  at  80°  or  in  contact  with   alcohol  or  chloroform. 

The  green  form  is  probably  a  polymeride. 

Since  all  the  preceding  colour  changes  are  time  phenomena,  they 
must  be  referred,  not  to  a  mere  change  in  the  degree  of  dissociation, 
!  but  to  chemical  changes,  that  is,  to  polymerisation.  Moreover,  since 
'the  salts  retain  in  the  solid  form  the  same  colour  as  they  have 
■  in  solution,  the  colour  of  the  solid  salts  must  also  be  referred  to 
different  degrees  of  polymerisation,  and  not  to  different  states  of 
aggregation. 

The  experimental  part  of  the  paper  deals  with  the  preparation 
of  the  preceding  salts,  their  colour  in  different  solvents,  the  measure- 
ment of  the  extinction  coefficients  of  their  solutions,  and  wherever 

14—2 
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possible,    the    determination    of    their    molecular    weights    by    the 
ebullioscopic  method.  C.  S. 

Measurement  of  Rotatory  Dispersive  Power  in  the  Visible 
and  Ultra-violet  Regions  of  the  Spectrum.  T.  Martin  Lowky 
(Proc.  Roy.  Soc,  1908,  A,  81,  472 — 474). — An  account  is  given  of 
improvements  which  have  been  made  in  the  method  of  determining 
rotatory  dispersive  power.  As  a  result  of  these,  the  intense  line 
spectra  yielded  by  metallic  arcs  can  be  used  for  polarimetric  measure- 
ments. For  this  purpose,  a  parallel  beam  from  the  arc  is  thrown  on 
to  the  slit  of  a  constant  deviation  spectroscope.  An  achromatic  lens, 
which  is  substituted  for  the  observing  tube,  is  used  to  throw  a 
magnified  image  of  the  slit  on  to  the  polarising  prisms  which  give  a 
triple  field.  By  suitably  adjusting  the  constant  dovtation  prism,  the 
whole  field  can  be  illuminated  with  monochromatic  light  of  any 
desired  wave-length. 

For  observations  with  ultra-violet  light,  an  arc  passed  between  a 
carbon  and  a  magnetite  electrode  is  used.  A  beam  from  this  is  thrown 
by  a  quartz  condenser  on  to  the  field  of  the  polarising  Foucault 
prisms,  and  by  means  of  a  quartz-calcite  lens,  substituted  for  the 
analyser-telescope,  a  diminished  image  of  the  field  is  thrown  on  to 
the  slit  of  an  ultra-violet  spectroscope.  The  spectrum  is  photo- 
graphed, and  the  line,  for  which  the  intensity  in  the  three  parts  of  the 
field  is  the  same,  is  identified  on  the  negative. 

The  rotations  produced  by  100  mm.  of  methyl  camphorcarboxylate 
at  20°  are  recorded  for  wave-lengths  ranging  from  A  =  6708  to 
A  =4359.  H.  M.  D. 

Certain  Optical  and  Magneto-optical  Properties  of  Crystals 
at  Low  Temperature.  Jean  Becquebel  (Compt.  rend.,  1909,  148, 
158 — 161.  Compare  Becquerel  and  Ouues.  Abstr.,  1908,  ii,  338). — 
The  author  controverts  a  few  of  the  conclusions  arrived  at  by  Du 
Boifl  and  Elias  {Ann.  Physik,  1908,  27,  233). 

In  an  absorption  spectrum  the  width  of  the  bands  is  proportional 
to  the  Bquare  of  the  absolute  temperature,  provided  that  width  be 
defined  as  the  difference  in  wave-lengths  of  tho  two  vibrations  with 
maximum  difference  in  refractivity.  This  law  holds  good  down  to 
-  190",  but  beyond  that  the  bands  often  enlarge  again. 

The  ohanges  of  frequency  produced  by  a  magnetic  field  are 
independent  of  temperature.  R.  J.  C. 

Electro-chemistry  of  Light.  IV.  VVildeb  l>.  Bancroft  (J. 
Physical  Chun.,   L909,  13,  1—90.     Compare  Abstr.,  1908,  ii,  78* 

\    pilation  of  extract*    from  papers  in  which  the  phenomenon  of 

Bolarisation  baa  been  inve  ti    ited  <>i  <li  cussed.  II.  M.  I». 

The  Radioactive  Elements.     I.      Daniel   Stiiomholm   and  Tin' 

Bvbdbibg  {Zeiisch,  mora,  Cham.,    1909,  61,  338     346)     The  radio 

aotive  elen  illy  found  in  bucIi  Bmall  quantities  ;i ,  t.>  render 

.  ly  of  their  chemical  reactions  impossible,     Light-  may  be  thrown 

ontheii  ohemioal  relation!  !>.>  ob  en  ktioE    ol  theii  isomorphism. 
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Ammonia  is  added  to  a  solution  of  thorium  nitrate,  precipitating  all 
elements  of  the  thorium  series  except  thorium- X.  The  solution  is  con- 
centrated, and  various  salts  are  then  dissolved  in  different  portions  of  it, 
crystallising  on  cooling.  In  this  way,  thorium- JT is  found  to  be  carried 
down  by  barium  and  lead  nitrates  and  by  barium  chloride,  but  not  by 
potassium,  bismuth,  or  lanthanum-ammonium  nitrates.  This  indicates 
that  thorium- A7  is  isomorphous  with  barium  and  lead.  It  is  not  precipi- 
tated by  hydrogen  sulphide,  and  the  conclusion  is  drawn  that  thorium- A' 
belongs  to  the  group  of  alkaline  earth  metals.  The  same  result  was 
obtained  on  crystallisingthe  salts  from  an  old  solution  of  thorium  nitrate. 

Of  the  other  elements  of  the  series,  thorium-3  appears  to  be  iso- 
morphous with  thorium,  and  thorium-2  possibly  with  lanthanum, 
although  it  may  be  complex.  C.  H.  D. 


A  Few  Chemical  Changes  Induced  by  Radium.  New 
Method  for  the  Detection  of  Amygdalin.  H.  Jermain  M. 
Creighton  (Trans.  ATova  Scotia  Inst.  Sci.,  1908,  12,  34 — 48). — In 
these  experiments  radium  bromide  of  activity  1,000,000  was  employed, 
enclosed  in  a  glass  tube  so  that  only  a-  and  /J-rays  were  used. 

Two  squares  of  white  tin,  25x25x1  mm.,  were  placed  in  two 
compartments  of  a  lead  box,  separated  by  a  lead  partition.  The  end 
of  the  radium  tube  was  placed  about  1  mm.  above  one  square,  and  the 
apparatus  kept  at  0°  for  four  months.  Both  squares  were  then  found 
to  be  coated  with  grey  tin,  the  one  that  had  suffered  bombardment 
more  so  than  the  other.  The  interior,  and  particularly  the  top,  of  the 
compartment  containing  the  radium  was  coated  with  lead  carbonate. 
Probably  the  rays  had  ionised  the  lead  and  rendered  it  more  active  to 
the  moist  carbon  dioxide  in  the  air.  (The  ends  of  the  box  were  left 
open.) 

A  solution  of  hydrogen  peroxide,  4-S32  grams  per  litre,  was 
submitted  to  the  action  of  the  radium  in  the  dark,  and  the  amount 
of  the  decomposition  was  measured  by  the  increased  pressure.  The 
peroxide  solution  alone,  or  in  the  presence  of  lead  nitrate,  did  not 
decompose,  but  when  influenced  by  the  radium  rays  decompositiou 
ensued,  and  more  rapidly  when  lead  nitrate  was  present ;  the  pressure 
of  the  oxygen  at  first  increased  and  then  showed  a  decrease,  due  to  the 
formation  of  ozone. 

The  effect  of  radium  on  chloroform  is  to  increase  its  ionisation, 
so  that  an  opalescence  is  more  rapidly  produced  with  silver  nitrate. 

A  saturated  aqueous  solution  of  amygdalin,  submitted  to  the  action 
of  radium  for  four  to  ten  days,  did  not  contain  dextrose  or  hydrogen 
cyanide.  When  a  saturated  solution  of  amygdalin  is  boiled  with  a 
few  drops  of  Fehling's  solution,  the  blue  colour  almost  disappears,  and 
a  bluish-white,  gelatinous  precipitate  (copper  amygdalate  1)  is  formed; 
the  change  is  more  complete  with  amygdalin  that  has  been  submitted 
to  the  action  of  radium.  Two  identical  solutions  containing  amyg- 
dalin and  hydrochloric  acid,  one  of  which  had  been  submitted  to  the 
action  of  radium,  were  examined  for  dextrose.  In  the  one  solution 
the  amount  of  dextrose  increased  with  time  and  remained  constant ; 
in  the  other,  which  had  suffered  bombardment,  the  dextrose  reached  a 
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maximum  aud  then  decreased,  showing  that  the  radium  caused  it  to 
change  into  some  new  compound. 

The  glass  tube  containing  the  radium  bromide  had  been  kept  for  a 
year  in  a  hollow  brass  tube.  On  the  surface  of  the  brass  a  grey 
deposit  was  formed,  which  cmtained  copper,  but  not  zinc  or  lead,  and 
was  probably  copper  oxide. 

Amygdalin  may  be  detected  by  boiling  its  solution  with  a  few 
drops  of  Fehling's  solutiou,  whereby  ammonia  is  evolved.  C.  S. 

Radioactive  Products  Present  in  the  Atmosphere.  W. 
Wilson  (Phil.  Mag.,  1909,  [vi],  17,  321— 325).— The  radioactive 
deposit  collected  by  an  exposed  wire  charged  to  a  high  negative 
potential  was  found  by  Blanc  in  Rome  to  consist  of  60 — 70%  of 
thorium  deposit  and  the  remainder  radium  deposit.  A  wire  exposed 
in  Manchester  gathered  an  active  deposit  containing  on  the  average 
62%  of  thorium  product.  It  is  calculated  from  the  known  radioactive 
constants  of  the  two  deposits  that  air  contains  3700  times  as  much 
radium  as  thorium  emanation.  The  ratio  given  by  Dadourian 
(Abstr.,  1908,  ii,  453),  which  is  greatly  in  excess  of  this  figure,  is 
shown  to  be  wrongly  calculated.  It  appears,  however,  that  American 
air  contains  relatively  less  thorium  emanation  than  European  air. 
The  author  computus  that  the  earth's  crust  contains  T42  times  as 
many  disintegrating  atoms  of  thorium  as  of  radium,  aud  assuming 
that  uranium  is  the  parent  substance  of  radium,  there  is  about  seven 
times  as  much  thorium  as  uranium,  that  is,  10"°  gram  thorium  per  c.c. 
of  the  earth's  crust.  R.  J.  C. 

Radioactive  Behaviour  of  the  Water  of  Gratz  and  its 
Environs.  Albkht  Wicllik  (Monateh.,  1909,  30,  89— 124).— All 
the  eighty-one  samples  of  spring  and  well  waters  from  the  neighbour- 
hood of  ( rratz  examined  by  the  author  contained  radioactive  emanation. 
The  activity  often  changes  considerably  in  passing  from  one  spring 
to  another  (|uite  close,  and  seems  to  increase  with  the  geological  age 
of  the  rocks.  To  what  extent  the  activities  of  the  wells  remain 
constant  is  unknown  ;  variations  may  be  produced  by  meteorological 
influences,  such  as  change  of  barometric  pressure,  rainfall,  etc.  The 
emanation  of  all  the  wells  dies  away  according  to  an  exponential  law, 
i  he  period  being  identical  with  that  corresponding  with  radium 
emanation  ;  the  law  ami  the  period  are  the  same  in  water  as  in  air. 
Tho  curves  of  the  induced  activity  agree  well  both  with  the  corre- 
spond in  u'  curves  obtained  by  Curie  for  radium  and  with  Rutherford's 
theoretical  formula  for  radium  induction  ;  in  the  case  of  two  of  the 
wells,  these  ourvea    rem  bo  indicate  the  presenile  of  thorium. 

Many  of  the  waters  exhibit  a  not  inconsiderable  residual  activity! 
pointing  to  the  preaenci  of  di  olved  radium  salt  in  very  ■an. ill 
amount  V.  "ll    I' 

Some     Properties     of     the     Radium     Emanation.       Khni    ( 

l.'i  nm :,.  i  l/em.   \faneh»st«r  Phil.  Soc.,  191  8  09,  53,  No.  II,  1     2). 

— A  comparatively  small  amount  "I  radium  emanation  is  nbi  orbed  by 
ooooanut  oharooal  at  ordinary  temperatures.     One  gram  of  charcoal 
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absorbs  0'03  cubic  ruin,  emanation  at    + 10°  and  O06  cubic  mm.  at 
-  40°.  R.  J-  C. 

Metallic  Radiation.  Erik  Buck  Andersen  (Physikal.  Zeitsch., 
1909,  10,  54—57.  Compare  Russell,  Abstr.,  1898,  ii,  287  ;  1899,  ii, 
720;  Saeland,  Abstr.,  1908,  ii,  789). — A  summary  is  given  of 
observations  relating  to  the  photographic  activity  of  metals.  The 
activity  is  supposed  to  be  connected  with  the  oxidation  of  the  metals, 
which  in  the  process  emit  a  radiation  of  very  small  penetrating  power. 
The  active  rays  are  capable  of  converting  oxygen  into  ozone,  which 
accounts  for  the  observed  liberation  of  iodine  from  potassium  iodide. 

H.  M.  D. 

Nature  of  the  a-Particle.  Ernest  Rutherford  and  T.  Royds 
{Phil.  Mag.,  1909,  [vi],  17,  281—286;  Mem.  Manchester  Phil.  Soc, 
1908,  53,  No.  1,  1 — 3.  Compare  Rutherford  and  Geiger,  Abstr., 
1908,  ii,  794;  Dewar,  Abstr.,  1908,  ii,  921). — In  order  to  prove 
that  an  a-particle  consists  of  an  atom  of  helium  plus  a  positive 
charge,  the  purified  emanation  from  0'12  gram  of  radium  was  com- 
pressed into  a  capillary  tube  with  walls  0'01  mm.  thick.  This  capillary 
tube  was  known  to  be  impermeable  to  helium,  but  the  a-particle  and 
also  radium-,4  and  radiuni-C  could  pass  through  it  into  a  stout  outer 
tube,  where  the  spectrum  could  be  examined.  Although  after  twenty- 
four  hours  no  trace  of  helium  was  detected,  the  spectrum  gradually 
developed  until,  after  six  days,  all  the  lines  of  helium  could  be  seen. 
This  helium  must  have  been  produced  from  a-particles  which,  after 
traversiug  the  glass,  had  slowly  lost  their  charge. 

It  was  supposed  that  the  a-particles  were  projected  into  the  glass  of 
the  outer  tube  and  only  slowly  liberated  as  helium.  This  hypothesis 
was  confirmed  by  placing  a  cylinder  of  lead  foil,  free  from  helium, 
round  the  capillary  tube  containing  the  emanation.  Whether  the 
lead  was  enclosed  in  a  vacuous  tube  or  surrounded  by  air  during  its 
bombardment  by  the  a-particles,  the  spectrum  of  helium  could  be 
detected  in  the  gas  which  came  out  of  it  in  a  few  hours.         R.  J.  C. 

The  Range  of  the  a-Rays.  William  Duane  (Ann.  Physik,  1909, 
[iv],  28,  443—444.  Compare  Abstr.,  1908,  ii,  553).— The  author 
showed  previously  that  the  charge  of  the  a-particles  and  their  ionising 
effi-ct  are  stopped  by  practically  the  same  thickness  of  air.  This 
conclusion  was  criticised  by  Aschkinass  (Abstr.,  190S,  ii,  920)  on  the 
ground  that  the  two  series  of  measurements  were  not  carried  out 
under  the  same  conditions.  Reasons  are  now  given  to  show  that  the 
experimental  method  used  yields  correct  results.  H.  M.  D. 

a-Rays  of  Radium-fi  and  Atmospheric  Radioactivity.  Frederic 
A.  Harvey  (Physikal.  Zeitsch.,  1909,  10,  46 — 48). — The  active  deposit 
collected  on  a  negatively  charged  wire  suspended  in  the  atmosphere 
emits  at  first  some  very  easily  absorbed  rays.  These  have  been  found 
to  be  due  toradiuni-.fi.  The  range  of  these  a-rays  in  air  under  normal 
conditions  is  2 '6 — 3-0  mm. 

Further  observations   on  wires  which  had   been  connected   with  a 
negative  potential  of   5000   volts,  and  exposed  for  periods  of  three 
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to  twenty-four  hours,  indicate  that  the  half-decay  period  of  the 
active  deposit  is  by  no  means  constant.  In  twenty-six  experiments 
made  under  different  atmospheric  conditions,  this  period  was  found 
to  vary  from  thirty-four  minutes  to  five  and  two-thirds  hours. 
The  variation  is  attributed  to  differences  in  the  proportion  of  induced 
thorium  activity  in  the  collected  deposit.  The  potential  of  the  charged 
wire  influences  this  proportion.  In  two  experiments  under  the  same 
atmospheric  conditions,  the  exposed  wire  was  charged  to  2000  and  4000 
volts  ;  the  proportions  of  induced  thorium  activity  were  respectively 
11 -6  and  7-2%.  The  relative  amount  of  thorium  activity  also  depends 
on  barometric  fluctuations.  In  two  perfectly  similar  experiments  on 
the  same  day,  during  one  of  which  the  barometer  was  rising,  and 
during  the  other  slowly  falling,  the  proportions  of  induced  thorium 
activity  were  found  to  be  respectively  17'8  and  26-5%.         H.  M.  D. 

The  Number  and  the  Absorption  by  Matter  of  the  /?- Particles 
emitted  by  Radium.  Walter  Makower  {Phil.  Mag.,  1909,  [vi], 
17,  171 — 180).— The  number  of  /2-particles  expelled  by  one  gram  of 
radium  per  second  has  been  re-determined,  the  experimental  arrange- 
ment adopted  being  designed  to  obviate  errors  arising  from  secondary 
radiation  efforts.  Radium  emanation  was  used  instead  of  radium, 
the  emanation  being  contained  in  a  very  thin-walled  capillary  glass 
tube.  This  tube,  covered  with  aluminium  leaf  to  render  it  conducting, 
was  suspended  in  the  axis  of  a  glass  cylinder,  silvered  on  the  inside, 
and  connected  with  a  pump,  by  means  of  which  it  could  be  exhausted 
as  perfectly  as  possible.  An  insulated  brass  cylinder  surrounding  the 
emanation  tube  was  connected  with  a  quadrant  electrometer,  whilst 
the  emanation  tube  itself  could  be  connected  with  a  battory  of 
accumulators.  The  /?-rays  which  reach  the  brass  cylinder  under  the 
conditions  of  the  experiment  consist  chiefly  of  the  rays  from  radium-C, 
together  with  a  small  proportion  of  the  rays  from  radium-.fi.  A 
correction  is  introduced  for  the  absorption  of  the  former  by  the  glass 
of  the  emanation  tube,  and  the  result  is  then  obtained  that  the 
number  of  /3-particles  emitted  per  second  by  the  radium-C  in 
equilibrium  with  one  gram  of  radium  is  5'0  x  10~10.  When  the  /8-rayi 
are  absorbed  by  glass,  the  electric  charge  carried  by  these  remains  in 
the  glass,  indicating  that  the  rays  are  actually  stopped  and  not  merely 
scattered.  II.  M.  D. 

Absorption  of  the  Different  Types  of  /3-Rays,  together  with 
a  Study  of  the  Secondary  Rays  excited  by  them.  V .  K. 
Pouni.  {Phil.  Mag.,  1909,  [iv],  17,  126— 153).— The  author  bai 
investigated  the  secondary  radiation  emitted  from  the  front 
and  back  of  metal  plates  when  these  are  subjected  to  the  net  ion 
of  y-raya  and  of  different  typos  of  /3-rays.     By  moans  of  a  magnetia 

field  a  pencil  of  the  required  type  of  radiation  could  lie  deflected  into 
an  ionisation  chamber. 

The  observations  show  that  the  /3-rays  from  radium  and  its 
disintegration  produots  are  unable  to  produce  ioni  ation  effects  on  thl 
far  side  of  plates  of  aluminium)  tin,  and  had  of  thickness  7,  2*5,  and 
0'9  mm,  i  '■  peel  ively, 

Tlie  maximum  leoondary  radiations  from  the  front  side  of  plaU 
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these  metals  are  obtained  when  the  thicknesses  of  the  plates  are 
respectively  04,  0-24,  and  0'16  mm.  The  penetrability  of  this 
secondary  radiation  excited  by  the  /3-rays  increases  with  the  density 
of  the  metal  acting  as  reflector. 

Observations  with  y-rays  show  that  the  transmitted  secondary  rays 
from  lead  and  tin  are  more  penetrating  than  those  from  aluminium. 
It  is  also  found  that  the  ionisation  due  to  transmitted  secondary 
radiation,  when  /3-rays  are  allowed  to  pass  through  very  thin  sheets 
of  aluminium,  is  greater  than  the  ionisation  which  would  have  been 
caused  by  the  absorbed  primary  rays.  H.  M.  D. 

Absorption  of  /J-Rays  by  Liquids.  Norman  Campbell  (Phil. 
Mag.,  1909,  [vi],  17,  180— 190).— The  abi-orption  of  the  £-rays  of 
uranium  by  water  and  certain  aqueous  solutions  has  been  examined. 
Experiments  with  layers  of  water  of  different  thicknesses,  and  with 
varying!  quantities  of  water  poured  on  to  filter-paper  contained  in 
the  absorption  tray,  show  that  in  neither  case  is  the  absorption 
strictly  exponential.  The  values  of  the  coefficient  also  differ  in  the 
two  cases,  and  the  author  doubts  whether  liquids  possess  a  true 
absorption-coefficient  defined  as  a  quantity  occurring  in  an  exponen- 
tial equation. 

The  relationship  between  the  values  of  A/p  (A  being  the  absorption 
coefficient  and  p  the  density)  for  solutions  of  sodium  iodide,  potassium 
nitrate,  and  potassium  carbonate  and  the  corresponding  values  for  the 
solvent  and  the  respective  solutes  is  not  a  linear  one.  The  deviations 
from  the  linear  relationship  are  quite  different  in  the  various  solutions 
examined.  H.  M.  D. 

Effect  of  Pressure  on  the  Natural  Ionisation  in  a  Closed 
Vessel,  and  the  Ionisation  produced  by  the  y-Rays.  W.  Wilson 
(Phil.  Mag.,  1909,  [vi],  17,  216— 225).— The  closed  vessel  containing 
the  electroscope  consisted  of  a  cylindrical  iron  vessel  having  walls 
15  inches  thick  and  an  iron  water-jacket  about  0  5  inch  in  thickness. 
The  observations  were  made  with  pressures  reaching  up  to  45 
atmospheres. 

Under  the  influence  of  y-rays  the  ionisation  increases  with  the 
pressure  of  the  contained  air,  although  not  so  rapidly.  This  is  due  to 
the  fact  the  secondary  rays  from  the  sides  of  the   vessel  contribute 

I  considerably  to  the  ionisation.  From  the  equation  which  represents 
the  ionisation-pressure  curve,  it   is  calculated  that   the  ratio  of  the 

)  ionisation   due  to  the  secondary   and    primary  rays  at  atmospheric 

I  pressure  is  66. 

The  curve  connecting  the  natural  ionisation  with  the  pressure 
of  the  air  in  the  vessel  is  a  straight  line,  which  curves  over  towards 

|  the  pressure  axis  at  low  pressures.     The  form  of  the  curve  suggests  that 

j  the  ionisation  is  the  sum  of  two  effects.  One  of  these  is  independent 
of  the  pressure,  and  is  due  to  radiations  from  the  sides  of  the  vessel. 
The  second  effect  is  proportional  to  the  pressure,  and  is  due  chiefly  to 

jan  emanation  mixed  with  the  air,  and  to  a  smaller  extent  to  a  very 
penetrating  form  of  radiation.  The  emanation,  if  it  is  one  of  those 
already  known,  must  be  that  of  radium.  H.  M.  D. 
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Grating  Spectrum  of  Radium  Emanation.  T.  Koyds  (Phil. 
Mag.,  1909,  [vi],  17,  202—204.  Compare  Rutherford  and  Royds, 
Abstr.,  1908,  ii,  787). — Three  photographs  of  the  spectrum  have  been 
obtained  using  a  concave  grating  3'5  inches  wide,  ruled  with  15,000 
lines  to  the  inch,  the  radius  of  curvature  being  1  metre.  About 
thirty-five  of  the  more  intense  lines  previously  obtained  in  the  prism 
spectrum  are  found  on  the  photographs,  together  with  four  new  lines 
which  lie  further  in  the  ultra-violet  region.  The  wave-lengths  of  the 
lines  are  recorded,  and  are  in  good  agreement  with  the  prism  spectrum 
measurements.  H.  M.  D. 

New  Phenomenon  in  the  Activation  with  Actinium.  Otto 
Hahn  (Physikal.  Zeitsch.,  1909,  10,  81—88). — The  active  deposit 
which  is  deposited  on  a  negatively-charged  electrode  exposed  to  the 
action  of  actinium  preparations  consists  of  three  rapidly-decaying 
products,  actinium-,/!,  -B,  and  -U,  and  of  a  small  quantity  of  a  much 
more  slowly  decaying  product.  The  amount  of  the  slow-decay  pro- 
duct varies  considerably  with  the  conditions  of  the  activation,  but  the 
activity  due  to  it  may  amount  to  as  much  as  0'25%  of  the  total 
original  activity. 

Examination  of  the  slow-decay  product  has  shown  that  it  consists 
of  actinium- A'.  The  deposition  of  this  on  the  negativo  electrode  is  not 
due  to  its  volatility  or  to  the  formation  of  a  short-livod  emanation 
between  radio-actinium  and  actinium-A",  but  is  a  consequence  of  the 
explosive  naturo  of  the  decomposition  of  the  radio-actinium  atoms. 
Some  of  the  resulting  actinium- A'  atoms  are  forced  out  from  the 
molecular  aggregate  in  the  explosion  process,  and  under  the  influence 
of  the  electric  Held  are  carried  to  the  nogativo  electrode.  In  accord 
ance  with  this,  it  is  found  that  the  residual  activity  of  the  active 
deposit  diminishes  when  the  distance  between  the  negative  electrode 
and  the  actinium  preparation  is  increased.  When  the  electrode 
is  uncharged  or  is  charged  positively,  the  active  deposit  shows 
practically  no  residual  activity. 

In  agreement  with  tho  explanation  givon,  it  has  boon  found  that 
pure  actinium- JT  has  no  residual  activity,  whilst  the  residual  activity 
of  radio-actinium  is  independent  of  tho  proportion  of  actinium  A' 
which  is  mixed  with  it.  II.  ftl.  I). 

Radiation  of  Uranium  .V.  Hkinkioii  W.  Schmidt  (PhysikaL 
Zeittoh.,  1909,  10,  6 — 10). — A  method  of  separating  uranium  -V  is 
described  by  means  of  which  a  product  is  obtained  the  specific  activity 
of  which  is  much  greater  than  those  yielded  by  previous  methods. 
The  active  substance  is  first  separated  from  acetone  solution  by  the 
addition  of  freshly  precipitated  ferric  hydroxide  according  to  Mem. 
and  Sohlundt's  method  J  the  active  hydroxide  is  thon  dissolved  in 
bydroohlorio  acid,  a  little  barium  chloride  added,  ami  tho  barium 
precipitated  by  the  addition  of  dilute  sulphuric  acid.  Although  nil 
the  uranium  -V  is  not  precipitated  with  the  barium  sulphate,  the 
activity  of  this  is  about  5000  tune  that  of  tho  original  uranium 
oil  rate 

With  t he  active  preparation,  asuromonl    "I  the  absorption  and  ol 
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the  deviation  in  a  magnetic  field  have  been  made  for  both  the  hard 
and  soft  /3-rays. 

From  the  magnetic  experiments  with  the  hard  /2-rays,  the  velocity 
of  these  is  found  to  be  2"76  x  1010  cms.  per  sec,  and  the  ratio  of  the 
charge  to  the  mass  0'67  x  10".  The  observations  with  the  soft  rays 
indicate  definitely  that  these  also  are  negatively  charged. 

The  absorption  curves  for  the  hard  rays  are  found  to  depend  very 
largely  on  the  experimental  arrangement.  The  observations  can  only 
be  partly  explained  by  the  assumption  that  the  rays  are  unevenly 
distributed  in  the  absorbing  medium  or  that  the  velocity  of  the 
particles  diminishes  somewhat  as  the  length  of  path  traversed 
increases.  The  proportion  of  /3-rays  reflected  from  a  thick  plate  is 
greater  for  the  hard  than  for  the  soft  rays  ;  a  minimum  value  for  the 
reflected  radiation  can  be  calculated. 

The  soft  /3-rays  are  absorbed  by  aluminium  according  to  an 
exponential  law.  H.  M.  D. 

Formation  of  Helium  from  Uranium.  Frederick  Soddy 
(Physikal.  Zeitsch.,  1909,  10,  41  —  42). — The  experiments  have  in  part 
been  described  previously  (Abstr.,  1908,  ii,  921).  Further  observations 
with  a  larger  quantity  of  ur.tnium  nitrate  containing  1850  grams  of 
uranium  confirm  the  previous  estimate  that  the  rate  of  production  of 
helium  is  approximately  2  x  10"I2(year)-1.  Experiments  have  beeu 
commenced  with  sylvine,  which,  according  to  Strutt,  contains  relatively 
(large  quantities  of  helium.  If  helium  is  produced  at  all,  its  rate  of 
formation  is  less  than  2  5  x  10~12(year)-1.  H.  M.  D. 

Electrically  Charged  Centres  of  Small  Mobility  in  Gases. 
Maurice  de  Broglie  (Ann.  Chim.  Phys.,  1909,  [viii],  16,  1 — 69). — A 
detailed  account  of  work  already  published  (compare  Abstr.,  1907,  ii, 
|664;  190S,  ii,  344).  M.  A.  W. 

[Calculation  of  the  Ratio  of  the  Electric  Charge  to  the  Mass 
of  the  Molecule  of  Mercury  Vapour.]  Robert  Pohl  (Physikal. 
Zeitsch.,  1909,  10,  90). — The  author  points  out  that  Fiirstenau's 
palculation  of  e/m  for  mercury  vapour  (compare  this  vol.,  ii,  12)  does 
not  represent  a  new  method  for  obtaining  this  ratio.  Analysis  of  the 
bethod  of  calculation  shows  that  what  is  proved  is  the  validity  of  the 
quation  C'„=3'0  for  mouatomic  gases,  C0  being  the  molecular  heat  at 
distant  volume.  H.  M.  D. 

The  Hardness  and  Electrical  Resistance  of  Solid  Solutions 

)f    Metals.       Carl    Benedicks    (Zeitsch.    anorg.    Chem.,    1909,    61, 

181  — 186.     Compare  Kurnakofi  and  Schemtschuschny,  Abstr.,   1908, 

i,  932). — The    author    claims    priority  for   certain   conclusions  as  to 

he  hardness  and  electrical  resistance   of  solid    solutions.     For  solid 

aetallic    solutions   of    the   type   AB°~",    the   resistance   is   a    linear 

unction  of  the  concentration   of  B  up   to  considerable  values  of  n. 

lie  conductivity  does  not  show  this  proportionality.      For  aggregates 

1   two  kinds  of  crystals,   however,  the  conductivity  shows  a  greater 

egularity  than  the  resistance,   the  relation   being  generally  a  linear 

M.  C.  H.  D. 
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Electrical  Conductivity  of  Pure  Hexane.  George  Jaffe  (Ann. 
Physik,  1909,  [iv],  28,  326 — 370). — Experiments  have  been  made 
to  ascertain  whether  a  liquid  insulator  has  a  specific  electrical 
conducting  power.  Hexane  was  chosen  for  examination  because  of 
the  relative  ease  with  which  electrically  conducting  impurities  can  be 
removed  from  it.  The  apparatus  was  similar  to  that  used  in  the 
investigation  of  the  conducting  power  of  gases.  Synthetic  hexane 
and  hexane  from  light  petroleum  were  examined,  the  method  of 
purification  consisting  in  repeated  distillation  and  prolonged  subjection 
to  the  influence  of  the  current. 

It  has  been  found  that  hexane,  purified  in  this  way,  has  a  definite 
minimum  conducting  power  which  is  constant  for  different  samples 
of  bexane.  For  sufficiently  high  potential  differences  (above  200 
volts  per  cm.),  the  current  is  independent  of  the  potential,  indicating 
that  the  conductivity  is  not  due  to  electrolytic  dissociation  of  the 
hexane.  Under  the  particular  conditions  of  the  experiment,  the 
conductivity  was  found  to  be  12-6  times  as  large  as  that  of  air, 
corresponding  with  the  production  of  216  ions  per  c.c.  per  second. 
These  facts  show  that  hexane  behaves  like  a  very  dense  gas. 

The  conductivity  is  independent  of  the  temperature,  but  varies 
with  the  nature  of  the  material  of  the  vessel  in  which  the  hexano  is 
coutained.  In  a  brass  cylinder,  two-thirds  of  the  conductivity  is 
due  to  the  influence  of  external  radiation,  the  remainder  to  the 
action  of  rays  emitted  by  the  cylinder.  When  the  external  rays 
are  cut  off  by  surrounding  the  cylinder  with  a  thick  block  of  lead, 
the  conductivity  of  the  hexane  experiences  a  corresponding  diminution, 
The  absorption  coefficient  of  the  exttrnal  radiation  is  0'458  cm.-1, 
which  value  agrees  with  that  for  hard  y-rays.  The  conductivity  is 
unipolar  in  character,  and  this  is  attributed  to  the  emission  of  /3-raya 
by  the  material  of  the  containing  cylinder, 

The  dependence  of  the  conductivity  on  the  material  of  the  contain- 
ing vossel  was  investigated  by  observations  in  vessels  of  aluminium, 
silver,  copper, and  platinum.  The  conductivity  duo  to  the  rays  emitted 
by  these  metals  diminishes  in  the  ordor  in  which  they  are 
written. 

Experiments  with  heptane  and  light  petroleum  show  that  these 
have  a  limiting  minimum  conductivity  nearly  equal  to  that  of  hexane, 

11.  M.  D. 

Dissociation  Equilibrium  of  Binary  Electrolytes.  Albert 
Rkvciilkk  (./.  C/iim.  P/ii/s,  1909,7,58 — 67). — General  consideration! 
on  electrolytic  dissociation  on  the  basis  of  the  author's  views  on 
"mobile  ions  "  (Abstr.,  L904,  ii,  584).  G.  B, 

Production  of  Permanent  Maynots  from  Specimens  of 
nearly  Pure  Copper.  J.  ('<■  Gkav  and  A.  I).  Ross  (PhysiktA. 
ZiUhcIi.,  1909,  10,  .V.I — (II).  Samples  of  nearly  pure  copper  were 
subjected  to  various  kinds  of  treatment  and  then  placed  between 
tin-  pole  of  an  eleotro-magnet  giving  n  field  of  about  3000  ('.6 
null  .  The  ample  were  afterward  examined  for  permanent 
magni  1 1  m  i>\  mean   "I  •■    enBitive  magnetomeb  i 
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No  residual  magnetism  could  be  detected  when  a  sample  of  copper 
of  high  conductivity  was  subjected  to  the  action  of  the  magnetic  field  at 
the  ordinary  temperature  or  at  -  190°.  The  same  result  was  obtained 
when  the  sample  was  hammered  whilst  under  the  influence  of  the  field. 
After  having  been  heated  to  a  bright  red  heat  and  slowly  cooled,  the 
result  was  the  same,  but  after  rapid  cooling  by  immersion  in  water 
considerable  residual  magnetism  was  found. 

Electrolytic  copper  containing  le.-s  than  00-1%  iron  gave  similar 
results.  Moreover,  when  the  rapidly  cooled  electrolytic  copper  was 
magnetised  at  —  190°,  the  residual  magnetism  was  about  twice  as  large 
as  that  found  when  the  same  sample  was  magnetised  at  the  ordinary 
temperature.  When  such  a  copper  magnet  was  heated  to  100°  and 
400°  and  then  slowly  cooled,  the  residual  magnetism  fell  respec- 
tively to  60  and  30%  of  the  original  amount,  and  after  heating 
to  600°  it  had  completely  disappeared. 

A  sample  of  very  pure  electrolytic  copper,  which  was  specially  pre- 
pared for  these  experiments,  showed  no  trace  of  permanent  magnetism 
after  heating  to  a  red  heat  and  rapid  cooling.  The  list  experiment 
indicates  that  the  magnetic  proportions  of  ordinary  electrolytic  copper 
are  due  to  the  small  traces  of  iron  present.  The  observed  effects  are, 
however,  much  greater  than  correspond  with  the  amount  of  iron  pre- 
sent, and,  as  an  explanation  of  the  facts,  the  authors  suggest  that  a 
magnetic  compound  of  iron  and  copper  is  formed.  H.  M.  D. 

Thermal  Effect  of  the  Magnetic  Transformation  of  Nickel 
and  Cobalt.  Iwan  I.  Shukoff  (J.  Buss.  Phys.  Chem.  Soc,  190S, 
40,  1748—1752). — -The  author  has  carried  out  experiments  to 
ascertain  whether  the  loss  of  magnetic  properties  by  nickel  at  340° 
And  by  cobalt  at  about  1000°  is  accompanied  by  any  heat  effect. 

First  of  all,  the  E.M.F.  of  platinum-nickel  and  platinum-cobalt 
thermocouples  were  measured  againj-t  those  of  a  platinum-platinum- 
xhodium  couple  at  different  temperatures,  all  the  ends  of  the  thermo- 
couples being  soldered  by  means  of  gold.  The  curves  obtained,  based 
ion  a  large  number  of  observations,  change  their  chai'acter  at  about 
ithe  temperatures  at  which  the  two  metals  lose  their  magnetic 
properties. 

The  electrical  conductivity  of  cobalt  has  not  been  investigated  at 
temperatures  as  high  as  its  magnetic  transformation  point ;  but  from 
the  data  for  nickel,  it  may  be  assumed  that  the  conductivity  curve  for 
cobalt  should  exhibit  a  break  in  the  temperature-interval  900 — 1000°. 
There  is  hence  a  close  connexion  between  magnetic  properties, 
electrical  conductivity,  and  thermo-electric  properties.  In  order  to 
ascertain  whether  these  various  properties  can  undergo  sudden  change 
unaccompanied  by  a  heat  effect,  the  cooling  curves  of  nickel  and 
cobalt  were  investigated  by  Roberts- Austen's  differential  method,  the 
difference  of  temperature  being  measured  between  a  piece  of  platinum 
and  a  piece  of  nickel  or  cobalt  cooling  under  identical  conditions.  In 
the  case  of  cobalt,  a  slight  but  distinct  heat  effect  was  observed  at 
1985°,  but  for  nickel  there  was  no  indication  of  any  such  effect  between 
£00°  and  180°.  With  nickel,  then,  as  the  magnetic  properties, 
electrical   conductivity,   and   thermo-electric   properties   may   change 
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suddenly  without  any  accompanying  heat  effect,  these  properties 
must  depend  on  the  internal  structure  of  the  atom  and  not  on  a 
molecular  transformation,  such  as  a  change  from  one  allotropic 
modification  to  another.  T.  H.  P. 

Two  New  Forms  of  Laboratory  Electric  Furnace.  K. 
Friediucii  (Metalhirgie,  1908,  5,  703 — 705). — A  small  furnace 
giving  rapid  heat.iug  has  an  iridium  tube,  open  at  both  ends, 
120  mm.  long,  197  mm.  diam.,  and  04  mm.  thick.  A  fire-clay 
cylinder  with  a  mica  window  for  observation  protects  against  loss 
of  heat.  Such  a  furnace  can  be  raised  to  1600°  in  half  a  minute, 
using  900  — 1000  amperes  at  3  volts. 

For  maintaining  a  uniform  and  constant  temperature,  a  cylinder 
of  fire-resisting  material  is  used  in  which  a  platinum  spiral  is  em- 
bedded. Such  a  furnace  can  be  raised  to  1200  —  1300°  in  thirty 
minutes  with  a  current  of  2 — -2-5  amperes  at  220  volts. 

C.  H.  D. 

A  Method  of  Calculating  the  Number  of  Degrees  of 
Freedom  of  a  Molecule  among  which  the  Partition  of 
Energy  is  Governed  by  the  Principal  Temperature.  11. 
Bateman  (Mem.  Manchester  Phil.  Soa,  1908-1909,53,  No.  Ill,  1—9). 
—  Boltzmann  has  formulated  a  law  expressing  the  ratio  of  the  specilic 
heats  of  a  gas  in  terms  of  the  number  of  degrees  of  freedom  of  I  he 
molecule  the  energy  of  which  is  governed  by  the  principal  temperature, 
The  author  assumes  that  valency  is  a  degree  of  freedom  fulfilling  the 
condition  mentioned,  and  hence  that  each  atom  possesses  a  number  of 
degrees  of  freedom  represented  by  three  +  its  valency  under  the 
circumstances.  A  molecule  has  all  the  degrees  of  freedom  of  its 
constituent  atoms  minus  the  number  of  conditions  which  must  be 
satisfied  in  order  that  the  geometrical  configuration  may  remain 
permanent. 

This  theorem  leads  to  a  sot  of  simple  rules,  by  the  aid  of  which  the 
ratios  of  specific  heats  of  eighteen  elements  and  compounds  an 
calculated  with  surprising  approximation  to  the  experimental  values. 

R.  J.  C. 

Explanation  of  the  Negative  Coefficient  of  Expansion  of 
Silver  Iodide.  Qrinnell  Jones  (J.  Amer.  Chem.  Soc,  1909,  31, 
191 — 20D.  Compare  this  vol.,  ii,  214).  -Fizeau  (Ann.  Vhys.  Chem., 
1867,  132,  292)  determined  the  coefficient  of  expansion  of  three 
different  varieties  of  silver  iodide,  and  loimd  it  to  ho  negative  in  each 

This    fact    has    now    been    studied    in    the    light    of    Richard 
hypothesis  of  compressible  atoms.      It    is  shown   that  changes   in   the 
volume   of   .substances  with    increasing   temperature   are   i\uo   to   three 
causes  :  (1)  an  increase  in  the  spire  between  the  molocules  on  account 

of  the  increased  violence  of  the  lecular  vibrations;  (2)  an  increase 

in  the  volume  of  the  molecules  due  to  a  den-ease  in  cohesion  .  and 

i  change  in  the  volume  of  the  molecules  due  to  a  change  in  the 

chemical  attraction  of  the  atoms  for  each  other.     A   stud)  has  been 

made  of  the  l nergj  of  formation  of  silver  iodide  and  also  of  Bilvei 
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chloride  and  bromide.  The  results  show  that  in  the  case  of  silver 
iodide  the  affinity  of  the  silver  and  iodine  increases  with  rising  tem- 
perature, which  should  tend  to  produce  a  diminution  in  volume,  and 
this  is  in  agreement  with  the  fact  that  silver  iodide  actually  contracts 
when  heated. 

It  is  pointed  out  that,  in  general,  substances  with  a  low  coefficient 
of  expansion  are  stable  at  high  temperatures,  whilst  substances  with 
a  high  coefficient  of  expansion  are  unstable.  E.  G. 

Supercooling  and  Chemical  Constitution.  Karl  Drucker 
(Verh.  dent.  Naturforseh.  Aerzle.,  1907,  ii,  92 — 94). — Small  amounts 
(1 — 2  c.c.)  of  a  number  cf  typical  substances  were  allowed  to  cool 
very  graduallj',  and  the  temperatures  at,  which  solidification  took  place 
noted.  Among  the  substances  examined,  urethane  and  bromoform 
showed  very  little  tendency  to  supercooling ;  for  benzene,  ethylene 
dibromide,  and  «-xylene  the  tendency  was  greater,  and  aeetophenone, 
nitrobenzene,  acetic  acid,  and  anethole  showed  considerable  super- 
cooling. The  tendency  to  supercooling  seems  to  be  greatest  for  those 
substances  showing  considerable  change  of  complexity  with  alteration 
of  temperature.  Only  in  the  case  of  formamide  did  the  supercooling 
appear  to  be  influenced  by  the  degree  of  purity  of  the  substance. 

G.  S. 


Volatility  of  Arsenic  and  Thallium  in  Vacuum  and  a 
Method  of  Calculating  the  Boiling  Points  of  Metals.  Friedrich 
IKrafft  and  A.  Knocke  {Ber.,  1909,  42,  202— 206).— The  relationship 
existing  between  the  temperature  at  which  a  metal  commences  to 
volatilise  and  its  boiling  point  in  a  complete  vacuum  and  its  boiling 
point  under  a  pressure  of  760  mm.  (compare  Krafft,  Abstr.,  1905,  ii, 
144)  also  exists  between  the  temperatures  at  which  substances  sublime. 
It  is  shown  that  arsenic  in  a  vacuum  commences  to  volatilise 
it  96°,  and  sublimes  rapidly  at  the  constant  temperature  of 
325° ;  under  760  mm.  pressure  it  sublimes  constantly  at  554°.  The 
ilifference  between  the  first  and  second  values  and  the  second  and 
third  values  is  229°.  Consequently,  if  two  of  these  values  are  known, 
t  is  possible  to  calculate  the  third  ;  thus,  thallium  in  a  complete 
Vacuum  commences  to  volatilise  at  174°  and  boils  constantly  at  818°  ; 
■he  difference  is  644°  :  consequently,  the  boiling  point  of  thallium 
itnder  a  pressure  of  760  mm.  must  be  about  1462°.  W.  H.  G. 

Volatilisation  of  Difficultly  Volatile  Metals,  particularly 
Dlatinum  and  Iron,  in  Evacuated  Glass  Vessels.  A.  Knocke 
dBer.,  1909,  42,  206 — 210.  Compare  preceding  abstract). — An 
nvestigation  on  the  volatility  of  various  metals  in  a  complete  vacuum. 
'he  values  given  are  the  lowest  temperatures  at  which  volatilisation 
:  If  the  metal  could  be  detected  :  calcium,  398° ;  strontium,  375°  ; 
avium,  355°;  magnesium,  415°;  platinum,  540°;  iridium,  660°; 
alladium,  735°  ;  iron,  755°  j  cobalt,  640°  and  nickel,  about  750°. 

W.  H.  G. 
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Volatilisation  and  Sublimation  at  Minimum  Temperatures 
in  a  Vacuum,  particularly  of  High  Molecular  Carbon  Com- 
pounds. Che.  J.  Hansen  {Ber.,  1909,  42,210 — 214). — An  investi- 
gation on  the  volatility  of  certain  organic  compounds  in  a  vacuum  in 
which  the  cathode  light  disappears.  The  following  are  the  lowest 
temperatures  at  which  volatilisation  of  the  substance  can  be  detected  : 
lauric  acid,  22°  ;  myristic  acid,  27°  ;  palmitic  acid,  32° ;  stearic  acid,  38° ; 
laurone,  40°;  myristone,  46°  ;  palmitone,  52 '7° ;  stearone,  58°,  and  dotri- 
acontane,  63°.  In  a  complete  vacuum,  phenanthrene  loses  12%  of  its 
weight  at  about  20°  in  twelve  hours ;  anthracene  loses  1%  at  35°  in 
mx  hours  ;  phenanthraquinone  loses  0-15%  at  36°  in  ten  hours  ;  anthra- 
quinone  loses  0-08%  at  36°  in  ten  hours  ;  retene  loses  2-2%  at  36°  in 
fourteen  hours  ;  chrysene  is  volatile  at  60°,  and  alizarin  volatilises  at 
38 — 39°,  but  not  at  36°.  Maleic  acid  and  phthalic  acid  sublime 
undecomposed  in  a  complete  vacuum  at  about  80°  and  115 — 117° 
respectively.  W.  H.  G. 

Molecular  "Weights  of  Inorganic  Salts  in  Methyl  Acetate. 
Johannes  Schroeder  and  Hans  Steiner  (J.  pr.  Chem.,  1909,  [ii],  79, 
49 — 65). — An  investigation  on  the  state  of  inorganic  salts  dissolved  in 
methyl  acetate. 

The  molecular  elevation  of  the  boiling  point  of  methyl  acetate, 
using  naphthalene,  diphenylamine,  benzil,  and  camphor  as  normal  sub- 
stances, was  found  to  be  20-61,  from  which  is  calculated  the  latent 
heat  of  vaporisation,  w=  105-3  (compare  Gernhardt  and  Beckmann, 
Abstr.,  1896,  ii,  236). 

The  following  salts  were  investigated  :  the  thiocyanates  of  potass- 
ium and  sodium  ;  the  chloride,  bromide,  iodide,  and  thibcyanate  of 
lithium,  calcium  nitrate,  barium  iodide,  cobaltous  bromide,  zinc  nitrate, 
cadmium  iodide,  cuprous  chloride  and  bromide,  mercuric  chloride, 
bromide,  iodide  and  nitrate,  stannous  chloride,  and  bismuth  chloride  ; 
their  Bolubilities  in  the  boiling  solvent  were  estimated,  and,  without 
exception,  the  molecular  weights  derived  from  the  elevation  of  the 
boiling  point  of  the  solution  were  much  smaller  than  the  theoretical 
values;  the  conclusion  is  drawn,  therefore,  that  these  salts,  particularly 
in  'lilute  solutions,  are  largely  dissociated  into  their  respective  ions. 

The  laws  which  are  found  to  apply  to  the  dissociation  phenomena  of 
salts  in  aqueous  solutions  are  only  in  part  applicable  to  solutions 
in  methyl  acetate.  The  alteration  in  the  degree  of  dissociation  of  the 
Bolute  which  accompanies  the  change  of  concentration  in  this  solvent 
follows  a  different  course  to  that  of  aqueous  solutions.  It  is  not 
improbable  that  some  of  these  irregularities  are  due  to  the  diiliculty  of 
obtaining  certain  salts  in  an  anhydrous  state.  W.  H.  G. 

Thermochemistry    of     Phosphorus.       John    C.    Tiiomlinson 

(Chem.    \».<    l'.in'j,  99,  40). — In  a  previous  communication   (Abstr., 

i  ho  conclusion  was  drawn  thai  phosphorus  behaving  as  a 

quadrivalent  element  would  have  a  heat  of  combination  =  32-025  cals., 

ind  o  a  univalent  element     71-228  cals.,  or  when  bivalent, 

I  Employing   these    values,    formula-     have    been    arrived 

ai  which  give  a  t  heorel  ical  heat  of  combustion  in  a  reement  with  that 
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found,  and  are  intended  to  express  the  whole  reaction  of  combustion 
of  a  particular  variety  of  phosphorus  with  oxygen.  J.  V.  E. 

Thermochemical  Investigations  of  Organic  Compounds : 
Aromatic  Series.  W.  Svextoslavsky  (J.  Russ.  Phys.  Chem.  Soc, 
190S,  40,  1692 — 1715.  Compare  this  vol.,  ii,  23). — In  continuation 
of  his  previous  work  on  aliphatic  compounds,  the  author  analyses  the 
thermochemical  data  for  aromatic  hydrocarbons  and  for  members  of 
all  classes  of  oxygen-containing  aromatic  compounds.  The  general 
results  confirm  those  arrived  at  from  a  study  of  the  aliphatic  com- 
pounds, and  lead  to  the  following  additional  conclusions. 

In  benzeDe,  as  in  all  mono-  and  polycyclic  derivatives  of  it,  there 
exists  complete  saturation  of  the  atomic  linkings,  since,  quite  independ- 
ently of  any  increase  of  the  benzene  structure,  the  heat  required  for 
the  complete  rupture  of  the  nucleus  is  equal  to  9y  +  6x,  where  x  and  y 
represent  the  linkings  C-H  and  C— C,  and  have  the  same  magnitudes 
as  in  methane  and  ethane.  The  degrees  of  saturation  of  the  linking 
C-0  in  acids,  alcohols,  ethers,  aldehydes,  ketones,  and  quinones  have 
been  determined.  The  heat  of  formation  of  the  linking  C-0  in  the 
ether,  CH3'0-CH3,  is  6  Cals.  greater  than  the  heat  of  formation  of  the 
same  linking  in  the  alcohol,  CH3-0H. 

The  heats  of  formation  of  unsaturated  linkings  increased  in  any 
class  of  compounds  with  the  molecular  weight,  and  also  increase  in 
passing  from  a  normal  to  an  iso-structure.  In  the  different  classes  of 
compounds  investigated,  theheats  of  formation  of  an  unsaturated  linking 
depends  only  on  the  atoms  and  groups  surrounding  it.  Thus  the 
replacement  of  the  hydrogen  in  the  hydroxy  1  group  of  an  alcohol  or  an 
acid  causes  a  considerable  increase  in  the  heats  of  formation  of  adjacent 
unsaturated  linkings.  T.  H.  P. 

Alteration  of  the  Transition  Temperature  of  Glauber's  Salt 
by  a  Third  Substance.  Eugen  von  Bihon  and  S.  P.  Malschevsky 
{J.  Russ.  Phys.  Chem.  Soc,  1908,  40,  1619— 1635).— The  authors 
have  determined  the  changes  produced  in  the  transition  temperature 
of  decahydrated  sodium  sulphate  and  in  the  solubility  of  the  salt  by 
the  presence  in  various  concentrations  of  the  electrolytes,  sodium 
chloride,  bromide,  iodide,  and  chromate,  and  of  the  non-electrolytes, 
dextrose  and  alcohol. 

The  temperature  of  transition  of  the  pure  decahydrate  was  found 
to  be  32-45°  (compare  Richards  and  "Wells,  Abstr.,  1903,  ii,  411), 
solubility  determinations  at  this  temperature  giving  results  varying 
from  49'37  to  49*76  grams  of  anhydrous  sodium  sulphate  per  100 
grams  of  water,  the  mean  being  49'59. 

The  molecular  depressions  of  the  transition  temperature  produced  by 
the  electrolytes  are  very  nearly  the  same  as  those  caused  by  dextrose. 
The  depressions  due  to  ethyl  alcohol  are  considerably  less  than  theothers, 
as  would  be  expected  from  the  fact  that  the  alcohol  is  associated  in 
the  liquid  state.  The  depressions  caused  by  the  electrolytes  employed 
increase  with  the  concentration,  but  in  the  case  of  dextrose  such 
increase  is  almost  negligible.  This  difference  is  readily  explainable  as 
due  to  the  electrolytic  dissociation  of  the  electrolytes.     The  molecular 

vol.  xcvi.  ii.  15 
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depressions  produced  by  equimolecnlar  solutions  of  sodium  chloride, 
bromide,  and  iodide  diminish  markedly  in  the  order  NaCl,  NaBr, 
Nal.  The  solubility  of  sodium  sulphate  in  equimolecular  solutions  of 
these  three  salts  also  diminishes  in  the  same  series,  but  this  fact  is 
independent  of  the  electrolytic  dissociation  of  the  salts.  The  theory 
of  these  various  phenomena  is  discussed.  T.  H.  P. 

Thermodynamics  of  Binary  Mixed  Liquids.  Emil  Bose 
{Zeilsch.  physikal.  Chem.,  1909,  65,  458— 485).— Part  of  the  results 
described  in  this  paper  have  already  been  published  (Abstr.,  1907,  ii, 
435;  1908,  ii,  84). 

A  complicated  formula  is  deduced  connecting  the  heat  of  admix- 
ture of  two  liquids  with  the  composition  of  the  mixture.  The  formula 
is  applied  to  the  experimented  data  obtained  for  the  systems  formed 
by  mixing  water  with  methyl,  ethyl,  and  propyl  alcohols  respectively 
(luc.  cit.),  and  it  is  shown  that  in  all  three  cases  there  are  regular  and 
periodic  differences  between  the  observed  and  calculated  values  for  the 
heat  given  out.  The  deviations  are  ascribed  to  the  fact  that  in  all 
three  systems  both  components  are  associated.  G.  S. 

Compressibilities  of  the  Chlorides,  Bromides,  and  Iodides 
of  Sodium,  Potassium,  Silver,  and  Thallium.  Theodore  W. 
Richards  and  Gkinnell  Jones  (J.  Amer.  Chem.  Soc,  1909,  31, 
158— 191).— Richards  (Abstr.,  1902,  ii,  305;  1903,  ii,  132;  1904, 
ii,  704)  in  a  study  of  the  significance  of  changing  atomic  volume  has 
pointed  out  that  the  volumes  of  both  solids  and  liquids  probably 
depend  on  both  the  chemical  and  cohesive  forces  existing  within  them. 
In  order  to  ascertain  the  connexion  between  the  internal  pressures 
and  the  external  volumes  of  substances,  it  is  necessary  to  know  the 
compressibilities  of  both  elements  and  compounds  through  a  wide 
range  of  pressure.  The  compressibilities  of  a  number  of  substances 
have  already  been  determined  (Abstr.,  1904,  ii,  384  ;   1907,  ii,  858). 

In  the  present  paper,  the  compressibilities  of  the  chlorides,  brom- 
ides, and  iodides  of  sodium,  potassium,  silver,  and  thallium  have  been 
determined  by  a  slight  modification  of  the  method  used  in  the  earlier 
work.  The  results  obtained  between  100  and  500  megabars  (the 
megabar  being  the  pressure  of  a  megadyne  per  sq.  cm.)  are  as 
follows:  sodium  chloride,  4-lxl0~6;  sodium  bromide,  5-lxl0~°; 
sodium  iodide,  6'9  x  10~";  potassium  chloride,  5"0  x  10~°;  potassium 
bromide,  6'2  x  10^°  ;  potassium  iodide,  86  x  10-°  ;  silver  chloride, 
2-2x10°;  silver  bromide,  26  x  10"° ;  silver  iodide,  3-9x10-°; 
thallous  chloride,  4-7  x  10~°  ;  thallous  bromide,  5-1x10""°;  thallous 
iodide,  6'7  x  lO"9. 

The  relative  values  of  these  compressibilities  have  been  correlated 
with  the  volatility,  surface  tension,  internal  stress,  and  heat  of  forma- 
lly and  also  with   tho  compressibility  of  the  elements 
and  the  contraction  which  occurs  during  the  formation  of  the  salts 
from  t  heir  elemental 

M  of  this   work   support  the   hypothesis  which   has  been 

put    forward   with   regard  t<>  the  irolumea  <>f  liquids  and  solids,  and 
afford  further  evidence  of  the  significance  of  changing  atomic  vol  nine. 

K.  Q. 
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Relation  between  the  Compositions  of  the  Vapour  and 
Solution  with  Binary  Mixtures  exhibiting  a  Maximum  or 
Minimum  [Pressure].  A.  E.  Makovetzki  (J.  Russ.  Phys.  Cham. 
Soc,  1908,  40,  1715 — 1735). — Starting  from  the  principle  of  dynamic 
equilibrium,  the  author  deduces  that,  for  binary  mixtures  of  liquids 
exhibiting  a  maximum  or  minimum,  the  relation  between  the  concen- 
trations of  the  two  components  in  the  liquid  (x2  and  1  -  a;.,)  and 
gaseous  (xx  and  1  -xx)  states  is  expressed  by  the  formula  «2/(l  —  sb3)  = 
Kx^KX  —  Xj),  that  is,  the  coefficients  of  distribution  of  the  components 
in  the  two  states  bear  to  one  another  n  constant  relation.  The  above 
expression  confirms  and  is  a  simplified  form  of  van  der  Waals'  equa- 
tion :  k2/(1  -  x„)  =  e,fMl't-eix1/(l  -  Xj).  The  results  obtained  on  examining 
mixtures  of  the  ether  of  ethylene  glycol  and  water,  carbon  disulphide 
and  acetone,  carbon  disulphide  and  methylal,  ethyl  iodide  and  ethyl 
acetate,  and  acetone  and  chloroform,  are  in  good  agreement  with  those 
calculated  on  the  basis  of  the  above  formula. 

The  work  of  van  der  Waals,  Margules,  Gibbs,  von  Zawidzki 
(Abstr.,  1901,  ii,  6),  Konowaloff  (A.bstr.,  1907,  ii,  602),  and  Dolezalek 
(this  vol.,  ii,  22)  is  discussed.  T.  H.  P. 

Measurement  of  the  Surface-tension  and  other  Physical  Con- 
stants of  Acetic  Acid-Water  Mixtures.  Leo  Grunmach  (Ann. 
Physik,  1909,  [iv],  28,  217 — 257).— The  surface-tension,  refractive 
index,  and  electrical  conductivity  of  mixtures  of  acetic  acid  and  water 
have  been  measured.  The  values  of  the  surface-tension,  obtained  by 
determining  the  wave-lengths  of  capillary  waves  generated  ou  the 
surface  of  the  liquid  mixtures,  decrease  continuously  as  the  percentage 
of  acetic  acid  in  the  mixture  increases.  There  is  therefore  no  apparent 
connexion  between  the  surface-tension  and  the  viscosity,  for  the 
viscosity  increases  with  the  acetic  acid  concentration  to  a  maximum 
which  corresponds  approximately  with  the  mixture  of  maximum 
contraction  and  then  decreases. 

The  refractive  index  increases  with  the  proportion  of  acetic  acid 
in  the  mixture,  attains  a  maximum  for  a  mixture  containing  S7%  of 
this,  and  then  decreases.  The  composition  of  this  mixture  of  maximum 
refractive  index  differs  from  that  of  the  mixture  corresponding  with 
maximum  contraction  and  maximum  density. 

The  electrical  conductivity  measurements  relate  to  mixtures  con- 
taining from  43'9  to  99'6%  of  acetic  acid.  The  specific  conductivity 
diminishes  continuously  with  increasing  proportion  of  acetic  acid,  and 
there  is  no  evidence  of  any  abnormal  change  at  the  concentration 
which  corresponds  with  the  maximum  contraction. 

H.  M.  D. 

Anomalies  in  the  Viscosity  of  Anisotropic  Liquids  in  a 
Condition  of  Hydraulic  Flow.  Ejiil  Bose  (Physikal.  Zeitsch., 
1909,  10,  32 — 36). — Measurements  have  been  made  of  the  times  of 
flow  of  anisaldazine  through  a  capillary  tube  at  temperatures  in  the 
neighbourhood  of  the  clearing  temperature  and  under  different 
hydrostatic  pressures.  When,  as  a  result  of  an  increase  in  the 
hydrostatic  driving  pressure,  the  Poiseuille  condition  of  flow  is  replaced 

15—2 
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by  the  hydraulic  condition,  the  anomalies  exhibited  by  the  viscosity 
of  the  anisotropic  liquid  are  found  to  diminish.  The  observations 
support  the  author's  view  that  anisotropic  liquids  represent  molecular 
aggregates  in  which  the  molecules  tend  to  move  by  preference  in  the 
direction  of  the  long  axes  of  the  molecules.  H.  M.  D. 

Laws  of  the  Molecular-  and  Viscosity-Diffusion  of  Gases 
through  Tubes.  Martin  Knudsen  (Ann.  Physik,  1909,  [iv],  28, 
75  — 130). — The  author  has  determined  the  rate  at  which  hydrogen, 
oxygen,  and  carbon  dioxide  pass  through  capillary  tubes  under 
different  conditions.  By  alteration  of  the  gas  pressure  the  ratio 
between  the  mean  free  path  of  the  molecules  and  the  radius  of  the 
capillary  tube  was  made  to  vary  between  very  wide  limits.  McLeod 
gauges,  connected  with  two  gas  reservoirs  on  opposite  sides  of  the 
capillary  tube,  were  used  to  determine  the  absolute  pressure  values  as 
well  as  the  pressure  fall. 

When  the  radius  of  the  tube  is  very  small  in  comparison  with  the 
mean  free  path  of  the  molecules,  molecular  diffusion  takes  place  at  a 
rate  which  is  proportional  to  the  driving  pressure  and  inversely 
proportional  to  the  square  root  of  the  density  of  the  gas. 

When  the  radius  of  the  tube  is  not  very  small  or  very  large  in 
comparison  with  the  mean  molecular  free  path,  the  rate  of  passage 
through  the  tube  is  determined  partly  by  molecular  diffusion,  and 
partly  by  a  movement  regulated  by  Poiseuille's  law.  In  these 
circumstances,  the  quantity  of  gas  which  passes  through  the  tube  in 
unit  time  under  the  influence  of  unit  fall  of  pressure  decreases  at  first 
as  the  pressure  increases,  a  minimum  value  being  attained  when  the 
pressure  is  still  very  small,  and  beyond  this  the  quantity  increases 
uniformly  with  the  pressure.  A  considerable  part  of  the  paper  deals 
with  the  theory  of  the  phenomenon.  H.  M.  D. 

Osmotic  Pressure  of  Sucrose  Solutions  at  25°.  Harmon  N. 
Morse  and  William  YV.  Holland  (Amer.  Cham.  J.,  1909,41,  1 — 19. 
Compare  Abstr.,  1908,  ii,  071,  1019).— With  the  object  of 
ascertaining  the  temperature-coefficient  of  the  osmotic  pressure, it  was 
decided  to  measure  tho  pressure  of  sucrose  solutions  in  concentrations 
from  01  to  1*0  weight-normal  at  intervals  of  five  degrees  from  0°  to 
30°.  Of  these,  measurements  at  10°  and  15°  have  already  been 
recorded  (loc.  dt.),  and  the  authors  now  publish  in  customary  form 
the  pressure  measurements  of  the  usual  ten  concentrations  of  solution 
Tables  giving  a  summary  of  the  progress  made  up  to  the 
pre  ■  at  time  are  also  appended,  from  which  ii  is  seen  that  the  osmotic 
I"'  ore  i  throughout  higher  than  the  corresponding  gas  pressure,  the 
mean  ratio  being  1*06  ;  1  in  all  eases  from  5°  to  25°.  J.  V.  E. 

Cohesion  Pressure  (Haftdruck).  The  Theory  of  Solutions. 
[sidob  Tbaubi  i  L909,  42,  86     94). — The  paper  is  a  summary  of 

the  author's  work  appearing  elsewhere  (Vtrh.  Deut.  Phya.  Oes.,  1908, 
10,  -IHii ;  and  in  its  physiological  relationships  (Abstr.,  1908,  ii,  665), 

All  form  of  energy  can  be  expressed  as  the  product  of  an  intensity 
nnd    a    capaoity    Factor.     Again  t    the    modern    theories   of   osmotic 
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pressure  and  electrolytic  dissociation,  the  author  levels  the  reproach 
that  only  the  capacity  factor  has  been  considered.  The  intensity 
factor,  which  he  calls  the  cohesion  pressure  and  which  represents  the 
force  with  which  a  solute  is  retained  in  a  solution,  has  been  altogether 
neglected, although  its  examination  in  solutions  is  as  necessary  as  that 
of  potential  in  electrochemistry. 

Gibbs  has  proved  thermodynamically  that  a  solute  which  diminishes 
the  surface-tension  of  a  solvent  tends  to  accumulate  in  the  surface 
layer,  and  vice  versa.  This  principle  is  enunciated  by  the  author  in 
the  form  :  the  more  a  solute  diminishes  or  increases  the  surface- 
tension  of  a  solvent,  so  much  the  smaller  or  the  greater  is  its  cohesion 
pressure.  Accordingly,  tbe  difference  of  the  surface-tensions  of  a 
solvent  and  a  solution  is  a  measure  of  the  cohesion  pressure. 

In  osmosis,  the  driving  force  is  the  difference  of  the  surface-tension, 
not  the  osmotic  pressure.  If  equimolecular  aqueous  solutions  of  amyl 
alcohol  and  of  sugar  are  separated  by  a  membrane,  equilibrium  is  not 
established  (as  it  should  be  by  the  ordinary  theory,  since  the  number 
of  particles  on  both  sides  of  the  membrane  is  equal),  because  amyl 
alcohol,  which  diminishes  greatly  the  surface-tension  of  water,  has  a 
smaller  cohesion  pressure  than  sugar,  which  increases  the  surface- 
tension. 

By  measuring  the  surface-tension  of  salt  solutions,  the  author  has 
been  able  to  arrange  ions  in  the  order  of  their  cohesion  pressures. 
There  is  scarcely  a  property  of  solutions  for  which  this  order  is  not 
wholly  or  approximately  retained.  Such  properties  have  been 
examined  as  the  capacity  of  hydration,  diminution  of  solubility, 
compressibility,  diminution  of  vapour  pressure,  depression  of  the 
freezing  poiDt,  internal  friction,  mobility  and  electrical  conductivity, 
diminution  of  the  specific  heat,  heat  of  solution,  heat  of  neutralisation, 
optical  activity,  specific  volume,  velocity  of  reaction,  refraction  and 
absorption  of  light,  and  valency.  Since  the  internal  pressure  of 
most  organic  liquids  is  approximately  the  same,  the  author  states  that 
those  organic  liquids  have  the  greatest  solubility  which  have  the 
greatest  cohesion  pressure.  This  deduction  is  confirmed  without 
exception. 

The  relations  between  surface-tension  and  partition-coefficients 
and  between  surface-tension  and  adsorption  (compare  Freundlich, 
Abstr.,  1907,  ii,  155)  are  very  briefly  referred  to.  With  regard  to 
the  vapour  pressure  of  aqueous  solutions  of  volatile,  organic  substances, 
the  author  finds,  in  conformity  with  his  theory,  that  the  vapour 
pressure  of  substances  of  the  same  boiling  point  in  aqueous  solution 
is  so  much  the  greater  the  greater  their  cohesion  pressure,  and  that 
substances  of  the  same  cohesion  pressure  have  vapour  pressures  so 
much  the  greater  the  lower  the  boiling  point. 

Reference  must  be  made  to  the  original  p;iper  (loc.  cil.)  for  evidence 
of  the  following  statements. 

The  approximately  equal  heats  of  neutralisation  of  strong  acids 
and  strong  bases  is  a  consequence  of  the  fact  that  the  difference 
between  the  cohesion  pressure  of  any  strong  acid  and  its  salt  with  a 
given  strong  base  is  approximately  the  same  ;  with  regard  to  weak 
acids,  however,  it  is  found  that,  in  consequence  of  the  small  cohesion 


218  ABSTRACTS   OF   CHEMICAL  PAPERS. 

pressure  of,  for  example,  acetic  acid,  the  work  necessary  to  separate 
acetic  acid  from  its  solvent  is  just  so  much  less  than  the  work  in  the 
separation  of  a  strong  acid  as  corresponds  with  the  difference  of  the 
work  of  ionisation. 

The  greater  the  cohesion  pressure  of  a  substance  or  its  ions  the 
greater  is  the  degree  of  ionisation. 

For  organic  substances  of  small  cohesion  pressure,  the  square  root 
of  the  cohesion  pressure  is  proportional  to  the  molecular  volume,  and 
therefore  to  the  molecular  refraction  and  to  the  sum  of  the  valencies 
(Abstr.,  1907,  ii,  205) ;  the  contraction  of  the  co-volume  is,  in  aqueous 
solution,  proportional  to  the  cohesion  pressure. 

The  whole  behaviour  of  colloids,  such  as  albumin,  etc.,  is  explained 
bv  the  fact  that  their  cohesion  pressure  in  water  is  practically 
nil. 

The  cohesion  pressure  is  an  ionising  force,  and  the  omission  of  its 
consideration  in  the  theory  of  electrolytic  dissociation  has  led  to 
disastrous  results.  The  theory  of  Arrhenius,  which  the  author 
regards  as  fundamentally  erroneous,  is  concerned  only  with  changes 
in  the  capacity  factor,  that  is,  with  the  number  of  particles  in  the 
solution,  and  does  not  take  into  account  the  fact  that  changes  of  the 
cohesion  pressure  must  play  an  important  role.  The  abnormal 
behaviour  of  concentrated  solutions  is  connected  with  the  cohesion 
pressure.  C.  S. 

Guldberg  and  Waage's  Law  from  the  Point  of  View  of  the 
Theory  of  Probabilities.  S.  Voinitsch-Sjanoschentzkv  (J.  Jiuss. 
Phya.  Chem.  Soc,  1908,  40,  1676— 1684).— A  mathematical  paper, 
in  which  the  author  shows  that  the  law  of  Guldberg  and  YVaage  can 
be  deduced  by  applying  the  theory  of  probabilities  to  the  atomic- 
molecular  hypothesis,  no  further  assumptions  being  required. 

T.  H.  P. 

•    ft  Three-phase   Equilibrium,   showing   a   Pressure   Minimum, 

.     V.the  Case  of  a  Dissociating  Compound  of  Two  Components. 

/oo_je.  Geeabd     H.    Leopold     {Zeilsch.    physikal.    Chem.,    1909,    65, 

Mi       vi^-441 ). — A  theoretical  paper.     The  different  forms  of  curve  for  a 

.'    o'hase  system  in  which  a  minimum  valuo  for  the  pressure  occurs 

■  1 1  sussed   and    figured.     The  theoretical   conclusions    have   been 

,  1,.,,'y    experiments    with    chloral    alcoholate    and    with     aniline 

iggOride  ;  the  results  are  to  he  communicated  in  a  later  paper. 

G.  S. 

R    u    aTI|t"our  of  Sulphuric  Acid  in  Ester  Formation.      Anton 

™ Ai"    '■     !  fonatoh.,  1909,  30,  1—27).— Measurements  of  the  velocity 

.  .         on  ol    ethyl    hydrogen    Bulphate  at   25°  in  dilute  and  in 

,,  .     tl     aqueous    alcohol     and    with     various    concentrations    of 

oh, hunt-  :u10       .      '  ,         .,  .,  . 

■fill  snow  that  toe  reaction  is  uiiiiimlccular.      I  lii!  esterinca 
i  ion  constn  ha  ,        ,     I.,,-        .i  ,•  ,       , 

calculated  I  nun  t  he  i  on  at  ion  tor  u  ii  I  nit)  ecu  la  r  reactions, 

I  C  f        .    I  t       /         ,  J  C        ,   I 

i'l    as    :t    liiiiftion    ol     lii..    water  content    lir)    anil    of    the 

concent  ratit  ai         ,■    ,  i  ,   ,  ■  ,   ,      ,        ,      ,   ,,      • 

■ii  ol    the  sulphuric  acid  (c)  l>v  the  following  equation, 

v ,''■„„"""  ,".""   inginhoura:    1/A    99-80  +  7-578/o-l-101/o«+(123-7- 

uu/c"t       "    l8/o»)w  +  (106-6  +  251-8/0 - 25<47/o«)to«       This   equation 
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holds  for  w=0-05-  I -4  and  for  «  =  O12-0-6;  also  for  w  =  0l  -02,  it 
is  correct  up  to  c  =  1'4. 

The  addition  of  water  causes  less  retardation  in  the  formation 
of  ethyl  hydrogen  sulphate  than  in  the  formation  of  ethyl  chloride. 
The  addition  of  alcoholic  hydrogen  chloride  causes  an  increase  in  the 
Velocity  of  formation  of  ethyl  hydrogen  sulphate  varying  from  about 
30%  to  60%  according  to  the  concentrations  of  the  hydrochloric  and 
sulphuric  acids ;  this  increase  is  considerably  less  than  would  be 
expected  if  the  catalysis  were  produced  by  the  hydrogen  ions. 

The  constant  of  esterification  of  /3-phenylpropionic  acid  by  alcoholic 
sulphuric  acid  at  25°  varies  with  the  concentrations  of  water 
(w  =  0'06  -  1'3)  and  sulphuric  acid  (c  =  0-16  —  0'69)  according  to  the 
expression  :  1/k  =  0-0824  +  0-2515/c  +  0-01752/c2  +  (-  1319  +  2-246/c  - 
l-336/c2)w  +  (  -  0-0480  -  0-2062/c  +  0-1091/c2)w2. 

In  alcohol  containing  little  water,  the  increase  of  the  esterification 
velocity  effected  by  sulphuric  acid  is  only  about  one-third  of  that 
produced  by  hydrochloric  acid.  In  general,  the  influence  of  added 
water  is  less  with  sulphuric  than  with  hydrochloric  acid,  as  regards 
both  decrease  of  the  reaction  velocity  and  also  the  deviation  of 
the  value  of  h  from  proportionality  to  the  concentration  of  the 
catalyst.  T.  H.  P. 


Steric  Hindrance.  I.  Theory  of  Esterification  of  Organic 
Carboxylic  Acids.  Arthur  Michael  (Ber.,  1909,  42,  310 — 317. 
Compare  Rosanoff  and  Prager,  this  vol.,  ii,  32  ;  Prager,  ii,  33). — 
Victor  Meyer  found  that,  in  the  esterification  of  aromatic  acids  by 
means  of  alcohol  and  hydrogen  chloride,  the  greater  the  mass  of  the 
substituent,  especially  in  the  ortho-position,  the  lower  the  esterification 
(Abstr.,  1894,  i,  463  ;  1895,  i,  93  ;  1896,  i,  547),  A  similar  rule  was 
found  by  Sudborough  and  Lloyd  to  hold  for  substituted  acetic 
acids  (Trans.,  1S98,  73,  81  ;  1899,  75,  467;  compare  also  Gyr,  this 
vol.,  ii,  33).  Menschutkin  (Abstr.,  18S2,  595),  without  the  use  of  a 
catalyst,  found  that  the  replacement  of  hydrogen  in  acetic  acid 
lowered  the  velocity  of  esterification,  but  Lichty  (Abstr.,  1895,  ii,  157  ; 
1896,  ii,  557)  found  that  the  substitution  of  chlorine  increased  the 
velocity,  a  result  in  direct  opposition  to  that  obtained  with  a  catalytic 
agent.  Goldschmidt's  view  (Abstr.,  1906,  ii,  219)  that  the  true  agent 
in  catalytic  esterification  is  a  complex  ion  composed  of  the  hydrogen 
ion  and  alcohol  is  rejected,  and  the  opiuion  is  expressed  that  a  Kekule 
"  double  molecule  "  is  first  of  all  formed,  composed  of  hydrogen  chloride 
and  carbinol,  for  which  there  is  experimental  evidence  (Archibald  and 
Mcintosh,  Trans.,  1904,  85,  919),  rather  than  combination  between 
organicacid  and  catalyst.  Such  a  "double  molecule," it  is  thought,  would 
be  richer  in  chemical  energy,  and  would  resemble  the  acid  more  than  the 
alcohol  in  properties.  This  would  unite  with  the  carboxylic  acid, 
which  would  then  decompose  directly  into  ester,  water,  and  halogen 
acid.  In  the  case  of  alcohol  and  organic  acid,  the  ortho-acid  first 
formed  would  decompose  into  ester  and  water.  Menschutkin's  results 
are  explained  by  the  positive  methyl  group  diminishing  the  free 
chemical  energy  of  the  carbonyl  radicle,  where  chlorine,  being  nega- 
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tive,  would  increase  it.  This  increase  in  the  negative  character  of  the 
acid  itself,  although  increasing  the  esterification  of  the  acid  by  the 
direct  method,  would  diminish  the  attraction  of  acid  for  the  halogen 
acid-carbinol  molecule,  and  therefore  a  decrease  in  the  esterification 
would  result.     The  following  table  is  given  for  the  two  methods  : 


Cata- 
Direct.    lytic. 

Formic  acid 100-0     1124-0 

Acetic     „     71-9       104-0 

Chloroacetic  acid 102-8        78-8 

Dichloroacetic  acid 253-1  2-1 

Propionic  acid 667  ,     91 '9 


Cata- 

Direct.  lytic. 

7i-Butyric  acid 53'9  500 

isoButyric  acid 11*8  2-6 

n- Valeric  acid  —  53'5 

n-Hexoic     „     53"6  54'6 

!i-Oetoic     „       50-0  547 


The  numbers  are  relative,  and  those  in  the  first  column  are  not 
comparable  with  those  in  the  second.  The  paper  concludes  with  a 
discussion  of  the  influence  of  substitution  in  the  various  positions,  the 
relative  great  decrease  from  propionic  to  butyric  acids  being  empha- 
sised ;  also,  the  analogous  results  obtained  with  aromatic  acids  and 
the  influence  of  fluorine  are  explained  on  the  author's  hypothesis 
(compare  also  Goldschmidt,  this  vol.,  ii,  129).  V7.  R. 

Steric  Hindrance.  II.  Influence  of  Substituents  in 
Aromatic  Carboxylic  Acids  on  their  Esterification.  Arthur 
.Michael  and  X.  J.  Oechslin  (Ber.,  1909,  42,  317 — 330.  Compare 
preceding  abstract). — The  influence  of  substituents  like  chlorine, 
bromine  and  iodine,  nitroxyl,  methyl  and  hydroxy  1  on  the  esterifica- 
tion of  benzoic  acids  by  the  direct  method  was  carried  out  by  heating 
solutions  of  these  acids,  strength  1/100  mol.  in  7-5  c.c.  methyl  alcohol, 
at  temperatures  like  135°  or  165°  in  a  closed  tube,  and,  after  a  suitable 
period,  the  tube  was  opened  and  the  contents  titrated  with  jV/10 
barium  hydroxide  solution.  The  following  table  indicates  the 
character  of  the  results  obtained  after  seventeen  hours'  heating  at 
135°: 

%.  Affinity  constant. 

Benzoic  acid 20-0  0-006 

o-Nitrobenzoic  acid 21*2  0-616 

m-Nitrnbenzoic    ,,     57'4  0'034 

p-Nitrobansoic    ,,    40-0  0-040 

o-Toloio  acid 12-2  0-012 

m-Toluic   ,,  20-0  0-005 

p-Toluio    ,,   21-0  0-005 

lorobenzoio  acid ...        25-6  0*182 

p-Chl  37'8  0-0093 

The  mall  offect  of  chlorine  and  nitroxyl  in  the  ortho-position  is  very 
marked,  especially  ae  compared  with  the  effect  of  the  methyl  group; 
the  influence  excited  by  a  m-nitro-group  is  extraordinary:  7-1";',  can 
be  obtained  as  ester  at  166°  after  twenty  boms.  These  results  are 
directly  opposed  to  those  obtained  by  the  indirect  method  ;  thus,  for 
instance,  with  a  catalyst,  o  nitrobonzoic  acid  is  only  slightly  estcrified, 
and  with  the  meta- and  para-acids  the  esterifioation  velocity  is  only 
two-thirdi    ol    the  value  tor  benzoic  acid.     Without  a  catalyst,  the 

i  ii  i"  is  acid  ;  «  :  m  :  /)  -  I  :  1  :  3  :  li.      .Similar   experiments    were  carried 
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out  with  butyric,  the  two  crotonic  ,  and  the  four  chlorocrotonic  acids, 
and  with  ortho-disubstituted  benzoic  acids.  From  the  results  of  these 
experiments,  the  following  conclusions  are  drawn  :  (1)  In  the  presence 
of  a  catalyst,  the  velocity  of  esterification  is  conditioned  chiefly  by  the 
affinity  between  acid  and  catalyst,  and  the  results  only  show  the 
influence  of  the  substituent  on  this  attraction.  (2)  The  influence  of 
substituents  on  the  velocity  of  esterification  of  the  carboxyl  group  can 
only  be  ascertained  by  the  direct  method.  These  furnish  no  experi- 
mental results  which  support  the  idea  that  the  space  occupied  or  the 
mass  of  the  substituent  influence  the  phenomena.  (3)  It  is  the  chemical 
nature  of  the  substituents  which  is  the  determining  factor.  (-1)  Al- 
though the  indirect  method  shows  a  similarity  to  exist  between 
acetic,  crotonic,  and  benzoic  acids,  with  the  direct  method  it  is  only 
in  the  case  of  the  meta-  and  para-aromatic  acids  that  this  analogy  holds  ; 
with  the  ortho-compounds  it  is  only  partial.  W.  E. 

Present  Status  of  the  Solvate  Theory.  Harky  C.  Jones 
(Anier.  Chem.  J.,  1909,  41,  19 — 57). — This  communication  is  a  sum- 
mary of  the  work  carried  out  and  published  during  the  past  ten  years 
by  Jones  and  his  co-workers  (compare  Abstr.,  1899,  ii,  5S7,  628; 
1900,  ii,  262,  526;  1902,  ii,  489;  1903,  ii,  55,  131,  634,  637;  1904, 
ii,  235,  386,  710,  711  ;  1905,  ii,  445,  509,  687,  794;  1906,  ii,  66, 
327,  329,  737,  827;  1907,  ii,  147,  211,  212,  438;  1908,  ii,  19,  259, 
260,  474,  1011).  J.  V.  E. 

Forms  of  Matter.  P.  P.  von  Weimaen  (Zeitsch.  Chem. 
Ind.  Kolloide,  1909,  4,  27—38.  Compare  this  vol.,  ii,  132).— 
In  this  continuation  of  the  previous  paper  it  is  shown  that  the  forma- 
tion of  the  hydrosol  form  of  barium  sulphate  is  induced  by  increasing 
the  number  of  centres  of  crystallisation ;  this  can  be  effected  by 
increasing  the  viscosity  of  the  liquid  medium  or  by  increasing  the 
degree  of  association  of  the  reacting  components  of  the  solution.  In 
the  author's  experiments  the  viscosity  was  increased  by  the  use  of 
nearly  saturated  solutions  of  zinc  chloride  or  manganous  thiocyanate, 
the  reacting  components  in  the  first  case  being  cadmium  sulphate  and 
barium  chloride,  and  in  the  second,  barium  thiocyanate  and  manganous 
sulphate.  The  degree  of  association  is  increased  by  replacing  the 
solvent  water  by  solvents  of  smaller  dissociating  power.  The  conditions 
which  thus  favour  the  formation  of  the  hydrosol  form  of  barium 
sulphate  are  applicable  to  all  substances. 

From  the  observed  facts  relating  to  precipitation  phenomena,  the 
author  shows  how  the  conditions  necessary  for  the  production  of 
typical  colloids  in  the  form  of  fully  developed  crystals  can  be  deduced. 
So-called  typical  colloids  can  be  obtained  in  the  crystalline  form  by 
allowing  extremely  dilute  solutions  of  the  reacting  components  to 
interact  slowly ;  in  the  case  of  very  slightly  soluble  substances, 
increase  of  the  solubility  by  suitable  means  also  favours  the  formation 
of  crystalline  particles.  The  actual  methods  which  have  been  used 
in  the  numerous  cases  recorded  in  the  literature  depend  on  one  or 
other  of  these  artifices.  The  influence  of  the  concentration  of  the 
reacting  solutions  on  the  structure  of  precipitated  aluminium  hydi- 
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oxide  has  been  examined.  Solutions  of  ammonia  and  aluminium 
chloride  more  concentrated  than  A7500  give  rise  to  "amorphous" 
forms.  Solutions  less  concentrated  than  A72500  yield  microscopic, 
crystalline  forms.  The  phenomena  thus  observed  with  aluminium 
hydroxide  (a  "colloid")  and  barium  sulphate  (a  "crystalloid")  are 
exactly  parallel  ;  the  quantitative  differences  are  simply  due  to  the 
fact  that  aluminium  hydroxide  is  very  much  less  soluble  in  water  than 
barium  sulphate.  H.  M.  D. 

Hydrogels  in  the  Mineral  Kingdom.  Felix  Cornu  {Zeitsch. 
Chem.  Ind.  Kolloide,  1909,  4,  15 — 18). — The  author  gives  a  list  of 
minerals  which  belong  to  the  group  of  hydrogels.  These  gels  are 
products  of  all  normal  weathering  processes,  whether  these  take  place 
in  silicate  rocks  or  in  the  oxidation  zones  of  ore  deposits. 

For  every  mineral  hydrogol  it  is  possible  to  find  a  corresponding 
crystalloid  form  ;  such  corresponding  forms  are  grouped  in  a  table  by 
the  author.  The  mineral  gels  are  characterised  by  certain  general 
properties  in  respect  of  form,  cleavage,  optical  behaviour,  etc. 

H.  M.  D. 

Theory  of  Tanning.  Andrea  Ricevuto  (Gazzetta,  1909,  39,  i, 
28 — 34). — When  a  current  is  passed  through  a  colloidal  gelatin 
solution,  the  gelatin  particles  move  towards  either  the  anode  or  the 
cathode  according  as  the  reaction  of  the  liquid  is  alkaline  or  acid, 
whilst  no  transport  takes  place  if  the  reaction  is  neutral. 

The  author  has  carried  out  similar  experiments  on  tannin,  sumach, 
and  a  number  of  other  tanning  materials,  which,  as  would  be  expected, 
in  presence  of  an  acid  or  a  base  assume  a  charge  opposite  in  sign  to 
that  of  the  gelatin,  whilst  in  neutral  solution  no  precipitation  occurs 
on  mixing  solutions  of  gelatin  and  the  tanning  material.  It  is  note- 
worthy that  dialysis  removes  the  acidity  from  some  of  the  original 
tanning  materials,  but  not  from  others. 

The  author  regards  the  determining  cause  of  the  phenomenon  of 
tanning  as  the  diversity  of  the  electric  charges  carried  by  the  colloidal 
particles,  the  action  of  the  acid  present  being  of  the  highest  import- 
ance. T.  H.  P. 

Atomic  Weight  Formula  Based  on  the  Law  of  Mass  Action 
and  Avogadro's  Rule.  August  L.  Bernoulli  (Zeitsch.  physikal. 
Chem.,  1909,  66,  391  —  427). — A  mom  detailed  account  of  work  already 
published  (Abstr.,  1908,  ii,  1001).  The  agreement  between  the  iuter- 
national  values  of  the  atomic  woights  and  the  "kinetic"  values 
rali'ulatod  according  to  the  author's  theory  is  in  some  cases  only 
moderate,  but  the  agreement  is  better  when,  instead  of  the  international 
value.',  "reduced"  values  calculated  from  the  experimental  data  on 
the  be  me  fundamental  kinetic  values  are  used.  O.  S. 

Molecular  Diameters.  William  Sothbbland  (I'ltil.  Mag.,  1909, 
|  vi  |,  17,  320  \vi  l ).  The  author  pom  is  out  that  .leans  iii  his  estimate 
of  the  diameters  of  various  molecules  (Abstr.,  1905,  ii,  II)  neglected 
t  In-  effect  of  ooheaional  forces  on  viscosity,  conductivity,  diffusivity, 
and  deviation  from    lioylo's  law.      A   correction,  J'/'/(T+V),   is  there- 
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fore  applied,  where  T  is  the  absolute  temperature  and  C  is  a  parameter 
proportional  to  the  mutual  potential  energy  of  two  molecules  in 
contact.  A  revised  table  of  diameters  of  twelve  gaseous  molecules  is 
given.  JR.  J.  C. 

Molecular  Dimensions  on  the  Basis  of  the  Kinetic  Theory  of 
Gases.  Max  Reinganum  (Ann.  Physik,  1909,  [iv],  28,  142 — 152). — 
A  criticism  of  the  values  obtained  by  Sirk  (ibid.,  1908,  [iv],  25,  89-1) 
for  the  dimensions  of  molecules.  These  numbers  are  deduced  on  the 
false  assumption!  that  the  molecules  are  elastic  spheres  having  no 
action  on  one  another.  When  the  attractive  forces  are  taken  into 
account,  a  different  series  of  equations  is  obtained.  In  some  cases  the 
calculated  results  are  in  error,  because  of  the  fact  that  the  coefficients 
of  viscosity  used  in  the  calculations  are  about  50%  too  large. 

H.  M.  D. 

Continuous  Apparatus  for  Preparation  of  Gases  Evolved 
in  the  Cold.  Maxime  Gasnier  (Bull.  Soc.  chim.,  1909,  [iv],  5, 
56 — 58).- — The  apparatus  shown  pos- 
sesses the  advantage  over  Kipp's  and 
others  of  the  same  class  that  the 
supply  pressure  remains  constant  what- 
ever the  amount  of  gas  taken.  Acid 
runs  from  constant  level  D  into  bulb 
A  containing  the  solid  reagent.  The 
saline  solution  produced  sinks  by 
gravity  into  B,  whence  it  eventually 
finds  its  way  through  tube  e  into 
the  reservoir  C,  and  is  run  off  by 
syphon  6'.  Insoluble  sediment  settles 
in  B.  If  the  rate  of  evolution  of  gas 
is  not  too  fast,  the  liquid  in  C  contains 
no  free  acid.  The  apparatus  is  more 
suitable  to  deliver  a  steady  stream  of 
gas  during  a  long  period  than  for  an 
intermittent  duty.  It  can  be  flushed  out 
with  water  without  opening.  R.  J.  C. 

Apparatus  for  Simultaneously 
Extracting  a  Solid  and  Filter- 
ing the  Solution  so  Obtained.  Frederick  Record  (Chem.  Sews, 
1909,  99,  53.  Compare  Abstr.,  1908,  ii,  575).— The  apparatus 
previously  described,  being  made  entirely  of  glass,  required  considerable 
skill  for  its  construction.  A  slightly  modified  form,  of  simpler 
construction,  has  now  been  devised.  The  inner  vesse',  containing  the 
filtering  disk,  is  made  separate  from  the  outer  vessel,  being  supported 
therein  and  held  in  position  by  a  cork  fitting  into  the  mouth  of  the 
outer  vessel.  J.  V.  E. 
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Hypohalogenous  Acids  and  Hypohalogenites.  II.  Kinetics 
of  the  Hypobromites  in  Weak  Alkaline  Solution.  Anton 
Skrabal  {Monatsh.,  1909,  30,  51 — 76.  Compare  Abstr.,  1907,  ii, 
448). — The  author  has  investigated  the  kinetics  of  the  decomposition 
of  a  hypobromite  into  bromide  and  bromate  in  a  solution  containing 
hydroxyl  ions  in  small,  but  constant,  concentration.  This  constancy 
of  concentration  was  effected  by  the  use  of  sodium  carbonate  and 
sodium  hydrogen  carbonate  in  proportions  sufficiently  large  compared 
with  that  of  the  hypobromite.  With  reference  to  the  concentration 
of  hypobromite,  the  decomposition  of  the  latter  is  of  the  second  order, 
the  velocity  of  formation  of  bromate  being  proportional  to  the 
concentration  of  hydrogen  ions.  Diminution  of  the  concentration  of 
the  hydroxyl  ions  is  accompanied  by  increase  of  the  velocity  of  the 
change,  which  is  also  accelerated  by  the  presence  of  electrolytes,  this 
accelerating  action  being  especially  marked  in  the  case  of  the 
bromides.  The  following  kinetic  equation  represents  the  decom- 
position: -d[HBrO]/d*  =  [H']{[Br']  +  e[tf]}A'[HBrO]2,  [E]  being  the 
concentration  of  the  electrolyte  and  e  and  K  constant  factors.  The 
action  of  an  electrolyte  is  very  approximately  proportional  to  the 
number  of  ionic  charges,  but  is  independent  of  the  nature  of  the 
electrolyte. 

From  the  fact  that,  with  small  concentration  of  the  electrolyte,  the 
reaction  proceeds  according  to  the  equation:  -d[HBrO]/<ft  = 
[H'][Br']A'[HBrO]2,  the  conclusion  is  drawn  that  the  mechanism  of 
the  reaction  is  similar  to  that  of  the  hypoiodite  reaction  (loc  cit.). 
Accordingly,  in  the  hypobromite  solution,  an  equilibrium,  HBrO + 
Bi'  +  H'  ZZ  Bi^  +  HjOoraHBrO  +  Br'  +  HTZHBrjO  +  HjO,  must  be 
rapidly  set  up,  the  reaction  determining  the  velocity  being  the 
decomposition  of  Br2  or  HBr30  into  bromide  and  bromate. 

T.  H.  P. 

The  System  Hydrogen  Bromide  and  Bromine.  Eknst  H. 
BCOHNEB  and  B.  J.  Kakstkn  (1'roc.  K.  Akad  Wetensch.  Amsterdam, 
L909,  11,  604 — 508). — Sealed  tubes  containing  weighed  quantities  of 
bromine  and  hydrogen  bromide,  dried  by  passing  over  phosphoric 
,  were  placed  in  a  mixture  of  alcohol  and  solid  carbon  dioxide  or 
Joium  chloride  and  ice,  and  the  temperature  allowed  to  rise  very 
glowly.  The  tubes  were  continually  shaken,  and  the  temperatures  at 
winch    bhe    last    trace    of    BOlid    disappeared    were    recorded.      The   ond 

iim  Ii  nig  points,  when  plotted,  indicate  that  there  is  an  eutectic  at  about 
compo  ition  corresponding  with  about  5  mols.  %  bromine, 
According  to  the  curves  no  compound  is  formed,  AH  hough  certain 
Fad  poinl  to  the  formation  of  compounds  between  hydrogen  bromide 
and  bromine  in  solution,  the  authors  point  out  that  this  is  only  true 
ol  i"1  ni'l  that  the  union  is  probably  determined  by  the 

I le  ion,     In  non  ionising  solvents  it   is    improbable  that   such 

union  I  ii. .      p]  ||.    M.  I). 
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Revision  of  the  Atomic  Weights  of  Iodine  and  Silver. 
Gregory  P.  Baxter  and  George  S.  Tilley  (J.  Amer.  Chem.  Soc, 
1909,  31,  201—221;  Zeitsch.  anorg.  Chem.,  1909,  61,  293—319).— 
With  the  object  of  obtaining  a  trustworthy  value  for  the  ratio  of  the 
atomic  weight  of  silver  to  that  of  oxygen,  careful  analyses  have  been 
made  of  iodine  pentoxide,  the  ratio  of  the  atomic  weights  of  silver  and 
iodine  being  already  known  with  great  exactitude.  A  method  is 
described  for  "preparing  pure  iodic  acid,  and  confirmation  has  been 
obtained  of  the  existence  of  the  compound  T„05,HI03  (compare 
Groschuff,  Abstr.,  1906,  ii,  16).  Iodic  acid  is  almost  completely 
converted  into  the  pentoxide  when  heated  at  240°,  but  a  small 
quantity  of  water  remains.  The  analysis  of  the  iodine  pentoxide  was 
effected  by  dissolving  the  substance  in  water,  reducing  it  to  hydriodic 
acid  with  a  suitable  reducing  agent,  and  titrating  the  hydriodic  acid 
against  a  weighed  amount  of  silver.  It  was  found  that  hydrazine 
was  the  most  satisfactory  reducing  agent,  and  that  sulphur  dioxide 
could  not  be  used,  as  silver  iodide  occludes  silver  sulphate. 

Iodine  pentoxide  has  D245  4-80.  Experiments  have  been  carried  out 
which  prove  that  this  substance  does  not  absorb  appreciable  quantities 
of  air. 

Two  series  of  analyses  have  been  made  in  which  three  different 
samples  of  iodine  pentoxide  and  four  samples  of  pure  silver  were 
employed.  The  ratio  2Ag:I205  has  been  found  to  be  0646230, 
whence  the  atomic  weight  of  silver  is  107-850,  and  that  of  iodine, 
126-891(0  =  16).  E.G. 

Colour  of  Iodine  Solutions.  Joel  H.  Hildebrand  and  Ben  Leon 
Glascock  (J.  Amer.  Chem.  Soc,  1909,  31,  26 — 31).— Since  Beckmann 
(Abstr.,  1907,  ii,  340)  showed  that  the  molecular  weight  of  iodine 
in  all  solvents  corresponds  with  the  formula  I.,,  it  has  usually  been 
accepted  that  the  brown  colour  of  certain  solutions  of  iodine  is 
connected  with  combination  between  the  latter  and  the  solvent.  To 
test  this  view,  the  freezing-point  depression  produced  by  iodine  and 
certain  liquids,  separately  and  then  together,  has  been  determined 
with  bromoform  and  ethylene  dibromide  as  solvents.  Only  for 
liquids  which  form  brown  solutions  is  the  total  depression  less  than 
the  sum  of  the  separate  depressions,  showing  that  combination  has 
taken  place. 

The  equilibrium  between  iodine  and  certain  "  active "  solvents 
(those  which  can  combine  with  iodine)  has  been  investigated  in 
such  inactive  solvents  as  carbon  disulphide  and  carbon  tetrachloride  by 
a  colorimetric  method,  and  it  is  shown  that  for  ethyl  alcohol,  acetic 
acid,  ethyl  acetate,  and  nitrobenzene  the  respective  compounds  contain 
1  molecule  each  of  the  solvent  and  iodine.  From  the  displacement  of 
the  equilibrium  with  temperature,  it  is  calculated  that  the  heat  of 
combination  of  iodine  and  ethyl  acetate  is  3,600  cal.  per  mol.      G.  S. 

Behaviour  of  Solutions  of  Hydriodic  Acid  in  Light  in  the 
Presence  of  Oxygen.  H.  Jermain  M.  Creighton  (Trans.  Nova 
Scotia  Inst.  Sci.,  1908,  12,  49 — 60). — The  object  of  the  investigation 
is  to  account  for  the  fact  that  the  amount  of  iodine  liberated  from 
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a  solution  of  hydriodie  acid  or  of  acidified  potassium  iodide  by  oxygen 
and  light  reaches  a  maximum  and  then  falls  to  zero. 

The  solution  used  contained  one  volume  of  aqueous  potassium 
iodide  (1  gram  per  litre)  to  eight  volumes  of  dilute  sulphuric  acid  (1 
vol.  of  acid,  D  rS4,  to  5  vols,  of  water).  The  liberated  iodine  was 
titrated  by  iV/1250  sodium  thiosulphate. 

A  preliminary  experiment  showed  that  evaporation  of  the  iodine  is 
not  wholly  responsible  for  its  disappearance,  and  also  that  the  change 
of  the  iodine  is  accelerated  by  sunlight. 

The  acidified  potassium  iodide  solution,  500  c.c,  absorbed  about  25 
litres  of  oxygen  in  ten  weeks,  but  neither  iodine  nor  iodate  could 
be  detected  in  the  solution,  and  strong  reducing  agents  failed  to 
liberate  any  iodine.     The  nature  of  the  product  is  still  a  mystery. 

C.  S. 

Polyiodides.  F.  Olivari  (Atti  E.  Accad.  Lincei,  1908,  [v],  17, 
ii,  717 — 722). — The  freezing-point  curves  have  been  determined  for 
mixtures  of  metallic  iodides  with  iodine,  using  an  ordinary  cryoscopic 
apparatus. 

Mercuric  iodide  does  not  form  a  polyiodide  ;  the  curve  has  a  eutectic 
point  at  101-4°  and  12-5  molecular  %  Hgl0.  The  curve  for  mixtures 
of  calcium  iodide  and  iodine  has  no  distinct  maximum,  but  an  almost 
horizontal  branch,  having  a  eutectic  point  on  the  iodine  side.  The 
polyiodide,  if  formed,  must  be  greatly  dissociated  at  the  melting 
point. 

Tetramethylammonium  iodide  and  iodine  give  a  freezing-point 
curve  presenting  several  maxima  ;  some  of  the  results  are  uncertain, 
owing  to  the  hygroscopic  nature  of  the  substances.  The  polyiodide 
NMe4*NI,,  crystallises  woll  in  silky  needles. 

Phenyltrimethylammonium  iodide  forms  four  polyiodides,  R,I4,  RI5, 
FJ7,  and  KI0  (E,  =  NPhMe3),  freezing  at  112°,  83°,  63°,  and  25° 
respectively.  The  results  confirm  the  conclusion  of  Abegg  and 
Hamburger  (Abstr.,  1906,  ii,  747)  that  the  stability  of  the  poly- 
iodides increases  with  the  electro-positive  character  of  the  cation. 

0.  H.  D. 

Fluoro-salts.  Fritz  Epiiraim  and  Paul  Barteczko  (Zeitsch. 
cmorg.Chem.,  1909,  61,  258— 264).— A  tabular  review  of  the  known 
double  fluorides  is  given.  The  Werner  co-ordination  number  6  is 
exceeded  in  a  large  number  of  cases.  The  number  of  hydrofluoro- 
metallio  acids  is  also  larger  than  with  other  halogen  acids.  Tho 
type  M'BM"Fj  is  remarkable,  a  copper,  cobalt,  and  nickel  salt  being 
known.  C.  11.  1). 

Measurements  of  the  Efficiency  of  Ozone  Tubes.  VII. 
Kmii.  Waiiiii  hi;  and  (I.  LsiTHlUBSB  {Ann.  Phytik,  1909,  [iv|,  28, 
1—  16.  Compare  Abstr.,  1906,  ii,  710,  711).—  Tho  action  of  an 
ozone  tube,  regarded  as  a  system  of  condensers  in  series  with  ono 
another,  is  •objected  to   mathematical    treatment.      Some  experiments 

are  communicated  whioh  show  the  influenoe  of  the  current  strength 
mi. I  Hie  frequency  ,,n  (he  eiliciem  \.     With  increasing  current  strength 
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the  efficiency  falls,  but  rises  with  increase  in  the  frequency  until  a 
certain  limiting  value  is  reached.  Ozonisers  with  an  inner  metal  tube 
are  more  efficient  than  those  with  an  inner  tube  of  glass.  At  a  given 
discharge  potential,  small  ozonisers  combined  with  a  high  frequency 
of  discharge  yield  as  much  ozone  as  larger  ozonisers  with  a  smaller 
frequency.  H.  M.  D. 

Production  of  Ozone  from  Oxygen  and  Atmospheric  Air 
by  means  of  Ozonisers.  VIII.  Emil  Warburg  and  G.  Leithauser 
(Ann.  Physik,  1909,  [iv],  28,  17 — 36.  Compare  preceding  abstract). 
— The  dependence  of  the  yield  of  ozone  on  the  amount  of  ozone  already 
present  in  the  gas  operated  on  has  been  examined.  Equations  are 
deduced  for  the  case  in  which  the  ozoniser  contains  a  motionless  and 
homogeneous  mixture,  and  also  for  that  in  which  a  steady  now  of  gas 
is  maintained  through  the  ozoniser.  In  the  latter  case,  the  percentage 
of  ozone  in  the  gas  acted  on  by  the  discharge  increases  gradually 
from  one  end  of  the  tube  to  the  other.  The  yields  of  ozone 
determined  experimentally  are,  in  most  cases,  in  agreement  with  the 
theoretical  formula;,  but  when  oxygen  is  passed  through  the  ozoniser 
the  observed  limiting  ozone  concentration  is  greater  than  that  expected 
theoretically. 

In  the  second  part  of  the  paper,  the  authors  have  investigated  the 
variation  of  the  yield  of  ozone  with  the  current  density  and  with  the 
form  of  the  induced  current  as  modified  by  placing  an  induction-free 
resistance  in  parallel  current ;  further,  with  the  temperature  and  the 
nature  and  form  of  the  ozoniser.  Per  kilowatt  hour,  the  best  yields 
are  obtained  when  the  diameter  of  the  discharge  chamber  is  large, 
but,  on  the  other  hand,  if  a  high  concentration  is  required,  the  two 
tubes  of  the  ozoniser  should  be  comparatively  close  together. 

H.  M.  D. 

Formation  of  Ozone  at  Stationary  Linear  Electrodes. 
Franz  Fischer  and  Kurd  Bendixsohn  (Zeitsch.  anorg.  Chem.,  1909, 
61,  153 — 180.  Compare  this  vol.,  ii,  136). — A  device  is  described  by 
which  the  length  of  the  anode,  consisting  of  a  strip  of  platinum  foil, 
O'Ol  mm.  wide  and  sealed  into  glass,  could  be  varied.  Such  electrodes 
are  stable,  but  not  those  of  only  0-005  mm.  width. 

A  critical  current  density  is  observed,  at  which  the  potential 
difference  shows  a  sudden  increase,  the  current  at  the  same  time 
falling  slightly.  The  current  density  at  which  this  occurs  is  inde- 
pendent of  the  anode  area,  and  falls  with  increasing  concentration  of 
acid.  When  it  is  exceeded,  the  yield  of  ozone  diminishes  greatly.  On 
reducing  the  current  after  this  point  has  been  passed,  the  original 
potential  is  not  observed,  one  several  volts  higher  being  always  found. 
This  behaviour  of  the  anode  is  found  to  be  due  to  incrustation  of  the 
anode,  at  a  high  current  density,  with  platinum  sulphate.  Experi- 
ment shows  that  platinum  sulphate,  Pt(S04)2,  is  insoluble  in  concen- 
trated, but  soluble  in  dilute,  sulphuric  acid. 

A  reduction  in  the  width  of  a  stationary  anode  increases  the  yield 
of  ozone,  as  does  a  reduction  of  temperature,  the  yield  increasing  to 
27%  when  the  electrolyte  is   cooled  to    -  3  "5°.     Since,  however,  the 


228  ABSTRACTS   OF   CHEMICAL   PAPERS. 

critical  current,  density  falls  with  decreasing  temperature,  a  limit  is 
<i't  to  the  advantage  to  bo  derived  from  cooling.  The  critical  point  is 
also  observed  with  rotating  electrodes.  C.  H.  D. 

Dynamic  Allotropy  of  Sulphur.  II.  [Binary]  Systems  con- 
taining Sulphur.  Hugo  E.  Kruyt  {Zeitsch.  physikal.  Chem.,  1909, 
65,  486—510.  Compare  Abstr.,  1908,  ii,  1028). — In  liquid  sulphur 
there  is  equilibrium  between  the  forms  SA  and  S^.  The  theoretical 
part  of  the  present  paper  contains  a  general  discussion  of  the  possible 
types  of  partial  miscibility  in  liquid  systems  where  a  pseudo-binary 
substance,  such  as  sulphur,  forms  one  of  the  components,  and  no 
appreciable  chemical  reaction  takes  place. 

A  number  of  substances  which  react  with  sulphur  between  100°  and 
200°  are  mentioned.  Benzene,  toluene,  wi-xylene,  aud  triphenyl- 
methane  proved  suitable  for  the  investigation,  as  very  little  chemical 
reaction  took  place. 

Benzene  and  sulphur  are  completely  miscible  above  160°  and  below 
226°  ;  the  forms  of  the  miscibility  curves  below  and  above  these  tem- 
peratures have  been  determined.  Sulphur  and  toluene,  and  sulphur 
and  triphenylmethane,  show  curves  of  similar  type  to  the  sulphur- 
benzene  system ;  in  the  former  system  the  limits  of  complete 
miscibility  are  ISO0  and  220°;  in  the  latter  case,  145°  and  200°.  The 
system  sulphur — m-xylene  gives  a  curve  of  entirely  different  type,  as 
the  components  are  not  completely  miscible  in  all  proportions  at  any 
temperature  within  the  limits  employed.  The  types  of  curve  observed 
are  in  accord  with  the  theoretical  deductions. 

In  several  cases,  notably  in  the  system  ?»-xylene-sulphur,  retardation 
in  the  attainment  of  miscibility  was  observed,  a  result  ascribed  to  the 
peculiarities  in  the  behaviour  of  sulphur.  G.  S. 

Statics  of  Liquid  Sulphur  in  the  Dark  and  under  the 
Influence  of  Light.  Aliikrt  Wigand  {Zeitsch.  physikal.  Chem.,  1909, 
66,442  157.  Compare  Abstr.,  L908,  ii,  676).— The  melting  point 
of  pure  monoclinic  sulphur  is  118'95°. 

The   equilibrium    Ss   — -  Ss   ,„ ,.,,     lus    already  been  determined  by 

Schaum  between  121"  and  140  ,  and  tho  author  has  now  extended  the 

i  rations  from  117T0  to  119'6°  by  Schauta's  method.     The  results 

lit,  in  well  with  those  of  Sohaum.     From  the  results  it  is  calculated 

that  the  beat  of  transition  from  tho  soluble  to  tho  insoluble  form  is 

7180  cal.  per  gram-molecule,  Ss,  at  1  is:;  I  ',  as  compared  with  -6000 
cal.  at  126-3°,  -5390  cal.  at  131-0°,  and  -4700  cal.  at  136-9,  cal- 
culated from  Schauta's  observations. 

s.iiik,  preliminary  periments  indicate  that  the  equilibrium  is 
itlj  displaced  by  light  in  Favour  of  the  insoluble  form.  As  a 
s  of  light,  arc  lamps  were  usi  d. 

The  p  i  hi  inn  ni' Hi.' s   molecule  is  discussed.        G.  S. 

An     Automatic     Hydrogen    Sulphide    Generator.       Howard 

Watbh    l ihti  Chem.  Soo.,  1909,  81,  60     62).— A  modi 

apparatus  devised  by    Bradlej    (Abstr.,    1899,   ii,   41.'!). 
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The  essential  difference  consists  in  an  arrangement  for  drawing  off 
the  spent  acid  as  fast  as  it  settles  to  the  bottom  of  the  sulphide 
compartment.  L.  de  K. 

Action  of  Sulphur  Chloride,  S2Cl2r  on  Metallic  Oxides. 
Franqois  Boueion  (Compt.  rend.,  1909,  148,  170 — 171.  Compare 
Abstr.,  1907,  ii,  690). — The  joint  action  of  chlorine  and  sulphur 
perchloride  on  some  oxides  is  so  violent  that  the  oxide  becomes 
incandescent,  and  a  certain  amount  of  oxychloride  is  formed  instead 
of  chloride.  Ordinary  sulphur  chloride  is  now  found  to  convert 
metallic  oxides  into  chlorides  even  in  those  cases  where  the  older 
method  gave  poor  results. 

The  vapour  of  sulphur  chloride  is  passed  over  the  oxide  contained 
in  a  tube  heated  just  sufficiently  to  start  the  action,  during  which 
sulphur  is  liberated  :  2MO  +  2S2C12  =  S02  +  2MC12  +  3S.  Most  oxides 
are  attacked  slightly  below  or  at  the  boiling  point  of  sulphur,  and  the 
products  are  quite  free  from  oxychloride.  Samarium  chloride  prepared 
by  this  method  contained  41  "40%  of  chlorine,  instead  of  the  calculated 
41-47%.  R.  J.  C. 

Hyposulphites.  VI.  Arthur  Binz  (Ber.,  1909,  42,  381—384. 
Compare  Abstr.,  1908,  i,  940). — Purely  theoretical.  Reviewing 
recent  work,  the  author  decides  that  0;SNa*OS02Na  best  repre- 
sents the  constitution  of  sodium  hyposulphite.  C.  S. 

Electrochemical  Reactions  Induced  by  Sulphur  Ions. 
Mario  G.  Levi  and  E.  Migliorini  (Gazzetta,  1909,  39,  i,  110 — 120. 
Compare  Levi  and  Voghera,  Abstr.,  1906,  ii,  81,  348,  436). — As 
sodium  thiosulphate  may  be  formed  electrolytically  by  the  action  of 
sulphur  ions  migrating  and  discharging  themselves  on  sodium  sulphite, 
the  authors  have  made  experiments  to  see  whether  other  thio-salts 
and  thio-organic  acids  are  formed  in  this  way. 

With  sodium  arsenate,  appreciable  quantities  of  the  thio-arsenate 
are  formed,  but  with  sodium  antimonate  and  molybdate,  no  thio-salt 
is  obtained  ;  in  all  cases,  most  of  the  S"-ions  undergo  oxidation 
to  S04". 

With  formic  and  acetic  acids,  no  thio-acid  is  formed,  but  hydrogen 
sulphide  is  always  formed  in  the  anode  chamber  containing  the 
organic  acid  ;  the  same  phenomenon  is  observed  when  dilute  sulphuric 
acid  is  used  as  anodic  liquid.  This  hydrogen  sulphide  is  formed 
electrochemically,  and  is  not  due  to  the  direct  action  of  the  acid  on 
the  sulphide,  since  experiment  shows  that  such  action  will  not  take 
place  through  the  Puckall  diaphragms  employed  in  the  time  occupied 
by  the  electrolysis.  The  amount  of  hydrogen  sulphide  formed  is 
proportional  to  the  quantity  of  electricity  passing  if  the  current 
is  low,  but  diminishes  relatively  when  higher  currents  are  used. 

T.  H.  P. 

Preparation  of  Hydrogen  Selenide.  Henri  Wuyts  and  Al. 
Stewart  {Bull.  Soc.  chim.  Belg.,  1909,  23,  9 — 11). — Moissan  and 
Etard  obtained  hydrogen  selenide  by  heating  selenium  with  colophene, 

VOL.  xcvi.  ii.  16 
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an  expensive  hydrocarbon  obtained  by  polymerisation  of  terebenthene. 
The  authors  find  it  advantageous  to  replace  colophene  with  paraffin 
wax,  which  commences  to  boil  at  380°.  Paraffin  waxjs  attacked  by 
sulphur  at  245°,  but  selenium  requires  a  temperature  of  335 — 340°. 

A  regular  evolution  of  hydrogen  selenide  is  obtained  by  heating 
selenium  with  four  times  its  weight  of  paraffin  in  an  air-bath. 
Organic  selenium  compounds  which  accompany  the  gas  are  mostly 
condensed  at  60°.  The  hydrogen  selenide  may  then  be  further 
purified  by  condensation  by  a  mixture  of  solid  carbon  dioxide  and 
acetone,  and  fractional  distillation.  The  yield  is  75  to  80%  of  the 
theoretical.  R-  J-  C. 

Electrolysis  of  Solutions  of  Selenious  Acid.  I.  Camiixo 
Manuei.li  and  Guido  Lazzarini  (Gazzetta,  1909,  39,  i,  50—69). — 
When  solutions  of  selenious  acid  are  electrolysed,  the  acid  undergoes 
simultaneous  reduction  to  selenium  and  oxidation  to  selenic  acid  : 
H2Se03  +  2H2  =  3H20  +  Se  and  2H2Se03  +  20  =  2H2Se04.  Seleoic  acid 
may  be  conveniently  prepared  in  this  way,  since  the  electrolysis  gives 
rise  neither  to  intermediate  reduction  products  nor  to  complex  acids, 
as  is  the  case  when  sulphurous  acid  is  electrolysed.  The  authors  have 
studied  the  influence  of  the  conditions  of  electrolysis  on  the  yields  of 
selenium  and  selenic  acid  ;  theoretically,  0-7388  gram  of  selenium 
should  be  separated  at  the  cathode  per  ampere-hour,  whilst  at  the 
anode  a  quantity  of  selenious  acid  corresponding  with  1'4776  gram 
of  selenium  should  be  oxidised. 

The  results  show  that  diminution  of  the  concentration  of  selenious 
acid  and  increase  of  the  concentration  of  selenic  acid  are  accompanied 
by  a  fall  in  the  current  yield  both  of  selenium  and  selenic  acid.  When 
a  large  anode  and  consequently  a  small  anodic  current  density  is 
employed,  the  yield  of  the  oxidation  product  is  large,  whilst  with  a  large 
cathode  a  high  yield  of  selenium  is  obtained.  The  diminished  yield  of 
selenic  acid  obtained  when  the  quantity  of  this  acid  increases  is  not 
due  to  the  establishment  of  an  equilibrium  between  the  oxidation  of 
the  selenious  acid  and  the  reduction  of  the  selenic  acid,  since  in  the 
electrolysis  of  the  latter,  only  a  small  amount  of  reduction  occurs. 
The  yields  at  54 — 58°  are  not  markedly  different  from  those  at  25°. 

T.  H.  P. 

Atomic  Weight  of  Tellurium.  Victor  Lenher  (J.  Amer. 
Chem.  Soc.,  1909,  31,  20— 24).— The  method  depends  on  the  fact  that 
when  potassium  telluribromido,  K,jTeBr0,  is  heated  strongly  in  a 
current  of  chlorine,  and  finally  in  hydrogen  chloride,  only  potassium 
chloride  remains  behind  ;  the  latter  is  then  weighed. 

I'  limn res  from  three  different  sources  were  employed.     The 

OZide  obtained  from  the  ores  was  converted  into  the  double  bromide 
by  the  action  of  hydrobromio  acid  and  potassium  bromide;  the  double 
bromide  wju  crystallised  repeatedly  from  water  containing  a  little 
dilute  hydrobromic  acid,  ami  was  finally  kept  over  soda-lime  in  a 
vacuum  for  eight  months, 

A    a  mean  of  sixteen  oonoordant  experiments,  the  value  Te     lii7-5.r> 

Dbtuinod    ((.'I      35-46,  l!r      79*92,   K  =39-095),  m  exact  agreement 
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with   the   International  value.     The  products  from  different  sources 
gave  identical  results.  G.  S. 

Non-existence  of  Tellurium  Oxychloride.  Victor  Lenher 
(/.  Amer.  Chem.  Soc,  1909,  31,  243— 244).— Tellurium  dioxide  (1  mol.) 
unites  at  about  0°  with  hydrogen  chloride  (3  mols.),  and,  on  raising 
the  temperature,  1  mol.  of  hydrogen  chloride  is  eliminated  with 
formation  of  the  compound  TeO.„2HCl.  When  this  substance  is 
heated  at  280 — 300°,  it  is  not  converted  into  the  oxychloride,  TeOCI,, 
as  stated  by  Ditte  (Abstr.,  1877,  i,  45),  but  into  a  mixture  of  the 
tetrachloride  and  dioxide  without  the  intermediate  formation  of  an 
oxychloride.  If  the  tetrachloride  and  dioxide  are  heated  together, 
combination  does  not  take  place,  but,  on  cooling,  the  original  compounds 
are  recovered  unchanged.  E.  G. 

Reaction  between  Fused  Potassium  Nitrate  and  Tellurium 
Dioxide.  Victor  Lenher  and  P.  D.  Potter  (J.  Amer.  Chem.  Soc, 
1909,  31,  24 — 26). — When  tellurium  dioxide  is  fused  with  potassium 
nitrate,  yellowish-brown  substances  are  noticed  swimming  in  the 
fused  mass ;  on  continued  heating,  the  mass  becomes  clear,  the 
conversion  to  potassium  tellurate  being  then  complete.  The  brown 
products  have  been  isolated  by  extracting  with  water  until  nothing 
further  dissolves,  and  on  analysis  prove  to  be  compounds  of  potassium 
tellurate  with  tellurium  dioxide  in  proportions  depending  on  the  time 
of  heating  and  other  conditions.  The  same  brown  compounds  have 
been  prepared  by  fusing  together  potassium  tellurate  and  tellurium 
dioxide  ;  they  are  insoluble  in  dilute  acids  and  alkalis,  but  are  slowly 
decomposed  by  hot  strong  hydrochloric  acid  with  evolution  of  chlorine. 
Analogous  compounds  are  obtained  by  fusing  tellurium  dioxide  with 
sodium  nitrate.  G.  S. 

Atomic  Weights  of  Nitrogen  and  Silver.  Theodore  W. 
Richards,  Paul  Kothner,  and  Erich  Tiede  (J.  Amer.  Chem.  Soc, 
1909,  31,  6—20;  Zeitsch.  anorg.  Chem.,  1909,  61,  320— 337).— The 
method  employed  was  the  analysis  of  ammonium  chloride  by  decompos- 
ing with  silver  nitrate  and  weighing  the  resulting  silver  chloride.  The 
results  of  Scott  (Trans.,  1901,  70,  147)  are  regarded  as  untrustworthy, 
because  the  solubility  of  silver  chloride  was  not  sufficiently  allowed 
for  ;  the  earlier  investigations  of  Stas  are  unsatisfactory  for  the  same 
reason,  and  also  because  the  ammonium  salt  was  not  free  from  organic 
impurities. 

One  specimen  of  the  salt  was  prepared  as  follows  :  Organic  impurities 
were  removed  by  heating  the  ammonium  sulphate  with  concentrated 
sulphuric  acid  and  a  little  potassium  permanganate  until  the  solution 
became  perfectly  colourless  (Kjeldahl).  To  a  solution  of  the  acid 
ammonium  sulphate,  pure  calcium  oxide  was  added,  and  the  mixture 
placed  in  a  desiccator,  which  also  contained  a  platinum  dish  filled  with 
hydrochloric  acid.  On  exhausting,  the  ammonia  was  absorbed  by  the 
acid.  Another  sample  was  prepared  by  the  electrolytic  reduction  of 
nitric  acid,  as  described  by  Hinrichsen  (Abstr.,  1908,  ii,  494). 

The  samples  were  recrystallised  from  dilute  ammonia,  and  perfect 

16—2 
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neutrality  and  complete  dryness  were  secured  by  subliming  first  in  an 
atmosphere  of  ammonia  and  then  in  a  Sprengel  vacuum  (to  remove 
excess  of  ammonia),  quartz  vessels  being  used  throughout.  The 
methods  employed  are  fully  described. 

The  ratio  NH4Cl:AgCl  was  determined  by  methods  analogous  to 
those  fully  described  in  previous  papers,  and  nine  very  concordant 
results  are  quoted.  From  these  and  previous  results  of  Richards  and 
his  co-workers,  the  following  values  are  obtained:  Ag=107"881  ; 
01  =  35-4574;  N=14-00S5,  based  on  O=16'000  and  H=T0076 
(Morley).  The  results  furnish  striking  evidence  in  favour  of  the  low 
values  for  nitrogen  and  silver  recently  advocated  from  different 
quarters.  G.  S. 

Products  of  the  Arc  and  Spark  Electric  Discharge  in 
Liquid  Argon  or  Nitrogen.  III.  Tin  Nitride  and  Pyro- 
phoric  Tin.  Franz  Fischek  and  George  Iliovici  (Ber.,  1909,  42, 
527—537.  Compare  Abstr.,  1908,  ii,  1034;  this  vol.,  ii,  139).— By 
using  tin  as  electrode  in  argon,  86 — 114  mg.  per  hour  of  a  substance 
was  prepared  which  behaves  abnoi  mally,  as  compared  with  the  other 
substances  obtained  (loc.  cit.),  towards  cold  concentrated  nitric  acid.  It 
is  slightly  altered  by  exposure  to  air,  and  a  special  apparatus  was  con- 
structed so  that,  not  only  the  substance  could  be  prepared,  but  it  could 
also  be  heated  in  the  absence  of  air.  When  heated  to  redness  in  a 
quartz  tube,  nitrogen  was  evolved  (proved  by  spectrum  and  sparking 
with  oxygen);  the  maximum  amount  obtained  was  3  •  1 8%,  but  analysis 
of  various  specimens  gave  generally  less  nitrogen,  and  the  substance  is 
a  mixture  of  metal,  nitride,  and  some  oxide. 

Calcium  as  an  electrode  when  placed  in  a  gasometer  removes  the 
oxygen  and  nitrogen  from  argon.  The  calcium  arc  discharge  acts  best 
when  the  calcium  sublimes  on  the  walls  of  the  vessel;  by  this  means 
the  argon  is  rendered  very  pure,  the  "  substance "  from  the  tin 
electrode  discharge  containing  no  oxygen  and  only  0-8%  of  nitrogen. 
In  this  case  the  tin  was  rendered  pyrophoric,  due  to  the  fine  state  of 
division.  W.  R. 

Chloroaruine.  Fritz  Rasciiig  (Verh.  Ges.  deut.  Xaturforsch. 
Aertze.,  1907,  II,  i,  120 — 123). — The  well-known  hypochlorite  colour 
reaction  of  aniline  is  or  is  not  obtained  according  as  ammonia  is  added 
after  or  before  the  hypochlorite  and  the  aniline  solutions  are  mixed. 
Moreover,  whilst  concentrated  solutions  of  ammonium  hydroxide  and 
sodium  hypochlorite  immediately  evolve  nitrogen  when  mixed,  gas  is 
•  ■wilvrd  from  dilute  solutions  only  after  some  time.  These  facts  led 
the  author  to  deduce  the  existence  of  a  compound  intermediate 
l>et  wee  ii  ammonia  and  nitrogon.  Solutions  containing  equal  molecular 
quantities  of  ammonia  and  sodium  hydroxide  react  quantitatively, 
thus:  NaOCl  +  NH3=NH.,Cl  +  Na()ll  ;  by  distilling  the  solution  in  a 
variiimi  :il  .-i  low  »i  inpi'rat  urc,  chlorwiiniitf,  Nil., CI,  can  be  obtained  as 
an  uii  t.ibli-,  faintly  yellow  oil  floating  in  the  distillate  water.  The 
solution  of  chloroamine,  obtained  as  above,  yields  with  potassium 
iodide  at  Orel  :i  brown  solution  and  thou  a  black  precipitate  of 
nitrogen    iodide,  and    with    potassium   cyanide,  cyanogen  chloride,  and 
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ammonia,  oxidises  sulphurous  acid,  and  reacts  with  alkali  hydroxides, 
the  more  rapidly  the  greater  the  concentration  of  the  alkali,  to  form 
ammonia,  nitrogen,  and  potassium  chloride:  3NH2C1  +  3K0H  = 
NH3  +  N„  +  3KC1  +  3H20.  The  reaction  with  ammonia  is  similar  :  (I) 
3NH2C1  +  2NH3  =  N., +  3NH4C1,  but  in  addition  a  small  quantity 
of  hydrazine  is  formed,  (II)  NH2C1  +  NFT3  =  N2H4,HC1.  After  many 
trials  the  author  has  succeeded  in  hindering  reaction  I  and  accelerating 
reaction  II  to  such  an  extent  that  by  treating  normal  sodium  hypo- 
chlorite solution  with  fifty  times  the  calculated  quantity  of  ammonium 
hydroxide  in  the  presence  of  a  little  glue,  75 — 80%  of  the  calculated 
quantity  of  the  ammonia  is  converted  into  hydrazine.  C.  S. 

Oxidation  of  Hydrazine.  III.  Arthur  W.  Browne  and  F.  F. 
Shetterly  (J.  Amer.  Chem.  Soc,  1909,  31,  221— 237).— In  earlier 
papers  (Abstr.,  1907,  ii,  863  ;  1908,  ii,  373)  an  account  has  been  given 
of  the  oxidation  of  hydrazine  sulphate  by  ammonium  meta vanadate, 
and  potassium  chlorate,  bromate,  and  iodate.  Experiments  are  now 
described  on  the  behaviour  of  aqueous  solutions  of  hydrazine  sulphate 
towards  potassium  persulphate,  permanganate,  and  perchlorate, 
hydrogen  peroxide,  sodium  periodate,  red  lead,  and  lead  and  man- 
ganese dioxides,  with  the  object  of  determining  the  amounts  of 
azoimide  and  ammonia  produced  in  each  case  under  certain  conditions. 

When  hydrazine  sulphate  was  heated  with  potassium  persulphate  in 
presence  of  sulphuric  acid,  the  maximum  yield  of  azoimide  was  40-3%, 
whilst  that  of  ammonia  was  1*5  mols.  from  2  mols.  of  hydrazine.  In 
alkaline  solution,  only  small  amounts  of  azoimide  were  produced  and 
about  20%  of  ammonia.  The  methods  desciibed  by  Pannain  (Abstr., 
1904,  ii,  638)  and  Rimini  (Abstr.,  1906,  ii,  898)  for  estimating 
persulphates  by  means  of  hydrazine  sulphate  are  inaccurate,  on 
account  of  the  formation  of  azoimide  and  ammonia. 

When  hydrazine  sulphate  was  treated  in  acid  solution  with  potass- 
ium permanganate,  maximum  yields  of  3  19%  of  azoimide  and  T65 
mols.  of  ammonia  from  2  mols.  of  hydrazine  were  obtained,  whilst 
in  alkaline  solution  only  small  quantities  of  azoimide  were  formed. 
Petersen  (Abstr.,  1893,  ii,  605)  has  expressed  the  reaction  between 
hydrazine  sulphate  and  potassium  permanganate  in  presence  of 
sulphuric  acid  by  the  equation:  17N.,H4,H2S04  +  130  =  13H20  + 
7(NH4)oSO4  +  10N.,+  10H2SO4.  It  is  now  proved  that  the  greater 
part  of  the  hydrazine  is  converted  into  nitrogen  and  ammonia,  as 
Petersen  has  stated,  but  that,  under  certain  conditions,  appreciable 
quantities  of  azoimide  are  formed. 

With  hydrogen  peroxide  in  acid  solution,  maximum  yields  of  38-5% 
of  azoimide  and  1'10  mols.  of  ammonia  from  2  mols.  of  hydrazine 
were  produced,  whilst  in  alkaline  solution  only  small  amounts  of  azo- 
imide, and  fairly  large  amounts  of  ammonia,  were  formed. 

The  maximum  yields  produced  by  potassium  perchlorate  in  acid 
solution  were  22-4%  of  azoimide  and  44%  of  ammonia.  When 
hydrazine  sulphate  was  treated  with  sodium  periodate  in  acid  solution 
in  presence  of  silver  sulphate  to  prevent  the  liberation  of  iodine, 
considerable  quantities  of  azoimide  were  formed.  With  lead  dioxide 
in   acid    solution,    maximum   yields  of   41%  of    azoimide   and    13-2% 
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of  ammonia  were  obtained.  Red  lead  and  manganese  dioxide  also 
oxidise  hydrazine  sulphate  to  azoimide  and  ammonia,  the  maximum 
yields  in  the  latter  case  being  2-32%  of  azoimide  and  l-53  mols. 
of  ammonia  from  2  mols.  of  hydrazine.  E.  G. 

Action  of  Zinc  on  Hydrazine  Hydrate.  Erich  Ebler  and 
E.  Schott  (/.  pr.  Chem.,  1909,  [ii],  79,  72—74.  Compare  Abstr.,  1908, 
ii,  1029). — When  zinc  is  partly  immersed  in  hydrazine  hydrate  and 
exposed  to  the  action  of  the  air,  a  white,  crystalline  substance  is 
formed  with  the  evolution  of  hydrogen.  Analyses  show  that  this 
compound  is  zinc  hydrazinecarboxylate  dihydrazinate, 

NHo-NH-CO"0%7    .,-NH,-NH2 

NHj-NH-CO-CK  ^  •-NHg'NHg ' 
it   does   not  give  a    precipitate  with  a  solution  of  a  chloride  of  an 
alkaline    earth,    but    when    the   solution    is   boiled,   the   substance   is 
hydrolysed  and  the  carbonate  of  the  alkaline  earth  precipitated. 

W.  H.  G. 

Action  of  Air  and  Oxidising  Agents  on  Coals.  Octave 
Boudouard  (Compt.  rend.,  1909,  148,  284 — 286). — In  contact  with 
air  at  100°,  coal  readily  undergoes  oxidation,  the  increase  in  weight 
through  absorption  of  oxygen  may  amount  to  10%.  After  oxidation 
in  this  way,  coal  is  found  to  contain  humic  acid,  and  to  have  lost 
its  property  of  coking.  Concentrated  nitric  acid  causes  more  complete 
oxidation  and  increases  the  yield  of  humic  acid. 

Analyses  are  given  of  anthracite,  coal,  and  lignite  before  and  after 
oxidation.  W.  O.  W. 

Weight  of  Carbon  Dioxide  with  a  Table  of  Calculated 
Results.  Samuel  W.  Parr  (/.  Amer.  Chem.  Soc,  1909,  31, 
237 — 243). — In  view  of  the  discrepancies  between  the  various  tables 
of  the  weights  of  1  litre  of  carbon  dioxide  at  different  temperatures 
and  pressures,  a  new  series  of  values  has  been  calculated.  Dietrich 
(Zeitsch.  anal.  Chem,,  1864,  4,  142)  published  a  table  in  which  he 
employed  the  value  1-9678  for  the  observed  weight  of  1  litre  of  carbon 
dioxide  at  0"  and  760  mm.,  which  agrees  fairly  well  with  those  usually 
employed  at  the  present  time  (compare  Guye,  Abstr.,  1907,  ii,  605). 
On  correcting  this  value  for  the  latitude  -11°  and  an  elevation  of 
1"<)  metres,  it  becomes  1-9760.  The  coefficient  of  expansion  of  carbon 
dioxide  at  constant  volume  has  been  given  by  Chappuis  as  0-0037135. 
Kinploying  these  values,  a  new  table  has  been  compiled,  the  calcula- 
tions being  made  by  means  of  the  formula 

FF~l-976(P-w-o)  760(1  +0-0037135  x  t), 
where  II'  is  the  weight  of  1  litre  observed  voiume  reduced  to  0°  and 
760   mm.  ;  /',   the  observed   pressure ;  w,  the  correction  for  tension 
of  aqueous  vapour  ;  and  b,  correction  for  barometer,  glass  scale. 

ft  G. 

Properties  of  Hydrogels  when  Dehydrated.  J  a  icon  M.  van 
Bmoikj  •  [Chem.  Weekblad,   1909,  G,  63     82;  Zeitsch.  anorg.  Cham., 

1909,62,  l     23),     A   oontinuat >l  the  author's  criticism    (Abstr. 

1908,  ii.  888)  of  Taohermak'a  Bilioie  acid  formulas  (Abstr.,  1905,  ii. 
816).  A.  .1.  W 
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Phenomenon  Observed  in  the  Action  of  Hydrochloric  Acid 
on  very  Dilute  Alkali  Amalgams.  G.  McPhail  Smith  (/.  Amer. 
Ckem.  Soc,  1909,  31,  31 — 35). — In  the  decomposition  of  the  alkali 
amalgams  by  means  of  hydrochloric  acid,  a  point  is  reached  at  which 
there  is  a  sudden  increase  in  the  surface-tension  of  the  amalgams, 
which  is  accompanied  by  the  sudden  evolution  of  a  cloud  of  very  small 
bubbles  of  hydrogen,  and  by  a  sudden  fall  in  the  potential  between 
the  amalgam  and  the  solution.  G.  S. 

Theory  of  Bell-chamber  Process  for  Electrolysis  of  Alkali 
Chlorides.  M.  P.  Chancel  (Bull.  Soc.  chim.,  1909,  [iv],  5,  58—61). 
— The  author  controverts  some  of  Brochet's  conclusions  (Abstr.,  1908, 
ii,  1034).  The  concentration  of  the  alkali  obtained  in  this  process 
should  be  proportional  to  the  conductivity  of  the  salt  solution,  but 
independent  of  the  mobility  of  hydroxyl  ions.  In  order  to  obtain  a 
theoretical  yield  of  sodium  hydroxide  on  the  current  used,  the  velocity 
of  the  liquid  away  from  the  cathode  must  exceed  a  certain  minimum. 
With  a  slower  flow  a  more  concentrated  solution  is  obtained,  but  the 
yield  on  the  current  is  less,  owing  to  the  alkali  hydroxide  taking  part 
in  the  electrolysis.  In  practice  convection  currents  interfere,  and  the 
theoretical  conditions  are  never  realised.  R.  J.  C. 

Colloidal  Potassium  Chloride.  Carl  Paal  and  Kuet  Zahn 
(Ber.,  1909,  42,  277—290.  Compare  Abstr.,  1906,  ii,  351,  749  j  1908, 
ii,  179). — Organosols  of  potassium  chloride,  similar  to  those  of  sodium 
chloride,  are  obtained  by  the  action  of  ethyl  chloroacetate,  chloroaceto- 
phenone,  chloroacetone,  and  acetyl  chloride  on  ethyl  potassiomalonate 
and  its  ethyl,  benzyl,  and  i-amyl  derivatives.  The  liquid  and 
suspended  organosols  are  more  stable  than  those  of  sodium  chloride, 
and  contain,  as  a  rule,  a  higher  percentage  of  the  salt  ;  thus  solid 
potassium  chloride  organosols  containing  93"6  and  96-4%  KCl  have 
been  obtained.  On  drying,  however,  the  organosols  pass  quickly  into 
solid  irreversible  gels.  The  intermediate  colloidal  solution,  which  is 
seemingly  a  homogeneous  liquid,  gives,  on  filtration  through  paper,  the 
liquid  gel,  the  solvent  being  separated.  This  liquid  gel  is  converted 
by  light  petroleum  into  a  solid  reversible  gel,  this  being  re-converted 
into  the  liquid  form  by  benzene,  which  gradually  passes  on  keeping 
into  the  irreversible  form.  Increase  in  the  molecular  weight  of  the 
malonate  does  not  give  any  increase  in  stability  of  the  colloidal 
potassium  chloride.  There  are,  therefore,  five  forms  of  these 
adsorption  compounds  of  colloidal  potassium  chloride :  a  solid  and 
liquid  organosol,  a  liquid  gel,  and  two  solid  gels,  one  of  which  is 
reversible.  The  importance  of  solvents  free  from  water  in  this  work  is 
emphasised.  W.  R. 

Colloidal  Potassium  Bromide  and  Iodide.  Carl  Paal  and 
Kurt  Zahn  (Ber.,  1909,  42,  291 — 300.  Compare  preceding  abstract). — 
Adsorption  compounds  of  colloidal  potassium  bromide  are  obtained  by 
the  action  of  ethyl  bromoacetate,  bromoacetophenone,  bromoacetone, 
and  acetyl  bromide  on  ethyl  potassiomalonate  and  its  ethyl  and 
benzyl  derivatives  in  benzene,  xylene,  or  ether  solutions.  The  potassium 
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bromide  organosol  cannot  be  obtained  from  the  condensation  of  ethyl 
bromoacetate  and  ethyl  potassiomalonate,  the  gel  being  formed,  but  it 
may  be  obtained  from  the  potassium  derivatives  of  ethyl  ethyl-  or  benzyl- 
malonates.  Liquid  organosols  and  gels  are  given  with  benzene, 
whereas  with  ether  the  more  stable  solid  organosol  is  obtained, 
which  often  may  be  preserved  under  ether  for  some  days.  On 
drying  the  organosols  pass  into  irreversible  gels.  The  liquid  gels  by 
transmitted  light  appear  as  cloudy  liquids  (compare  sodium  bromide, 
Abstr.,  1908,  ii,  179),  due  to  separation  of  small  quantities  of 
irreversible  gels,  probably  occasioned  by  traces  of  water.  These 
substances  are  therefore  less  stable  than  the  colloidal  potassium 
chloride  compounds. 

By  the  action  of  ethyl  /3-iodopropionate  on  ethyl  potassiobenzyl- 
malonate  in  benzene  or  ether  solution,  there  result  a  labile  organosol 
as  well  as  the  irreversible  gel  of  potassium  iodide.  W.  R. 

Double  Salts  of  Ammonium  Sulphate  and  Ammonium 
Nitrate.  Frans  A.  H.  Schreinemakeks  and  P.  H.  J.  Hoenen  (Chem. 
Wee&Mad,  1909,  6,  51—56). — From  aqueous  solutions  of  ammonium 
sulphate  and  ammonium  nitrate  at  30°,  the  two  double  salts, 
(NH4)j,S04,(NH4NOs)g  and  (NH4)2S04,(NH4N03)3,  have  been  isolated. 
They  are  decomposed  by  water,  but  are  stable  in  presence  of  excess  of 
ammonium  nitrate.  A.  J.  W. 

Effect  of  Water  on  the  Freezing  Point  of  Molten  CaCl.2,6H20. 
J.  Livingston  K.  Morgan  (/.  Amer.  Chem.  Soc,  1909,  31,  251—252  ; 
Zeitsch.  anorg.  Chem.,  1909,  61,  347 — 348). — An  acknowledgment  of 
the  error  in  calculation  pointed  out  by  Cock  (this  vol.,  ii,  18)  in 
Morgan  and  Benson's  paper  on  molten  hydrated  salts  as  solvents  for 
the  freezing-point  method  (Abstr.,  1907,  ii,  747).  E.  G. 

Rapid  Preparation  of  Calcium  Phosphide  for  the  Evolution 
of  Hydrogen  Phosphide.  Camille  Matignon  and  R.  Trannoy  (Compt. 
rend.,  1909,  148,  167 — 170). — Hydrogen  phosphide,  usually  prepared 
by  the  action  of  dilute  acid  on  aluminium  phosphide,  may  al.-o  be 
prepared  from  calcium  phosphide.  Calcium  phosphate,  the  source  of  all 
phosphorus  compounds,  is  intimately  mixed  with  the  correct  amount 
of  aluminium  powder  and  ignited.  A  mixture  of  calcium  phosphide, 
aluminium  oxide,  and  a  trace  of  calcium  results,  which  readily  yields 
hydrogen  phosphide  with  acidified  water.  The  gas  is  not  spontaneously 
inflammable,  and  its  only  impurity  is  a  small  proportion  of  hydrogen. 

\  small  acetylene  generator  may  be  employed,  or  the  powdered 
phosphide  may  lie  placed  iii  a  flask  with  water,  and  dilute  hydrochloric 
acid  run  in  from  a  dropping  funnel.  R.  J.  C. 

Double  Fluorides  and  Chlorides  of  Univalent  Thallium. 
FaiTZ  Iii  J i it  \ i  m  and  I'm  r.  BABTKOBKO  (Zeitsch.  anorg.  Chem.,  1909, 
61,  Thallous    lluoride    is    best    prepared    by    dissolving 

thai  I  inn  i  in  dilute  sulphuric  acid,  removing  lead  as  sulphide,  precipitaf 

■ilphide  from  alkaline  solution,  and   <li  in  hydro- 

fin. .in-  ai 
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Ferric  thallous  fluoride,  3TlF,2FeF3,  prepared  by  evaporating  a 
solution  of  ferric  and  thallous  fluorides,  the  former  being  in  excess, 
separates  in  bright  pink  crystals. 

Chromic  thallous  fluoride,  3TlF,2CrF3,  prepared  in  similar  manner, 
forms  a  green,  crystalline  powder.  The  aluminium  compound, 
3T1F,2A1F3,  forms  white  crystals.  All  these  salts  are  decomposed 
only  slowly  by  sodium  carbonate,  especially  the  aluminium  compound, 
indicating  the  presence  of  complex  ions. 

An  aqueous  solution  of  thallous  and  lead  chlorides  deposits  only  the 
original  mixture  of  salts  on  evaporation.  In  hydrochloric  acid  solu- 
tion, thallous  lead  chloride,  TlCl,PbCl2,  is  formed,  and  crystallises  in 
six-sided,  elongated  leaflets. 

Thallous  chloride  dissolves  in  molten  antimony  trichloride,  and  on 
the  addition  of  concentrated  hydrochloric  acid,  the  double  salt, 

3TlCl,SbCl3, 
is  precipitated  in  light  yellow,  lustrous  scales.  When  antimony 
pentachloride  is  used  in  the  same  way,  it  rapidly  loses  chlorine,  and  a 
double  salt  of  thallous  chloride  and  antimony  tetrachloride  is  obtained 
as  a  dark  violet  solid,  TlCl,SbCl.,  the  yellow  compound  first  formed, 
which  is  probably  TlCl,SbCl5,  being  unstable,  and  blackening  in  the 
air.  By  passing  chlorine  into  a  solution  of  thallous  chloride  in 
antimony  trichloride,  a  black,  felted  mass  is  obtained,  containing 
quadrivalent  antimony,  and  probably  having  the  formula 

TlCl3,2TlCl,2SbCl4, 
part  of  the  thallium  being  oxid^ed  to  the  thallic  state. 

Thallous  bismuth  chloride,  3TlCl,BiCl3,  prepared  in  hydrochloric  acid 
solution,  forms  large,  very  thin,  colourless  plates,  rapidly  breaking  up 
into  opaque,  white  scales.  When  a  less  excess  of  bismuth  chloride  is 
employed,  a  second  compound,  6TlCl,BiCl3,  is  obtained,  resembling 
the  first  in  appearance. 

Thallium  is  best  estimated  as  iodide,  a  slight  excess  of  potassium 
iodide  being  added  at  50 — 60°.  After  twelve  .hours,  the  precipitate  is 
collected  on  a  Gooch  filter,  using  only  very  gentle  suction,  and  washed 
with  pure  water.  C.  H.  D. 

Burning  of  Admixtures  on  Refining  Copper  in  a  Rever- 
beratory  Furnace.  V.  Vanjukoff  (J.  Buss.  Phys.  Cltem.  Soc, 
1908,  40,  1649 — 1675). — After  discussing  the  literature  of  the  purifica- 
tion of  copper  by  the  so-called  Swansea  or  dry  refining  process,  the 
author  gives  the  results  of  his  own  investigations  in  this  direction. 

Before  the  copper  is  melted  in  the  reverberatory  furnace,  its 
temperature  apparently  falls,  whilst  during  boiling  the  temperature 
rises,  the  exothermic  reaction  :  2Cu20  +  Cu2S  =  6Cu  +  S02  +  39  Cal. 
then  taking  place.  The  end  attained  by  the  second  refining  is  the 
removal  of  arsenic  and  antimony  ;  the  fact  that  only  a  slight  amount 
of  arsenic  is  burnt  away  during  the  first  refining  is  explained  by  the 
layer  of  slag  and  sulphur  compounds  covering  the  copper,  this  layer 
preventing  oxidation.  Up  to  the  end  of  the  oxidation  period,  sulphur 
exists  in  the  copper  in  the  forms  of  cuprous  sulphide  and  sulphur  di- 
oxide. The  course  of  the  refining  was  followed  by  analysing  the  gases 
evolved.  T.  H.  P. 
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Ancient  Copper  Objects  from  Transcaucasia.  Wladimir 
A.  Sktsbeb  [Bull.  Acad.  Sri.  St.  Petersburg,  1909,  1,  75— 78).— The 
specimens  investigated  were  covered  with  a  greenish-red  layer,  which 
in  one  case  reached  a  depth  of  2  mm.  Three  specimens  were  analysed, 
with  the  following  results:  (1)  Copper  =  9475%,  iron  =  0-37%, 
sulphur  =  0-39%.  (2)  Copper  =  96-80%,  sulphur  =  0"13%.  (3) 
Copper  =  97-01%,  antimony  =  0-05%  iron  =  0-45%.  The  remainder 
in  each  case  consisting  of  silicon,  carbon  dioxide,  and  oxygen  in  the 
adhering  slag. 

The  supei  ficial  layer  of  the  first  specimen  consists  of  malachite  mixed 
with  a  small  quantity  of  silica.  Z.  K. 

Solid  Solutions  in  the  Dissociation  of  Cupric  Oxide.  Lothar 
Wiihler  and  W.  Frey  (Zeitsch.  Elek.tr  ochem.,  1909,  15,  34 — 38. 
Compare  Abstr.,  1907,  ii,  33). — Metallic  copper  is  not  formed  in  the 
dissociation  of  cupric  oxide  ;  cuprous  oxide  has,  therefore,  a  lower 
dissociation  pressure  than  cupric  oxide.  The  first  small  quantities  of 
cuprous  oxide  formed  by  the  dissociation  of  cupric  oxide  diminished 
the  pressure  at  which  oxygen  is  in  equilibrium  with  the  mixture  of 
oxides  in  a  very  marked  way.  If  the  oxide  is  not  heated  for  very 
long,  the  same  equilibrium  pressure  is  attained,  at  a  given  temperature 
and  for  a  given  composition,  whether  oxygen  has  been  removed  from 
a  higher  oxide  or  caused  to  combine  with  a  lower  one.  Very  pro- 
longed heating,  however,  somewhat  diminishes  the  pressure.  This  is 
probably  due,  in  part  at  least,  to  false  equilibrium,  resulting  from  the 
very  slow  rate  of  solution  of  cuprous  and  cupric  oxide  in  each  other. 

T.  E. 

Phase  Equilibrium  of  the  Red  Cupri-ferrous  Sulphates. 
Arthur  J.  Aj.lmand  (Zeitsch.  anorg.  Chem.,  1909,  61,  202—237). — 
The  red  or  yellow  Baits  obtained  by  Etard  (Abstr.,  1879,  104)  and  by 
(Trans.,  1897,  71,  564)  by  the  action  of  sulphuric  acid  on  a 
concentrated  mixed  solution  of  cupric  and  ferrous  sulphates  correspond 
in  composition  with  solid  solutions  of  the  general  formula 

(Cu,Fe)S04,HjO. 
'I'lu-    does  not  account  for  the  colour,  FeS04,II20  being  white,  and 
<  'uS<  >,,!  I  J),  pale   blue.     The  possibility  that  cuprous-ferric  salts  may 
a]  o    be    present    18    not  to    be   tested  analytically,  on  account  of   the 
ions  taking  place  when  the  Baits  are  dissolved  in  water. 
In  the  study  of  the  phase  equilibrium,  60  c.c.  of  a  0*8  molar  solution 
ot  cupric  and  ferrous  sulphates  wore  taken,  and  75  c.c.  of  concentrated 
sulphuric    acid    added,   in     an    atmosphere   of   carbon    dioxide.     The 
lire  was  then  shaken   for  three  weeks  in   a  thermostat  at  25°,  and 
the  Liquid  and  solid  phase-,  analysed  separately,  the  solid  being  previ- 
ously washed,  first  with   sulphuric   acid  of   the  same  concentration  as 
"Kit  her  liquor,  and  then  with  alcohol. 

The  bi  iur  of  the  mixed  salts  increases  in  depth  from  both 

end  pries,  reaching  a   maximum  in  the  crystals   containing 

!■   and   16%  Cu.      All  tlieci  \:  taU  are  microscopically  homogeneous, 

Winn  heated  gently  in  a  teat  tube,  their  reddish-brown  colour  becomes 

chocolate  brown,  and  finally  mauve,  the  original  colour  being  restored 

|."   in  I    In  .hi 
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Only  a  very  small  quantity  of  ferric  iron  is  present,  and  is  to  be 
regarded  partly  as  an  impurity,  being  formed  by  the  reaction  Cu"  + 
Fe"  — >■  Cu'  +  Fe'".  The  quantity  of  S04  is  always  somewhat 
deficient,  the  salts  being  slightly  basic  in  spite  of  the  acidity  of  the 
solution.  This  basicity  is  probably  due  to  hydrolysis  of  the  ferric 
salt. 

The  curves  expressing  the  relation  of  the  liquid  and  solid  phases 
present  certain  peculiarities,  the  origin  of  which  is  not  fully  explained. 
It  appears  that  cupric  sulphate  dissolves  in  solid  ferrous  sulphate  in 
the  form  of  normal  molecules  up  to  about  75%.  Beyond  this  limit, 
polymerisation  occurs. 

The  red  colour  is  not  due  to  ferric  salts  or  to  cuprous  oxide.  A 
suggestion  is  made  that  the  cause  of  the  colour  may  be  an  oscillation 
of  electrons,  due  to  the  presence  of  metals  in  different  stages  of  oxida- 
tion, as  in  Baly's  explanation  of  the  colour  of  organic  compounds,  since 
ferric  ferrocyanide  and  ferrous  ferricyanide,  in  which  similar  conditions 
occur,  are  also  coloured.  C.  H.  D. 

Preparation  of  Metallic  Aluminium  from  Aluminium 
Silicate.  Max  Moldenhauer  (Metallurgie,  1909,  6,  14 — 19). — ■ 
Aluminium  silicate  may  be  freed  from  silicon  by  reducing  with  carbon 
in  the  presence  of  ferric  oxide,  when  iron  silicide  is  formed.  In 
practice,  the  dry  clay,  having  the  formula  Al203,2Si02,  is  fused 
in  an  electric  furnace  with  ferro-silicon  (10%  Si),  the  products  being 
alumina,  containing  13'4%  Si02,  and  an  iron  silicide,  containing 
49%  Si.  The  alumina  is  then  fused  in  a  separate  furnace  with 
hsematite  and  carbon,  the  products  being  practically  pure  alumina  and 
10%  ferro-silicon.  The  alumina  is  freed  from  mechanically  admixed 
ferro-silicon  by  grinding  and  extracting  with  a  magnet,  and  is 
electrolysed  in  solution  in  cryolite. 

The  freezing-point  curve  of  mixtures  of  cryolite  and  alumina  shows 
a  rapid  fall  from  the  freezing  point  of  cryolite  (975°)  to  a  eutectic 
point  at  880°  and  20%  A1203.  C.  H.  D. 

The  Apparent  Retardation  of  Fusion  of  Aluminium. 
Ca.mille  Matignon  {Bull.  Soc.  chim.,  1909,  [iv],  5,  91— 92).— With 
reference  to  von  Bolton's  observation  that  aluminium  wire  may 
be  heated  above  its  melting  point  without  losing  its  shape  [Zeitsch. 
Elektrochtm.,  190S,  14,  766),  the  author  points  out  that  he  has 
recorded  this  fact  already  (Mon.  Sci.,  1900,  [iv],  14,  357),  and 
explained  it  as  due  to  the  formation  of  a  protective  layer  of 
alumina.  T.  A.  H. 

Sodium  Alum.  Warren  R.  Smith  (J.  Amer.  Chem.  Soc,  1909, 
31,  245 — 247). — The  existence  of  sodium  alum  (Auge,  Abstr., 
1890,  1059  ;  Wadmore,  Proc,  1905,  21,  150)  has  been  confirmed, 
and  experiments  are  described  which  prove  that  it  is  a  definite 
chemical  compound  It  is  a  true  alum,  since  it  forms  mixed  and 
layer  crystals  with  other  alums.  The  following  solubility  data  are 
recorded,  which  express  the  number  of  grams  of  the  anhydrous  .salt, 
Na9S04,Al.,(S04)3,   contained    in    100   grams  of   a   saturated  solution. 
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At  10°,  26-9  ;  at  15°,  27"9  ;  at  20°,  29-0;  at  25°,  30-1,  and  at  30°, 
3T4.  The  quantities  of  the  crystalline  salt  contained  in  100  grams 
of  the  saturated  solution  are:  at  10°,  50-8;  at  15°,  52'7  ;  at  20°, 
54'8  ;  at  25°,  56-9,  and  at  30°,  59-4.  E.  G. 

The  Constitution  of  Blast-Furnace  Slags.  M.  Theusner 
(Metallurgie,  1908,  5,  657 — 667).— Finely-powdered  slags  containing 
25—31%  Si03,  14—18%  A1203,  and  43—51%  CaO,  were  extracted  with 
various  solvents,  the  composition  of  the  solution  and  of  the  residue 
being  determined  in  each  case  by  analysis.  Citric  acid,  ammonium 
citrate,  and  ammonium  chloride  were  used  as  solvents.  The  basicity 
of  the  slags  depends  on  the  ratio  of  lime  to  silica,  and  is  practically 
independent  of  the  proportion  of  alumina. 

From  the  more  basic  slags,  solvents  at  first  extract  lime,  the  ratio 
of  alumina  to  silica  in  the  residue  remaining  constant,  whilst  less 
basic  slags  are  less  attacked,  and  the  residue  contains  more  lime  than 
the  residue  from  the  originally  more  basic  specimens. 

Acid  slags  are  found,  microscopically,  to  contain  much  melilite,  which 
is  absent  from  the  basic  slags.  An  artificial  melilite  behaves  towards 
solvents  in  exactly  the  same  manner  as  an  acid  slag.  Artificial 
mixtures  in  different  proportions  show  that  the  attack  by  solvents 
is  greatest  when  the  ratio  of  silica  to  alumina  is  highest. 

Water  attacks  the  slags  much  less  readily  than  salt  solutions. 
The  lime  is  chiefly  dissolved,  small  quantities  of  silica  and  alumina 
being  also  taken  up  in  a  colloidal  form.  C.  H.  D. 

Magnetisable  Manganese  Alloys.  X.  Manganese- 
Aluminium-Copper.  Friedrich  Heusler  and  Franz  Richarz 
(Zeitsch.  anorg.  Chem.,  1909,  61,  265— 279).— Forged  alloys 
containing  20%  or  less  manganese,  and  6%  or  more  aluminium, 
the  remainder  being  copper,  are  entirely  non-magnetic  when  quenched 
from  a  red  heat  in  water  or  mercury,  but  after  heating  for  several 
hours  in  boiling  xylene,  a  maximum  degree  of  magnetisability  is 
reached,  and  the  alloy  is  found  to  be  free  from  hysteresis.  The  same 
alloys,  slowly  coolod,  show  hysteresis,  which  is  tho  greater  the  slower 
the  cooling  through  the  critical  range.  The  magnetic  susceptibility 
■  lit  reuses  rapidly  with  increase  in  the  proportion  of  aluminium. 

The  variation  of  magnetic  properties  with  composition  is  expressed 
OD  a  diagram  with  triangular  co-ordinates.  Tho  conclusion  is  drawn 
that  the  maximum  BUSCeptibility  is  obtained  when  the  alloys  have  the 
composition  AIM,,  in  which  M  represents  manganese  and  copper, 
which  replace  one  another  isomorphously  in  the  compound.  In  this 
isomoi  phons  series,  t  he  magnetic  susceptibility  increases  with  increas- 
ing manganese,  and  a  maximum  should  be  reached  by  the  compound 
AIM  n.,,  which  is  to  bo  examined  for  its  magnetic  properties. 

C.  H.  I). 

The  Production  of  Malleable  CaBt  Iron.  FxDEBIOO  GlOLrTrl, 
I''.  CaBNKVALI,   ami  (i.  QhKBABDI  (Alii  R,  Ar.ni//.  Linoai,   1908,  (v|,  17, 

ii,  748  754  Compare  Wiist,  Abetr.,  1908,  ii,  287).-  The  pearlitic 
sons  ob  erved  by  WUsI  is  also  observed  iu  mild  steel  (0"05%0)  exposed 
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to  pure  methane  at  1100°,  under  which  conditions  carbon  is  freely 
deposited.  The  carbon  varies  in  the  first  place  regularly  with  the 
depth,  increasing  from  the  outside  inwards,  but,  in  cooling,  segregation 
takes  place,  the  ferrite  crystals  at  the  surface,  and  the  cementite 
crystals  lower  down,  growing  at  the  expense  of  the  intermediate  zone. 
It  is  shown  microscopically  that  the  process  of  decarburisation 
depends  much  more  on  the  action  of  gases  than  on  the  diffusion 
of  solid  carbon.  C.  H.  D. 

The  Structure  of  Hardened  Steel.  W.  J.  Kurbatoff  [and,  in 
part,  M.  M.  Matweieff]  {Hetallurgie,  1908,  5,  721—728). — Austenite 
is  best  prepared  by  quenching  steel  containing  l-8 — 2'2%  of  carbon 
from  1250°  in  mercury  at  130°.  No  change  is  produced  by  heating 
such  steel  containing  austenite  at  65 — 85°  for  several  months.  At 
118°  recrystallisation  is  visible  in  a  few  days.  At  ISO0  austenite 
changes  to  troostite,  this  transformation  reaching  a  maximum  at 
245°. 

The  reaction  austenite  7^-  troostite  proceeds  from  right  to  left 
at  110 — 150°,  from  left  to  right  above  150°,  and  again  from  right  to 
left  above  1000°.  Austenite  is  regarded  as  a  lower  carbide  of  iron, 
the  composition  of  which  approaches  the  formula  Fe7C.  Troostite 
and  sorbite  appear  to  be  solutions  of  carbon  in  /?-  and  a-iron 
respectively.  C.  H.  D. 

Influence  of  Manganese  on  the  System  Iron-Carbon. 
Friedbich  Wust  (Metallurgie,  1909,  6,  3 — 14). — Manganese  readily 
vaporises  and  attacks  the  platinum  of  an  electric  furnace.  A 
magnesite  crucible  is  therefore  placed  inside  a  vertical  iron  tube, 
through  which  a  current  of  nitrogen  is  passed.  The  iron  tube  is 
coated  externally  with  asbestos  and  kaolin,  and  is  surrounded  by  the 
heating  tube  of  the  resistance  furnace. 

The  addition  of  manganese  up  to  13%  lowers  the  freezing  point  of 
iron  saturated  with  carbon.  Further  additions  raise  the  freezing  point, 
which  is  at  1250°  in  an  alloy  containing  80%  of  manganese.  The 
temperature  at  which  the  eutectoid,  pearlite,  is  formed  is  rapidly 
lowered  by  the  addition  of  manganese,  becoming  580°  at  5%  Mn,  and 
disappearing  at  higher  concentrations.  The  difference  between  the 
transition  points  on  heating  and  on  cooling  is  also  increased. 

Microscopically,  the  increase  in  the  proportion  of  manganese  is 
shown  by  the  disappearance  of  graphite  and  the  increase  of  cementite. 
The  plates  of  cementite  also  increase  in  size,  and  the  eutectic  dis- 
appears, its  place  being  taken  by  a  solid  solution  of  carbon  in  iron  and 
manganese. 

The  iron-graphite  eutectic  point  is  displaced  by  manganese,  being  at 
4'05%  C  for  an  alloy  containing  50%  Mn.  Manganese  thus  enters  into 
both  series  of  solid  solutions,  that  rich  in  iron  and  that  rich  in  carbon. 

C.  H.  D 

Metallic  Hydroxides.  Hermann  Waldemar  Fischer  (Habilitations- 
schrift,  Breslau,  1907). — The  red  colloidal  hydroxide  at  first  obtained 
by  the  hydrolysis  of  ferric  chloride  solutions  is  converted  by  the  hydro- 
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chloric  acid  also  formed  into  a  yellow  modification,  insoluble  in  hydro- 
chloric acid.  Fresh  suspensions  of  this  modification  show  a  green  fluor- 
escence. Neutralisation  of  a  part  of  the  acid  hinders  the  formation  of 
the  yellow  colloid.  At  150 — 170°  in  a  sealed  tube,  in  concentrated 
solution,  a  violet-black,  dense  colloid  is  also  formed,  distinct  layers  of 
the  yellow  and  black  modifications  being  found  together.  The  black 
colloid  contains  only  15 — 3%  of  water.  Similar  results  are  obtained 
with  hydrolysable  salts  of  other  metals  at  210°. 

A  study  of  the  dehydration  of  the  mineral  ferric  hydroxides  leads 
to  the  conclusion  that  limonite  and  xanthosiderite  are  only  colloidal 
goethite  containing  various  quantities  of  adsorbed  water.  Xantho- 
siderite is  thought  to  be  identical  with  the  yellow  colloid  described 
above.  Goethite  is  a  definite  compound,  whilst  the  existence  of 
hvilrohsematite  is  doubtful. 

When  sodium  hydroxide  is  added  to  a  solution  of  chromic  chloride, 
tin;  precipitate  formed  soon  re-dissolves,  and  a  further  addition  of 
alkali  is  necessary  to  produce  a  precipitate.  This  process  may  be 
repeated  several  times.  A  method  is  also  described  of  determining, 
by  observations  of  the  conductivity  of  such  solutions,  whether  basic 
chlorides  are  formed.  Barium  hydroxide  is  used  as  the  base,  being 
added  to  solutions  of  metallic  chlorides  (OTiV  chlorine)  at  0°.  The 
existence  of  the  compounds  FeoCl5-0H  and  Fe.,Cl(OLL)5  is  clearly  shown 
by  the  curves,  as  is  that  of  Ab,Cl(OH)5,  Cr.,015-OH,  and  Cr.,CT4(OH).r 

C.  H.  D. 

Resistance  of  Ferrous  Solutions  to  Oxidation  by  the  Air. 
T.  Wahynski  (Ann.  ('him.  anal.,  1909,  14,  45 — 47). — Experiments 
showing  that  solutions  of  ferrous  sulphate  in  presence  of  free  sulphuric 
acid  are  very  stable  in  contact  with  the  air.  Addition  of  strong 
hydrochloric  acid  renders  them  more  liable  to  oxidation.  Traces  of 
certain  substances,  such  as  cupric  chloride,  platinic  chloride,  and 
palladium  nitrate,  greatly  favour  the  oxidation  process.         L.  de  K. 

Absorption  of  Hydrogen  by  Metallic  Nickel.  Adolf  Sievem's 
and  .I..U  Eaoenaoker  (Bar.,  1909,49,  33S — 347). — The  authors  are 
unable  to  account  for  the  discrepancy  between  Sieverts'  work  (Abstr., 
P.J07,  ii,  741)  and  Mayer  and  Altmayer's  (Abstr.,  1908,  ii,  9.r>(l)  as  to 
the  amount  of  hydrogen  absorbed  by  nickel  at  360°  and  560°.  They 
have  repeated  and  confirmed  Sieverts'  experiments,  using  about 
3  grams,  L6'5  grams,  and  27  grams  of  nickel  ;  Mayer  and  Altmayer's 
contention  that  equilibrium  was  not  attained  in  Sieverts'  experiments, 
owing  to  the  large  quantity  of  nickel  used,  is  thus  disproved. 

I  [(  nry's  law  docs  not  hold  for  hydrogen  and  nickel  at  822  and  923°, 
the  amount  of   hydrogen  absorbed   being   more   marly  proportional   to 

the  square  root,  of  the  pressure.  0.  S. 

Alloys  of  Cobalt  and  Bismuth.  V.  Duoelubz  (Bull.  Soo.  Mm., 
L909,  [iv|,  5,  Gl — 02). — The  author  has  attempted  to  obtain  alloys  of 
coball  and  bi  mutfa  by  heating  mixtures  of  the  pondered  elements  to 
nrit  rature    In  an  atmosphere  of  hydrogen.     No  development 

of  hcut  is  observed,  and  malleable  products  are  obtained   in  which   the 
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cobalt  retains  its  magnetic  properties  and  from  which  the  bismuth  can 
be  distilled.  R.  J.  C. 

Solubility  of  Chromic  Oxide.  Milorad  Z.  Jovitschitsch 
(Monatah.,  1909,  30,  47 — 50).— The  author  finds  that  the  statement  that 
strongly  ignited  chromic  oxide  is  insoluble  in  acids  is  incorrect.  In 
two  experiments,  2-85  grams  and  0-815  gram  of  chromic  oxide, 
after  ignition  first  by  means  of  a  Bunseu  flame,  and  subsequently 
for  ten  to  fifteen  minutes  by  a  blowpipe  flame,  dissolved  in  con- 
centrated nitric  acid  to  the  extents  of  24585  grams  and  0-772  gram 
respectively ;  the  residue  in  each  case  proved  highly  resistant  to  the 
action  of  the  acid  and  only  dissolved  in  traces. 

Evaporation  of  the  acid  solution  until  nearly  all  odour  of  nitric 
acid  has  disappeared  yields  a  dark  brown  mass,  the  absolute  alcoholic 
solution  of  which  gives  on  evaporation  a  green,  crystalline  crust 
recrystallisable  from  hot  water.  On  analysis,  this  crust  is  found  to  be 
a  neutral  chromic  nitrate,  Cro(0N0.,)3,  which  is  stable  towards  light  and 
takes  up  moisture  (maximum,  3H.,0)  from  the  air,  becoming  a  darker 
green.  T.  H.  P. 

Thorium.  H.  Karstens  (Zeitsch.  Elektrochem.,  1909,  15,  33 — 34). 
— In  reply  to  Meyer's  criticism  (this  vol.,  ii,  53)  the  author  gives  further 
details  of  the  chemical  part  of  the  work  described  by  Bolton  (this 
vol.,ii,  53).  The  thorium  chloride  used  was  a  pure  white,  crystalline 
substance,  whicli  dissolves  completely  in  water  and  contains  thorium 
and  chlorine  in  the  ratio  required  by  the  formula  ThCl4.  If  the 
temperature  is  allowed  to  rise  too  high,  a  yellow,  non-crystalline 
product  is  obcained  which  contains  oxygen.  When  the  metal  is 
shaken  with  5%  hydrochloric  acid,  85%  of  it  dissolves,  but  only  10% 
is  present  in  the  solution  in  the  form  of  the  complex  acid.  Comparison 
of  the  acid  with  meta-thorium  chloride  showed  their  properties  to  be 
different.  T.  E. 

The  Newly  Discovered  Element  of  the  Tin  Group.  Anton 
Skrabal  and  Paul  Artmann  (Chem.  Zeit.,  1909,  33,  143). — The 
metal  of  the  tin  group,  obtained  by  Evans  (Trans.,  1908,  93,  660) 
from  thorianite,  and  by  Ogawa  (Abstr.,  1908,  ii,  953),  from 
molybdenite,  closely  resembles  molybdenum  in  its  reactions.  A  metal 
resembling  molybdenum,  but  differing  from  it  in  some  reactions,  was 
observed  in  certain  specimens  of  iron  and  steel  in  1897  (Boucher, 
Abstr.,  1898,  ii,  73;  Ruddock,  Chem.  News,  1897,  76,  118;  Jones, 
ibid.,  171). 

The  authors  have  obtained  from  a  ferro-vanadium  a  small  quantity 
of  a  sulphide  resembling  that  of  molybdenum  in  its  reactions,  but  failing 
to  give  the  characteristic  blue  coloration  when  dissolved  in  nitric  acid 
and  evaporated  with  sulphuric  acid.  This  metal  may  be  identical 
with  the  new  metal  from  thorianite.  C.  H.  D. 

Tetragenic  Double  Salts  of  Antimony  Fluoride  and  their 
Applicability  as  Mordants.  Arthur  Rosenheim  and  Herbert 
Grunbaum  (Zeitsch.  anorg.  Chem.,   1909,  61,   187 — 201). — Tetragenic 
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double  salts  are  those  containing  four  different  elements  or  radicles, 
exclusive  of  water  of  crystallisation  (Meyerhoffer,  Abstr.,  1903,  ii, 
292).  Salts  containing  antimony  fluoride  as  a  component  find  application 
as  mordants. 

Antimony  trifluoride,  prepared  from  antimony  trioxide  and  hydro- 
fluoric acid,  is  best  stored  in  vessels  of  white  celluloid.  Three  hundred 
and  eighty-five  grams  dissolve  in  100  grams  of  water  at  0°,  and  564 
grams  in  100  at  30°.  There  is  no  appreciable  hydrolysis  below  30°. 
The  solubility  is  increased  by  the  addition  of  alkali  salts,  but  very 
unequally,  potassium  sulphate  having  only  a  small  effect,  whilst 
potassium  chloride,  oxalate  or  tartrate  increases  the  solubility  greatly. 
When  the  quantity  of  alkali  salt  exceeds  a  certain  limit,  the  tetragenic 
double  salt  separates. 

More  dilute  solutions  have  been  investigated  by  means  of  their 
conductivity.  The  conductivity  of  the  mixed  solution  is  compared 
with  the  sum  of  the  conductivities  of  antimony  fluoride  and  of  the 
alkali  salt  at  0°.  The  solutions  containing  potassium  nitrate,  sulphate, 
and  hydrogen  oxalate  do  not  give  any  evidence  of  the  presence  of 
complex  ions,  whilst  solutions  containing  normal  potassium  oxalate  and 
tartrate,  ammonium  oxalate,  and  potassium  antimony  tartrate  indicate 
considerable  formation  of  complex  ions,  even  in  dilute  solution.  The 
two  classes  of  salts  are  very  sharply  distinguished  by  plotting  curves, 
of  which  the  ordinates  are  A0(SbF3  +  X)  -  A0SbF3,  and  the  abscissae,  Jv. 
Only  those  salts  the  complex  ions  of  which  persist  in  dilute  solutions 
are  of  use  as  mordants. 

Several  of  the  double  salts  have  been  isolated  in  the  crystalline  solid 
state.  Potassium  nitrate  forms  the  salt,  3KNO„SbF3  ;  ammonium 
oxalate  forms  large,  transparent  crystals  of  4(NH4).2C204,3SbF3  ;  sodium 
oxalate  forms  2Na2C.204,3SbF:j,  crystallising  unchanged  from  water  ; 
potassium  antimony  oxalate  forms  the  stable  salt, 

K  ;,SbO(0.,04).,,SbF3,8H20. 
Mercuric    chloride  and    cyanide,    like    antimony    fluoride,    have    the 
power  of    forming  tetragenic  double  salts,  and   all  of   these  are  very 
weak  electrolytes,  having  also  the  power  of  forming  complex  ions. 

C.  H.  D. 

Some  New  Fluorides.  Otto  Ruff,  Julian  Zedner,  Emil  Sciiiller, 
and  Alfred  IIeinzelmann  (Ber.,  1909,  42,  492 — 497). — Columbium 
pmtafluoride,  Obi''  ,  was  prepared  by  the  action  of  fluorine  on  columbium 
containing  about  3%  of  aluminium.  The  roughly-powdered  metal  con- 
tained in  ;i  boat  was  placed  in  a  platinum  tube  25  cm.  long  and  1  '2  cm. 
diameter,  the  middle  portion  of  which  is  iusertedi  n  an  asbestos  box  ; 
the  const  rioted  end  of  the  tube  is  cooled  by  a  load  worm,  and  connected 
to  a  receiver,  from  which  moisture  is  carefully  excluded.  The  fluorine 
whin  passed  over  the  merely  warmed  columbium  at  once  combined, 
and  the  reaction  was  finished  when  the  tube  began  to  cool.  The  box 
next  boated  at  2.r>0',  when  the  pentafluoride  distilled  into  the 
oooled  portion  ol  the  tube,  the  aluminium  fluoride  remaining  behind. 
<  hi  re-distillation  in  a  vacuum  at  110",  it  is  obtained  us  colourless, 
strongly  refractive,  monoolisic  prisms,  m.  p.  72 — 73u  (corr.)  and  b.  p. 
ii.ii  nun    Mini).      It,  is  very  hygroscopic  and   dissolves   in   water, 
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from  which  sodium  hydroxide  and  ammonia  precipitate  columbic  acid  ; 
yield  75%. 

Tantalum  pentnjluoride,  TaF6,  prepared  in  a  similar  manner,  and 
purified  by  distillation  in  a  vacuum  at  90 — 100°,  forms  colourless, 
strongly  refractive  prisms,  m.  p.  94°  (corr.)  and  b.  p.  225 — 22G-5°/760 
mm.  (corr.).  It  it  very  hygroscopic,  dissolving  in  water,  from  which 
alkali  and  ammonia  precipitate  tantalic  acid  containing  fluorine.  It 
attacks  glass  slowly  at  ordinary  temperatures,  quickly  at  higher ; 
yield  80—85%. 

The  reaction  between  uranium  and  fluorine  is  a  very  vigorous  one, 
and  the  product  chiefly  consists  of  tetrafluoride  mixed  with  some 
oxygenated  substance  and  the  hexafluoride  in  small  quantities. 
Uranium  liexajluoride,  UF6,  is  best  prepared  from  the  pentachloride 
cooled  in  an  alcohol-carbon  dioxide  mixture.  After  the  reaction  is 
over,  carbon  dioxide  is  passed  through  the  apparatus,  the  tube 
evacuated,  and  the  product  distilled.  It  forms  glistening,  colourless, 
fuming,  monoclinic  prisms,  which  do  not  melt,  but  sublime  at  the 
ordinary  temperature  under  diminished  pressure.  It  is  very  hygro- 
scopic, is  soluble  in  water,  and  attacks  glass  in  presence  of  a  trace  of 
water,  forming  silicon  tetrafluoride  and  uranium  oxyfluoride.  Its 
aqueous  solution  does  not  decolorise  potassium  permanganate,  aDd 
ammonia  forms  ammonium  uranate  and  fluoride.  W.  K.. 

Alloys  of  Platinum  and  Antimony.  K.  Friedeich  and  A. 
Leroux  (Metallurgie,  1909,  6,  1 — 3). — The  freezing  point  of  antimony 
is  not  appreciably  lowered  by  the  addition  of  platinum.  The  freezing- 
point  curve  rises  to  a  maximum  at  1226°  and  44-7%  Pt,  corre- 
sponding with  the  compound  PtSb2.  A  second  compound,  probably 
PtSb,  is  formed  at  1045°.  The  curve  then  falls  to  a  eutectic  point  at 
685°  and  77%  Pt,  and  rises  to  the  freezing  point  of  platinum.  Two 
reactions  take  place  in  the  solid  state,  the  compound  PtSb  being 
transformed  into  one  richer  in  antimony,  and  a  third  compound, 
Pt5Sb2,  being  formed  from  alloys  rich  in  platinum  at  644°,  the 
eutectic  structure  disappearing  when  the  alloys  are  maintained  for 
some  hours  at  this  temperature.  The  compound  PtSb2  readily 
blackens  when  heated.  C.  H.  D. 

The  Platinum  Compound  Analogous  to  Purple  of  Cassius. 
Lothar  Wohler  (Verh.  chut.  Naturforsch.  Aerzte.,  1907,  ii,  105 — 106). 
— The  blood-red  colour  produced  by  stannous  chloride  in  solutions  of 
platinum  salts  darkens  after  a  time,  more  rapidly  on  warming,  and 
finally  the  solution  becomes  black  and  slightly  turbid.  The  red 
colour  is  extracted  by  shaking  with  ether  or  ethyl  acetate,  and 
on  addition  of  water  a  chocolate-brown  precipitate  forms,  consisting  of 
platinum,  tin,  and  oxygen  in  varying  proportions.  When  freshly 
precipitated,  the  substance  is  soluble  in  dilute  hydrochloric  acid,  but 
becomes  almost  insoluble  on  drying.  It  does  not  diffuse  through 
parchment  paper,  and  is  therefore  regarded  as  an  adsorption 
compound  of  colloidal  platinum  and  colloidal  stannic  acid.  The 
adsorbed  metal  does  not  show  the  ordinary  reactions  of  colloidal 
platinum.     A  similar  red  solution   is  obtained  by   reducing  platinic 
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chloride   with   an    ethereal    solution   of    phosphorus    in    the    presence 
of  gelatin. 

When  stannous  bromide  and  platinum  tetrabromide  are  brought 
together,  there  is  a  reversible  equilibrium:  2SnBr2  +  PtBr4  — 
Pt  +  2SnBr4,  which  is  displaced  towards  the  left  by  raising  the 
temperature.  G.  S. 


Miueralogical    Chemistry. 


Optical  Investigation  of  Sakhalin  Naphtha.  Michael  A. 
Rakusin  (J.  Russ.  Phys.  Chem.  Soc,  1908,  40,  1735 — 1746.  Compare 
Abstr.,  1907,  ii,  882,  883). — The  author  has  carried  out  an  optical 
investigation  of  the  various  fractions  of  Sakhalin  naphtha,  from  the 
results  of  which  conclusions  are  drawn  as  to  the  geological  age 
of  the  naphtha.  This  age  is  divided  into  two  periods :  (1)  that 
during  which  filtration  and  distillation  occurred,  and  (2)  that  of 
carbonisation.  T.  H.  P. 

New  Chromium  Mineral  from  Servia.  Milorad  Z. 
Jovitsciiitsch  (Monatsh.,  1909,  30,  39 — 46). — The  brooks  below  one  of 
the  branches  of  the  Kopaonik  mountains  contain  a  small-grained, 
glittering  sand,  from  which  a  magnet  removes  a  dark  dull  portion, 
leaving  light,  shining  crystals  behind.  After  purifying  from  sandy 
impurities,  these  two  constituents  were  examined  separately. 

The  shining  crystals,  I)  31,  to  which  the  author  gives  the  name 
ckromitite,  give  analytical  numbers,  which,  if  small  proportions  of 
aluminium  and  magnesium  are  neglected,  correspond  with  the  formula 
FeCrO,,  Fe,Cr,0„  or  Fe208,Cr203. 

The  dull  crystals  resemble  magnetite,  both  in  their  appearance  and 
in  their  magnetic  properties,  but  on  separating  by  means  of  a  magnet 
placed  at  varying  distances  from  the  sand,  three  fractions  were 
obtained  containing  (1)  66'99%  Fe  and  601%  Cr;  (2)  43—45%  Fe 
and  21-5—25%  Cr;  (3)  34—38%  Fe  and  34—36%  Cr.  Fraction  (2) 
corresponds  with  a  compound  having  the  formula  2Fe208,Cr.,().,, 
which  the  author  regards  as  a  transition  stage  to  the  chromitite 
tale.  T.  H.  P. 

RosaBite,  a  New  Mineral  from  the  Mines  of  Rosas  (Sulcis, 

Sardinia).       DOMXNIOO    LoviSATO    (Alii  R,  Accad.  Lincei,  1908,  [v], 

17,  ii,  723      728). — The  now  mineral   occurs  sparingly  in  small  veins, 

iated    with- malachite  and   aurichalcitc,   .is     compact,   apparently 

fibrous,  light  green,  tniiminollatcil   ma  m  :,   I )  "   I  07  1,  II  4-5. 


OuO. 

ZnO. 

I  Mi 

H,0. 

rot  ii 

BO  ii 

i  rue 

0   |l 

100-68 

The  ai  irre  ponds  approximately  with  the  formula 

20u0  31  ul  0„5ZnOOa, 
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It  does  not  appear  to  be  merely  an  intimate  mixture  of  malachite  and 
smithsonite. 

A  dark  green  mineral  was  found  coating  the  rosasite,  but  in  quantity 
insufficient  for  analysis.  C.  H.  I). 

Brugnatellite,  a  New  Mineral  Species  Found  in  Val 
Malenco.  Ettoee  Artini  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i, 
3 — 6). — The  asbestos  strata  of  Val  Malenco  contain  a  mineral  which 
has  not  been  previously  described,  and  which  occurs  in  the  form  of 
flesh-red  lamina?  or  laminar  aggregates  resembling  mica  and  exhibiting 
ready  cleavage  and  slight  nacreous  lustre.  This  mineral,  to  which  the 
author  gives  the  name  Brugnatellite,  is  a  hydrated,  ultra-basic 
carbonate  haviug  the  composition  : 


1.  in  HC1. 

H,0. 

C<X 

Fe,03. 

MnO. 

MgO. 

Total. 

103 

33-77 

7-78 

13-20 

1-80 

42-79 

100-37 

Replacing  the  small  proportion  of  MnO  by  an  equivalent  amount 
of  MgO,  the  above  numbers  are  in  good  agreement  with  those  required 
by  the  formula  MgflFeCO20rT21  or  MgC03,5Mg(OH)2,Fe(OH)3,4H20. 
In  its  natural  position,  Brugnatellite  is  accompanied  by  asbestos, 
aragonite,  magnesite,  artinite,  and  brucite.  T.  H.  P. 

Composition  of  Warwickite.  W.  M.  Bradley  (Anier.  J.  Sci., 
1909,  [iv],  27,  179 — 184). — Under  I  is  given  the  mean  of  two  analyses 
of  material,  D  3 -342,  separated  by  means  of  heavy  liquids  from 
a  metamorphic  limestone  occurring  in  contact  with  granite  at  Amity, 
New  York.  The  mineral  has  the  form  of  minute,  slender  crystals, 
showing  the  characteristic  copper-red  reflections  on  the  cleavage 
surfaces. 


B,0:!. 

Ti0.2. 

SiO,. 

MgO. 

FeO. 

Fe.,0,. 

Alfi:]. 

Total. 

I. 
II. 

21-29 
23-87 

24-8_6 

27-87 

139 
1  -56 

35-71 
38-63 

915 

807 

4-76 

2-91 

100-07 
100-00 

Spinel  and  magnetite  are  intimately  associated  and  intergrown  with 
the  mineral,  and  deducting  alumina  and  ferric  oxide,  together  with 
equivalent  amounts  of  magnesia  and  ferrous  oxide,  the  composition  of 
the  pure  mineral  is  recalculated  under  II.  This  corresponds  with  the 
formula  B203,TiO.,,3(Mg,Fe)0  or  (Mg,Fe)3TiB208.  L.  J.  S. 

Diopside  and  its  Relations  to  Calcium  and  Magnesium 
Metasilicates.  Eugene  T.  Allen  and  YV.  P.  White,  with  optical 
study  by  Fked.  Eugene  Wright  and  Esper  S.  Larsen  (Amer.  J.  Sci., 
1909,  [iv],  27,  1 — 47). — The  thermal  and  optical  relations  of  calcium 
metasilicate  and  of  magnesium  metasilicate  have  been  previously 
studied  (Abstr.,  1906,  ii,  683,  865),  and  the  investigation  is  now 
extended  to  mixtures  of  these.     Only  one  stable  compound, 

CaMg(Si03)2, 
was  obtained,  this  being  identic.il  with  diopside;  it  melts  at  1380°, 
and  has  D  3-275  ;  well-formed  crystals  were  crystallised  from  molten 
calcium  chloride.     Two  eutectics  with  melting  points  of   1348°  and 
1375°  occur;  the  former  consists  of  60%  diopside  and   40%  pseudo- 

17—2 


248  ABSTRACTS    OF    CHEMICAL    PAPERS. 

wollastoDite,  and  the  latter  of  95-5%  of  mixed  crystals  (these  contain- 
ing 62-5%  diopside  and  37-5%  MgSi03)  and  4-5%  a-MgSi03.  A 
method  for  the  more  accurate  determination  of  the  composition 
of  eutectic  mixtures  is  described.  Six  different  series  of  solid 
solutions  are  recognised,  only  two  of  which  contain  more  than  3  or  4% 
of  the  minor  component ;  wollastonite  may  take  up  17%  of  diopside, 
and  diopside  dissolves  60%  of  magnesium  silicate.  The  specific- 
volume  curve  consists  of  three  well-defined  branches,  the  first 
corresponding  with  mechanical  mixtures  of  pseudo-wollastonite  and 
diopside,  the  second  with  solid  solutions  of  a-MgSi03  in  diopside,  and  the 
third  with  mixtures  of  the  saturated  mixed  crystals  and  free  /?-MgSi03. 
There  is  a  sharp  minimum  in  the  curve  corresponding  with  diopside. 
A  new  method  is  described  for  determining  the  inversion  temperatures 
of  magnesium  silicate  and  of  the  mixed  crystals.  L.  J.  S. 

Glaucophane-rocks  from  Switzerland.  Ulrich  Grubenmann 
(Zeitsch.  Kryst.  Min.,  1909,  46,  128;  from  Festschr.  H.  Rosenbusch, 
Stuttgart,  1906). — Analysis  of  glaucophane  from  Lavintzie  in  the 
Bagne  valley,  Wallis,  gave  : 

H„0    Loss 
(at     onigni- 
SiO„.    Ti02.  AloOr  Ff'A-  FeO.    CaO.    MgO.   K.,0.  Na„0.  100°).  tion.  Total.  Sp.  gr. 
52-76    0-94     6-80     10-38    8'45    2'25     9-38     I'll     7'20     0'08     0-44   99  79   3-155 

corresponding  with  64NasAl„Si40].)  +  64Na2Fe2Si40,2  + 
40Ca(Mg,Fe)"8Si4Oi;  +  51(Mg,Fe)4Si46]2. 
The  material  differs  from  other  glaucophanes  in  the  high  percentage 
of  iron,  and  approaches  crossite  in  composition.  L.  J.  S. 

Mineralogy  of  Sardinia.  Andesine  [Plagioclase]  from 
Monte  Palmas  (between  Sassari  and  Alghero).  Federico 
Miu.osevich  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i,  22— 24).— The 
author  gives  measurements  of  andesine  found  at  Monte  Palmas,  the 
numbers  being  in  good  agreement  with  von  Rath's  values  corrected 
by  liana.  The  crystals  found  have  D  2'679,  and  are  in  nearly  all  cases 
twinned,  various  types  of  twinning  being  observed.  Analysis  gives 
the  following  numbers  : 


■  o 

Al.,0.,. 

I'-',", 

,    o 

Nu.,0. 

K„0. 

Total. 

69']  1 

26-14 

0  32 

7-87 

6-87 

0-G1 

100'55 

The  cry6tallographic  and  optical  characters  are  in  accord  with   tho 
acid  character  indicated  by  the  analytical  numbers.  T.  H.  P. 

Meteorite  of  St.  Chrietophe-laChartreuse  (Vendee).  ALFBSD 
Laoboh  (Chem,  Zmtr.,  1909,  i,  316;  from  Jiult.  Soo.  Sot.  not.  de 
FOtutt,  Wranee,  1906,  [ii],  6,  81— 112).— The  ,t.mc  weighing  5396 
grami  which  fell  on  November  5,  1841,  at  St.  ChriBtophe-la-Ohar 
'"■ii  ,•,  n,;ii  IIiu'Ih  MTvicrc,  i.s  a  grey  chrondritO  with  the  following 
mineralogical  composition  :  nickel  iron,  9*57  *  schreibersite  and  graph- 
ite,  traoei  ,  troilite,  6'9  ;  elirumite,  < lt>7  ;  olivine  (near  hynlosidorite), 
12-83  j  hypei  thene,  28*39  j  diopeide,  8*46  ;  felspar,  8-39.  There  ia 
i'i'  'i.i  in  unall  iiiiiuuni  :i  monoolinio  pyroxene  similar  to  rhombic 
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pyroxene  in  composition,  which  is  referred  to  as  clinohyperstliene ;  this 
has  crystallised  out  from  the  fused  rhombic  pyroxene,  and  it  is 
identical  with  the  artificially  prepared  magnesia-pyroxene  ;  its  presence 
has  been  detected  in  several  chronditic  meteorites.  Maskelynite  and 
an  undetermined  mineral  resembling  monticellite  are  also  present. 
The  felspar  has  the  composition  (Ab,Or)10Ann.  The  nickel-iron 
contains  :  Fe,  81 -1  ;  Ni,  17"8  ;  Co,  l'l ;  P,  trace.  L.  J.  S. 


Physiological    Chemistry. 


Influence  of  Oxygen  on  Athletes.  Leonard  E.  Hill  and 
Martin  Flack  (Proc.  physiol.  Soc,  1909,  xxviii — xxxvi  ;  J.  Pliysiol., 
38). — Experiments  on  athletes  designed  to  show  the  beneficial  effect 
of  oxygen  inhalation.  W.  D.  H. 

Oxygen  Capacity.  Arthur  E.  Boycott  and  C.  G.  Douglas 
(J.  Path.  Bad.,  1909,  13,  256— 295).— The  carbon  monoxide  method 
for  determining  the  total  oxygen  capacity  and  volume  of  the  blood 
gives  satisfactory  results  in  rabbits.  Normal  rabbits  have  about  5  5 
c.c.  of  blood  and  07  c.c.  of  oxygen  capacity  per  100  grams  of  body- 
weight  ;  females  have  more  dilute  blood  than  males.  About  93%  of 
the  total  haemoglobin  in  rabbits  is  in  the  blood.  Experiments  are 
given  in  detail  showing  the  rate  of  regeneration  of  the  blood  after 
single  and  multiple  haemorrhages.  Apparent  anaemia  after  haemorrhage 
and  in  aniline  poisoning  may  be  due  to  increase  in  the  blood-volume. 

W.  D.  H. 

The  Sugar  of  the  Blood.  V.  Peter  Bona  and  Leonor 
Michaelis  (Biochem.  Zeitsch.,  1909,  16,  60 — 67.  Compare  Abstr., 
1908,  ii,  117). — By  the  use  of  the  methods  previously  described,  it  is 
shown  that  a  considerable  fraction  of  the  blood-sugar  is  contained  in 
the  corpuscles.  W.  D.  H. 

Activation  of  Haemolysin  by  Amino-acids.  Takaoti  Sasaki 
{Biochem.  Zeitsch.,  1909,  16,  71 — 80). — Guinea-pig's  serum  has  very 
little  hemolytic  action  on  the  corpuscles  of  the  goat  and  horse  ;  the 
addition  of  glycine  or  alanine  leads  to  active  haemolysis. 

W.  D.  H. 

The  Gastric  Digestion  of  Caseinogen.  Louis  Gaucher  (Compt. 
rend.,  1909,  148,  53 — 56). — The  digestion  of  milk  was  studied  in  the 
case  of  a  dog  with  a  duodenal  fistula.  Three  phases  could  be  dis- 
tinguished :  (I)  In  the  first  quarter  of  an  hour  after  ingestion,  the 
milk  could  be  obtained  from  the  fistula  in  a  practically  unchanged 
state.  (II)  It  was  afterwards  obtained  in  a  clotted  form.  (Ill)  In 
the  third  phase  it  was  more  altered,  and  coloured  with  bile.  The 
caseinogen  passes  the  stomach  without  peptonisatiou,  and  clotting 
is  not  necessary  for  the  subsequent  stages  of  digestion.  S.  B.  S. 
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The  Part  Played  by  Elementary  Hydrogen  in  Metabolism. 
Cael  Oppenheimer  (Biochem.  Zeitsch.,  1009,  16,  45 — 59). — Elementary 
hydrogen,  like  elementary  nitrogen,  plays  no  part  in  metabolism  in  the 
animal  body.  W.  D.  H. 

Protein  Metabolism  in  Development.  John  A.  Murlin  (Pr  oc 
Amer.  physiol.  >Soc,  1908,  xxxi — xxxiii ;  Amer.  J.  Physiol.,  23). — In 
pregnant  dogs  there  is  a  minus  nitrogen  balance  in  the  first  four 
weeks,  and  an  increasing  plus  balance  in  the  last  five  weeks  of  gesta- 
tion. On  a  ereatine-free  diet,  the  creatinine  output  was  constant,  but 
during  uterine  involution  after  parturition,  creatine  appeared  in  the 
urine.  The  differences  obtained  by  subtracting  the  total  resting 
metabolism  of  the  mother  dog  from  the  total  metabolism  of  the 
mother  and  puppies  after  parturition  are  not  quite  proportional  to  the 
weights,  probably  because  the  metabolism  in  the  puppies  was  reduced 
as  they  helped  to  keep  each  other  warm.  In  the  puppies,  immediately 
after  birth,  the  respiratory  quotient  was  unity  ;  this  indicates  com- 
bustion of  carbohydrate  (glycogen).  W.  D.  H. 

Fate  of  the  Non-hydroxylated  Benzene  Ring  of  Protein 
in  the  Animal  Body.  Haralamb  Vasiliu  (Bied.  Zenlr.,  1909,  38, 
46 — 48  ;  from  Mitt,  landw.  Inst.  K.  Univ.  Breslau,  1908,  4, 
355 — 374). — The  benzoic  acid  obtained  by  oxidising  foods  with 
permanganate  is  derived  from  the  aphenylaminopropionic  acid 
group  of  the  protein ;  the  benzene  ring  of  the  tyrosine  group  is 
destroyed. 

The  benzene  ring  of  a-phenylaminopropionic  acid  is  only  to  a 
very  slight  extent  destroyed  by  herbivorous  animals  ;  most  of  it  appears 
in  the  urine  partly  as  hippuric  acid  and  partly  as  aphenylaminopropionic 
acid.  In  the  human  body,  and  most  probably  in  the  case  of  carnivorous 
animals,  the  greater  part  is  destroyed,  and  only  small  amounts  of 
a-phen)  laminopropionic  acid  pass  into  the  urine. 

Experiments  with  sheep  showed  that  42%  of  the  non-hydroxylated 
benzene  was  present  in  the  urine  as  hippuric  acid  ;  the  remainder, 
is  presumably  in  the  form  of  aphenylaminopropionic  acid  or  its 
polypeptide. 

The  destruction  of  the  benzene  ring  by  carnivorous  animals  is 
attributed  to  the  co-operation  of  acid  products,  due  to  animal  food. 
Indications  wore  obtained  in  experiments  with  a  calf,  fed  with  milk, 
of  tin'  In  caking  up  of  the  benzene  ring.  N.  11.  J.  M. 

Effect  of  Carbon  Dioxide  on  the  Frog's  Pupil.  John  Aukk 
(JPtoc.  Amer.  physiol.  Sue,  1908,  xvi  ;  Amer.  J.  Physiol.,  23). — In 
asphyxia  th<'  pupils  of  mammals  are  dilated.  In  the  frog,  exposure  to 
carbon  dioxide  cauves  extreme  contraction;  this  also  occurs  in  the 
I  eyeball  The  j;;is  is,  however,  unable  to  overcome  fully 
i  In-  opposite  effect  produced  by  adrenaline,  ami  adrenaline  is  unable 
to  exert  its  full  effect  when  the  iris  is  under  the  influence  of  carbon 
■  I-  ide,  W.  I).  H. 

Autolysis  s.  YnsiiiMino  (£eit$oh.  physiol.  ('/inn.,  1909,  58, 
341 — 3GH). — -The  commonly  used  preservatives,  boric  and  palioylio  acids, 
hapten  fermentation  aotionH  in  the  liver  at  certain  small  "optimum" 
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concentrations  ;  excess  slows  or  stops  the  action.  The  same  is  true 
for  allylthiocarbimide  and  alcohol,  although  the  actual  figures  of 
optimum  concentiation  are  naturally  different  in  all  cases.  Normal 
autolysis  and  that  which  is  produced  by  carbon  dioxide  in  chloroform 
water  run  the  same  course  ;  there  is  no  lessening  of  the  yield  of 
purine  bases,  such  as  is  said  to  occur  with  other  acids.  The  following 
table  gives  the  optimum  concentrations  of  the  substances  mentioned, 
together  with  the  amount  of  autolysis  as  judged  by  the  proportion  of 
the  total  nitrogen  going  into  solution  under  similar  conditions  : 

/o* 

Chloroform  water  (taken  as  the  normal)      21'59 

Alcohol  (concentration  5%)    32-01 

Allylthiocarbimide  (concentration  1/8%,  saturated  solution)   3878 

Boric  acid  (concentration  1%)    40 '80 

Salicylic  acid  (concentration,  half  saturated  solution)  47*37 

W.  D.  H. 

Heat-coagulation  in  Plain  Muscle.  Edward  B.  Meigs  (Proc. 
Amer.  physiol.  Soc,  1908,  xv — xvi  •  Amer.  J.  Physiol.,  23). — In  both 
plain  and  striated  muscle  of  the  frog,  irritability  is  lo>.t  about  40°  ;  the 
shortening  of  striated  muscle  is  marked  at  50°,  but  at  this  tempera- 
ture the  plain  muscle  lengthens.  In  both  cases  the  protein  is 
coagulated,  and  lactic  acid  liberated  ;  the  swelling  of  the  sarcostyles 
in  the  case  of  striated  muscle  [so  produced  causes  shortening,  whereas 
the  swelling  of  the  plain  fibre  with  a  different  histological  structure 
produces  lengthening.  W.  D.  H. 

The  Influence  of  Sodium  Chloride  and  Calcium  Chloride  in 
the  Potassium  Contraction.  William  D.  Zoethout  (Amer.  J. 
Physiol.,  1909,  23,  374 — 388). — The  amount  of  sodium  in  a  muscle  is 
sufficient  to  counteract  the  stimulating  effect  of  a  small  quantity 
of  potassium  salt.  Tbe  removal  of  this  sodium  by  immersion  in  a  6% 
sugar  solution  renders  the  muscle  more  irritable  toward  potassium  ; 
the  same  is  probably  true  for  calcium.  Both  sodium  and  calcium 
favour  the  relaxation  of  a  muscle  in  potassium  contraction.  Ringer's 
solution,  and  0-7%  sodium  chloride  solution,  speedily  reduce  the 
irritability  of  muscle  toward  potassium.  Although  such  solutions 
preserve  muscular  irritability  toward  electrical  stimulation  for  a  long 
time,  they  cannot  be  regarded  as  altogether  inert  fluids.     W.  D.  H. 

The  Influence  of  Salts  of  Strong  Organic  Bases  on  the 
Restirjg  Current  and  Excitability  of  Prog's  Muscle.  Rudolf 
Hober  and  Heinrich  Waldenberg  (Pfliiger's  Archiv,  1909,  126, 
331 — 350). — -The  salts  of  quaternary  ammonium  bases,  piperidine, 
guanidine,  and  trimethylsulphine,  that  is,  of  strong  organic  bases, 
affect  the  resting  current  and  excitability  of  frog's  muscle  in  the 
same  way  as  do  salts  of  strong  inorganic  bases,  and  most  closely 
resemble  the  effects  of  caesium  salts.  The  action  is  a  reversible  one. 
The  resting  current  and  excitability  are  both  affected  in  the  same 
way.  W.  D.  H. 
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Cholesterol  in  Heart  Muscle.  G.  W.  Ellis  and  John  A. 
Gardner  (Proc.  physiol.  Soc,  1908,  viii — x;  J.  Physiol.,  38). — The 
amount  of  cholesterol  in  heart  muscle  is  approximately  the  same  as  in 
other  kinds  of  muscular  tissue.  W.  D.  H. 

Cycloses.  Franz  Rosenberger  (Zeitsch.  physiol.  Chem.,  1909,  58, 
369 — 372). — Polemical.     A  reply  to  Starkenstein  (this  vol.,  ii,  77). 

W.  D.  H. 

Black  Cephalopod  Inks.  Eaffaele  Paladino  (Biochem.  Zeitsch., 
1909,  16,  37 — 44). — The  black  excretion  of  Eledone  moscata  has  the 
following  composition  :  water  40,  soluble  mineral  substances  4'06, 
soluble  organic  substances  232,  insoluble  mineral  substances  667,  in- 
soluble organic  material  40  &%.  The  secretion  of  Sepia  officinalis  has 
the  values  :  water  20,  soluble  mineral  S'5,  soluble  organic  35,  insoluble 
mineral  150,  insoluble  organic  340%.  The  composition  of  the  black 
insoluble  pigment,  melanin,  is  C  52-4,  H  4'02,  N  5-6%,  together  with 
sulphur  and  iron. 

The  following  were  shown  to  be  present  in  the  inks  :  sodium, 
potassium,  calcium,  iron,  chloride,  carbonate,  and  sulphate.  Urea,  uric 
acid,  and  dextrose  could  not  be  detected.  J.  J.  S. 

Parent  Substance  of  Hippuric  Acid.  Haralamb  Vasiliu  (Bied. 
Zentr.,  1909,  38,  132—133;  from  Mitt,  landw.  Inst.  K.  Univ. 
Breslau,  1908,  4,  374—378.  Compare  Abstr.,  1908,  ii,  211).— The 
hippuric  acid  produced  from  clover  hay  is  derived  partly  (3/5)  from 
proteins  and  partly  (2/5)  from  a  non-nitrogenous  substance.  In  the 
case  of  meadow  hay  the  amount  produced  from  non-nitrogenous  sub- 
stances is  fifteen  times  as  great  as  the  portion  derived  from  proteins. 
It  seems  probable  that  as  regards  foods,  such  as  leguminous  foods,  oil 
cakes,  etc.,  which  give  rise  to  relatively  small  amounts  of  hippuric  acid, 
most  of  the  acid  is  derived  from  proteins,  whilst  in  the  case  of  foods 
which  furnish  large  amounts  of  the  acid,  its  production  is  mainly  from 
non-nitrogenous  substances.  The  parent  substauce  in  the  latter  case 
seems  to  contain  a  hydroxylated  benzene  ring  ;  it  is  possibly  quinic  acid, 
which  is  always  present  in  meadow  hay,  and  yields  in  the  animal  body 
t  the  theoretically  possible  amount  of  hippuric  acid. 

N.  H.  J.  M. 

The  Influence  of  Calcium  Chloride  on  the  Formation  of 
Transudates.  Leo  I. oeb,  S.  M.  Fleischer,  and  U.  M.  Hoyt  (Zentr. 
Phytiol.,  L908,  22,  No.  16,  reprint). — Tho  addition  of  calcium  chloride 
to  0  '8B  .  -.ill  Bolotion,  diminishes  the  rate  of  excretion  of  liquid  by 
the  kidneys,  and  also  into  the  intestine,  when  the  solution  is  injected 
intravenously  into  rabbits.  It  increases,  on  the  other  hand,  the  rate 
ludation  into  the  peritoneal  cavity.  The  latter  action  is  due  to 
i  u.i  Factors,  namely,  the  indirect  factor,  which  results  from  diminished 
kidney  BXOretion,  and  t lie  direct  factor,  duo  to  the  action  of  the  calcium 
salt  on  tho  endothelium  of  the  vessels  or  peritoneum.  The  latter  can 
take,  plan,  when  the  action  of  the  kidneys  is  excluded.  S.  B.  S. 

Phosphorus  of  Urine.     Q.  C.  M  ITHIBOH  (Proc.  physiol.  Soc,  1909, 
.xii  ,  ./.  Physiol.,  38).-    Ill"   botaJ    phosphorus   was  estimated   by 
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Baylissand  Plimmer's  modification  of  Neumann's  method, and  inorganic 
phosphates  by  precipitation  with  magnesia  mixture  ;  the  difference 
represents  organic  phosphorus.  The  latter  represents  5  to  10%  of  the 
total,  a  higher  figure  than  has  been  previously  obtained.      W.  D.  H. 

Excretion  of  Magnesium  and  Calcium.  Lafayette  B.  Mendel 
and  Stanley  R.  Benedict  (Proc.  Amer.  physiol.  Soc,  1908,  xviii ; 
Amer.  J.  Physiol.,  23). — When  magnesium  salts  are  introduced 
parenterally,  elimination  occurs  through  the  urine  in  about  forty-eight 
hours,  although  some  may  be  retained  for  two  weeks.  There  is  no 
purgation.  There  is  accompanying  this  an  increased  excretion  of 
calcium  by  the  kidney  and  a  lessened  excretion  of  calcium  by  the 
bowel.     Nitrogen  and  chlorine  are  not  appreciably  altered. 

If  calcium  salts  are  introduced  into  the  circulation,  the  calcium, 
especially  in  rabbits,  is  abundantly  excreted  in  the  urine ;  this  is 
accompanied  by  an  increased  output  of  magnesium  W.  D.  H. 

Acetone  Substances  in  the  Organs  of  Cases  of  Diabetic 
Coma.  II.  H.  Christian  Geelmuyden  (Zeitsch.  physiol.  Chem., 
1909,  58,  255—272.  Compare  Abstr.,  1904,  ii,  275).— The 
investigations  of  the  amounts  of  acetone  substances  were  'made 
in  surviving  organs ;  during  the  life  of  diabetics,  other  relationships 
may  prevail.  The  view  put  forward  is  that  during  life  /?-hydioxy- 
butyric  acid  is  formed  mainly  in  the  liver  ;  it  is  thence  carried  by  the 
blood  to  other  organs,  and  taken  up  by  them ;  the  increase  of 
fat  metabolism,  owing  to  the  small  amount  of  carbohydrate 
metabolism,  leads  to  a  greater  production  of  the  acid  than  occurs  in 
health  ;  but  as  it  leaves  the  liver  for  distribution,  the  amount  remain- 
ing in  the  liver  is  comparatively  small.  The  formation  of  the  acid 
and  its  conversion  into  acetoacetic  acid  are  oxidation  processes.  In 
diabetes,  the  glycogenic  function  of  the  liver  is  in  abeyance,  and  little 
or  none  of  the  substance  is  found  there.  W.  D.  H. 

Experimental  Nephritis.  John  Lighterwood  Green  (/.  Path. 
Pact.,  1909,  13,  296 — 310). — In  nephritis  produced  in  rabbits  by 
potassium  chromate  the  quantity  of  urine  on  the  first  two  days  sinks 
to  50%  of  the  normal,  and  then  gradually  returns  to  normal.  The 
protein  rises  to  maximum  on  the  second  day,  and  then  gradually  dis- 
appears. The  protein  consists  of  albumin  and  globulin,  in  inconstant 
proportions.  In  a  dog  the  total  nitrogen  was  reduced  by  20%,  the 
chlorides  by  50%,  the  creatinine  was  slightly  reduced,  and  the 
phosphates  were  unaltered.  In  three  cases  of  the  disease  in  man,  the 
urea  nitrogen  was  found  to  follow  the  total  nitrogen,  but  there  is  no 
constancy  in  the  reduction  of  either ;  in  two  cases  the  ammonium 
excretion  was  low,  and  in  the  third,  high  ;  the  creatinine  was  slightly 
reduced  in  two  cases.  In  the  blood  in  the  experimental  cases  there 
was  a  fall  of  14%  in  the  red  corpuscles  on  the  onset  of  nephritis,  and 
a  rise  of  43%  in  the  colourless  corpuscles  (especially  of  polynuclear 
leucocytes) ;  the  return  to  normal  was  gradual.  W.  D.  H. 

Effect  of  Calcium  on  the  Cardiac  Vagus.  John  Auer  and 
Samuel  J.  Meltzer  (Proc.  Anier.  physiol.  Soc,  1908,  xx — xxi ;  Amer.  J. 
Physiol.,  23). — Calcium  restores  the  irritability  of  the  cardiac  vagus 
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in  animals  poisoned  by  magnesium  salts,  but  in  the  normal  animal 
calcium  infused  in  M/8  solutions  reduces  or  even  abolishes  the 
irritability  of  the  inhibitory  fibres  of  this  nerve,  leaving  its  motor 
fibres  unaffected.  W.  D.  H. 

The  Behaviour  of  Phthalic  Acid  in  the  Animal  Organism. 
Julius  Pohl  (Biochem.  Zeitsch.,  1909,  16,  68 — 70). — Porcher  states 
that  75°o  of  tsophthalic  and  terephthalic  acids  appear  in  the  urine, 
whilst  phthalic  acid  is  almost  completely  burnt  in  the  organism  of 
the  dog.  The  last  statement  is  in  contradiction  of  work  by  Pribram. 
The  present  experiments  confirm  the  observation  of  Pribram  that  the 
ortho-acid  is  almost  completely  recoverable  in  dog's  urine. 

W.  D.  H. 

Pressor  Substances  from  Putrid  Meat.  George  Barger  and 
George  S.  Walpole  (Proc.  physiol.  Soc,  1900,  xxiii ;  J.  Physiol.,  38). 
— The  presence  of  a  substance  or  substances  producing  a  rise  of 
arterial  pressure  has  been  noted  by  Abelous  in  putrid  meat,  and  by 
Dixon,  Taylor,  and  Rosenheim  in  putrid  placenta.  Two  substances 
was  separated  from  putrid  meat,  namely,  isoamylamine  and  ;;-hydroxy- 
phenylethylauiine  ;  both  are  pressor  substances,  especially  the  latter. 
The  relation  of  these  two  bases  to  leucine  and  tyrosine  respectively  is 
clear,  and  the  possibility  of  their  formation  in  the  intestine  is  of 
interest.  W.  D.  H. 

Physiological  Action  of  Primary  Fatty  Amines.  George 
Barger  aud  Henry  H.  Dale  (Proc  physiol.  Soc,  1909,  xxii;  J.  Physiol., 
38). —  Harger  and  Walpole's  work  (see  preceding  abstract)  suggested  the 
examination  of  other  amines.  The  following  were  tested  :  methylamine, 
ethylamine,  ?i-propylamine,wopropylamine,  »-butylamine,wobntylamine, 
woamylamine,  n-amylamine,  ?i-hexylamine,  n-heptylamine,  and  n-octyl- 
amine.  The  hydrochlorides  were  used  in  all  cases  in  XI 10  solution. 
The  first  to  give  a  pressor  effect  is  fsobutylamine  ;  the  activity  rapidly 
increases  on  ascending  the  series  up  to  hexylamine  ;  those  still 
higher,  show  a  decreasing  action.  \V.  D,  H. 

Action  of  Digitalin  and  Allied  Substances  on  Striated 
Muscle.  Augustus  l>.  Waller  (Proc.  physiol.  Soc,  1908,  x — xvi ; 
./  Physiol.)  38). — Natroelle's  digitalin  has  ad  action  on  muscle; 
Merck's  digitonin  cryst.,  digitalinum  pulv.  pur.  (Merck),  digitalinum 

venum  (Schmiedeberg),  and  digitoxin  (Merck)  were  also  employed. 
The  last  named  lias  also  no  act  inn  ;  the  other  three  vary  in  degree  of 
activity,  but  all  produce  characteristic  oll'ects,  namely,  well-marked 
coiit  met  ion  and  loss  of  contractility.  The  action  of  saponin  is  very 
similar,  W.  l>.  11. 

Action  of  Muscarine  and  Pilocarpine  on  the  Heart.  EuaH 
MacLbah  (Bio  Cham.  ■'.,  1909,4,  66  71).  The  effeol  of  these  drugs 
i  i"  lie  ascribed  to  their  stimulating  influence,  doubtless  by  chemical 
interaction  on  the  nerve  endings  of  the  inhibitory  nerve  fibres  of  the 

W.  I>.  II. 
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The  Passage  of  Phenolphthalein  and  of  its  Disodium 
Derivative  Through  the  Organism.  C.  Fleig  (J.  Pharm.  Chim., 
1909,  [vi],  29,  55—57.  Compare  Abstr.,  1908,  ii,  313).— When  given 
by  the  mouth,  85^  of  the  phenolphthalein  is  found  in  the  faeces  ;  it  does 
not  appear  in  the  urine  unless  very  large  quantities  are  given  per  os, 
or  unless  it  is  administered  hypodermically  or  intravenously.  Phenol- 
phthalein is  never  hydrolysed  in  the  tissues,  but  probably  passes  into 
the  urine  in  combination  with  sulphuric  or  glycuronic  acid.       G.  B. 

Atoxyl.  III.  Ferdinand  Blumentiial  and  Ernst  Jacoby  (Biochem. 
Zeitsch.,  1909,  16,  20 — 36). — The  introduction  of  acid  radicles  (for 
example,  acetyl)  into  the  amino-group  of  the  sodium  salt  of  /)-amino- 
phenylarsinic  acid  (atoxyl)  lessens  its  toxicity  ;  the  introduction  of  a 
niethyl  group  does  not.  Complete  substitution  of  the  amino-group  by 
iodine  increases  the  toxic  action ;  as  also  does  its  replacement 
by  hydroxyl  (Ehrlich).  The  toxicity  of  the  mercury  salt  depends  on 
the  amount  of  mercury  given.  Reduction  products  of  atoxyl  are 
more  toxic  than  atoxyl  itself. 

In  the  body,  atoxyl  acts  directly  as  an  antiseptic.  Details  are  given 
regarding  its  deposition  in  the  tissues,  and  its  excretion  in  the  urine. 

W.  D.  H. 

The  Present  State  of  Chemotherapeutics.  Paul  Ehrlich 
(Ber.,  1909,  42,  17—47). — A  lecture  delivered  before  the  German 
Chemical  Society.  C.  S. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Ammoniacal  Fermentation.  Jean  Effront  (Conipt.  rend., 
1909,  148,  238 — 240). — The  author  gives  details  of  some  experiments 
which  throw  light  on  the  function  of  butyric  ferments  in  the  conver- 
sion of  atmospheric  nitrogen  into  a  form  assimilable  by  plants. 
Distillery  residues  sown  with  an  earth  culture  undergo  symbiotic 
fermentation  through  the  action  of  aerobic  ferments  and  an  anaerobic 
butyric  ferment.  The  latter  has  been  isolated,  and  its  action  studied 
on  dextrose  solutions  containing  various  amino-acids.  In  the  case  of 
aminoacetic  acid,  asparagine,  and  glutamic  acid,  the  ammonia  formed 
was  free  from  amines,  but  when  betaine  was  present,  pure  trimethyl- 
amine  was  obtained.  Distillery  residues  gave  ammonia  and  trimethyl- 
amine.  The  ammoniacal  fermentation  in  each  case  proceeded  at  the 
same  rate  as  the  destruction  of  the  dextrose.  Analogous  results  were 
obtained  using  ordinary  earth  in  place  of  the  pure  culture,  but 
the  action  was  more  rapid  and  complete.  W.  O.  W. 

Decomposition  of  Nitrates  by  Bacteria.  8.  A.  Sewerin 
(Centr.  Bakt.  Par.,  1909,  ii,  22,  348—370.  Compare  Abstr.,  1900, 
ii,  232). — Under  anaerobic  conditions  (in  an  atmosphere  of  hydrogen) 
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the  denitrifying  power  of  Vibrio  denilrificans  is  increased,  whilst  in  the 
case  of  Bacillus  pyocyaneus  there  is  a  still  more  marked  increase. 
Nitrites  are  also  reduced  under  anaerobic  conditions  by  both  organisms, 
although  less  readily  than  nitrates. 

In  the  reduction  of  nitrates  by  B.  pyocyaneus  there  is  always 
a  production  of  nitrites,  both  in  aerobic  and  anaerobic  cultures. 
With  Vibrio  denilrificans,  nitrites  could  not  be  detected  in  the  majority 
of  cases,  and,  when  present  at  all,  generally  showed  a  less  distinct 
reaction. 

The  reducing  power  of  both  organisms  is  diminished  when  hydrogen 
is  replaced  by  carbon  dioxide ;  and  B.  pyocyaneus  failed  to  grow 
in  broth  free  from  nitrates  in  an  atmosphere  of  carbon  dioxide. 

Results  of  experiments  with  different  soils  indicated  that  a  total 
destruction  of  nitrates  does  not  take  place  in  soils  in  their  natural 
condition.  Addition  of  2%  of  horse  dung  and  4%  of  straw  to  garden 
soil  and  other  soils  resulted  in  complete  reduction  of  nitrates  by 
B.  pyocyaneus.  With  V.  denilrificans  complete  reduction  only 
occurred  in  one  soil,  a  marl  to  which  8%  of  dung  had  been  added. 
Nitrites  were  not  found  in  any  of  the  experiments  with  soils. 

N.  H.  J.  M. 

Use  of  Silver  Salts  in  Sterilising  Water.  F.  Traetta-Mosca 
(Gazzetta,  1909,  39,  i,  69 — 109). — The  author  has  examined  isotachyol 
and  silver  chlorate,  perchlorate,  and  sulphate  in  regard  to  their  powers 
of  disinfecting  water  (compare  Paterno  and  Cingolani,  Abstr.,  1907, 
ii,  713). 

All  theso  compounds  exhibit  marked  germicidal  characters,  and  can 
be  advantageously  employed  for  the  sterilisation  of  drinking  water, 
pathological  organisms,  such  as  those  of  cholera,  typhoid,  and 
dysentery,  being  rapidly  destroyed  by  very  small  proportions  of  the 
disinfectant. 

This  bactericidal  action,  which  is  exhibited  to  a  far  greater  degree 
by  <8otachyol  than  by  the  other  silver  compounds  examined,  depends 
principally,  although  not  entirely,  on  the  silver  ions.  According  to 
I)' A  una  (Arch.  Farm.  sper.  sci.  ajjini,  1904),  the  acid  radicle  of  a 
metallic  salt  influences  the  disinfecting  action  of  the  latter  only  in  so 
far  as  it  varies  the  proportion  of  active  metal  present.  But  the 
aiillmi's  results  are  not  in  agreement  with  this  view,  since  silver 
sulphate,  continuing  (i9 ■'!'•„  of  silver,  is  inferior  as  a  sterilising  agent 
to  the  chlorate  and  perchlorate,  containing  563  and  520%  of  silver 
respectively.  T.  H.  P. 

The  Role  of  Oxalate  in  the  Germination  of  Beet  Seed.     <!. 
Dob*  (Landw,  Versuchs-Stat.,  1909,70,  155— 158).— During  germina- 
tion i  lie  alkali  oxalate  disappeared  completely,  whilst  the  amount  of 
m  0    date  remained  unchanged.     Only  the  former  substance  can 
therefore  be  considered  as  reserve  material.  N.  H.  J.  M. 

Chemical  Nature  of  Root  Secretions.  Julius  Stoklasa  and 
Adolf  Kbnmt  (Jahrb.  wins.  Hot.,  1908,  46,  56  102.  Compare 
Sib  1 1 .,  L90S,  ii,  607).      Water culture  experiments   with   maize,  oats, 
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and  buckwheat  showed  that  when  oxygen  is  deficient,  the  roots  secrete 
very  marked  amounts  of  fatty  acids  (formic  and  acetic  acids).  In  the 
case  of  barley  there  was  only  a  slight  production  of  acids.  Sugar  beet 
secreted  oxalic  and  acetic  acids.  Under  conditions  of  abundant 
aeration,  no  acids  are  secreted,  being  oxidised  to  carbon  dioxide  within 
the  roots  ;  in  some  cases,  traces  of  hydrogen  were  given  off  along  with 
the  carbon  dioxide.  No  secretion  of  mineral  acids  took  place  either 
under  conditions  of  aeration  or  without  aeration. 

The  amount  of  carbon  dioxide  given  off  by  roots  varies  considerably 
with  different  plants.  Of  the  various  plants  employed,  barley  pro- 
duced the  greatest  amount  of  dry  matter  in  roots,  and  also  gave  off 
the  greatest  amount  of  carbon  dioxide.  When,  however,  the  amount 
of  carbon  dioxide  given  off  in  twenty-four  hours  is  expressed  in  mg. 
per  gram  of  dry  matter,  it  is  seen  that  barley  produces  the  smallest 
amount.  The  quantities  for  the  different  plants  are  as  follows  : 
barley,  63-2—74-6  ;  oats,  111-5— 135-4;  wheat,  87-6—94-8,  and  rye, 
100  7— 131-0  mg.  C02  per  gram. 

In  accordance  with  these  results,  it  was  found  that  when  the  four 
plants  were  grown  in  powdered  gneiss  and  in  basalt  manured  with 
ammonium  nitrate,  sulphate,  and  chloride,  barley  produced  the  least 
growth  and  assimilated  the  smallest  amount  of  potassium  and 
phosphoric  acid,  whilst  oats  produced  the  greatest  amount  of  dry 
matter.  All  the  plants,  as  was  also  the  case  with  water  saturated 
with  carbon  dioxide,  extracted  more  mineral  matter  from  basalt  than 
from  gneiss.  N.  H.  J.  M. 

Significance  of  the  Colloidal  Nature  of  Aqueous  Dye- 
solutions  for  their  Penetration  into  Living  Cells.  Willy 
Euhland  (Ber.  Deut.  bot.  Ges.,  1908,  26a,  772— 782).— A  study  of 
the  colloidal  nature  of  dyes  does  not  lead  the  author  to  modify  his 
criticism  of  Overton's  theory,  according  to  which  theory  the  cell  wall 
is  a  semi-permeable  lipoid  membrane.  The  rate  at  which  various 
dyes  (both  basic  and  acidic)  are  taken  up  by  living  cells  bears 
apparently  no  relation  to  the  degree  of  colloidity  of  their  aqueous 
solutions.  G.  B. 

Amounts  of  Iron  and  Phosphorus  in  Vegetables.  E. 
Haensel  (Biochem.  Zeitsch.,  1909,  16,  9 — 19). — Determinations  of  dry 
matter,  ash,  iron,  and  phosphorus  in  twenty-four  vegetables  and  fruits. 

N.  H.  J.  M. 

Loss  of  Nitrates  and  of  Hydrogen  Cyanide  during  the 
Desiccation  of  Plants.  E.  Couferot  (/.  Pharm.  Chim.,  1909,  [vi], 
29,  100 — 102). — Experiments  with  the  leaves  and  other  pares  of 
Sambucus  nigra,  S.  laciniata,  and  S.  racemosa  show  that  when  these 
are  allowed  to  dry  by  mere  exposure  to  the  air  at  atmospheric 
temperature,  the  quantity  of  nitrates  present  may  be  reduced  by 
from  20  to  50%.  The  first  two  species  also  yield  hydrogen 
cyanide,  and  £he  quantity  of  this  substance  obtainable  from  the  fresh 
parts  of  these  plants  is  similarly  reduced  after  air-drying.  On  the 
contrary,  if  the  fresh  parts  of  these  plants  are  placed  immediately  in 
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a  drying  apparatus  at  60°  and  maintained  at  this  temperature  until 
dry,  there  is  no  loss  of  nitrates  or  of  hydrogen  cyanide.  The 
conclusion  is  drawn  therefore  that  the  losses  referred  to  are  due  to 
the  utilisation  of  nitrates  and  cyanogonetic  products  by  the  living 
cells  as  reservo  materials.  T.  A.  H. 

Composition  of  Amapa  latex.  A  Ratiije  (Arch.  Pharm.,  1909, 
247,  49—53). — This  latex  (sp.  gr..  1-0304),  which  is  used  by  the. 
South  American  Indians  in  the  Amazon  valley  as  a  remedy  for 
consumption,  is  probably  derived  from  a  llanconda  sp.  It  is  acid  in 
reaction  and  taste,  and  contains  neither  alkaloids  nor  glucosides. 
The  resinous  product  obtained  on  coagulation  has  m.  p.  45°,  saponifica- 
tion number  96'4  (156'7  when  saponified  under  pressure),  iodine 
number  (Wys'  method)  39-3 — 53'4,  depending  on  the  time  the  product 
is  left  in  contact  with  iodine  solution,  and  Reichert-Meissl  number  9'2. 
It  contains  gum,  sugars,  water,  formic,  acetic,  propionic  and  butyric 
acids,  fatty  acids  melting  at  53—54°,  63—64°,  69—70°,  and  78—79°, 
phytosterol,  and  other  fatty  alcohols  and  hydrocarbons  or  their  near 
allies,  having  m.  p.  120—121°,  196—197°,  200—201°,  and  205—206°. 

T.  A.  H. 

Maltase  of  Maize.  R.  Huerre  (Compt.  rend.,  1909,  148, 
300—302). — The  discrepancies  in  the  observations  of  various  authors 
aie  due  to  the  dissimilarity  of  the  ferment  in  different  varieties. 
The  (utigerminated)  seeds  from  one  variety  of  maize  from  the  Landes 
("  blanc  li.it  if  ")  have  a  maltase  acting  between  0°  and  65°,  with 
optimum  at  4(1°  (;md  an  amylase  with  a  much  lower  optimum  tempera- 
ture). Another  variety  of  maize  ("  jaune  hatif  ")  has  a  maltase  acting 
between  20°  and  80°,  with  optimum  at  60—62°.  G.  B. 

Pentosans  of  Soja  hispida.     G.  Borghesani  (Died.  Zentr.,  1909, 
38,  141  ;  from  Staz.  sper.  agrcw.  ital,  1907,  40,  118).- 
percentage  results  are  givon  : 

Furfur- 
aldehyde. 

Soja  lumida,  var.  pallida    I  "87 

,,        ,,       platycarpa,  var.  pallida  1*74 

,,         ,.  ,,  melanos/nriiiii.         2'2t> 

,,        ,,  ,,  eatlanea 2"lj> 

,,      (green)    2-11 


Is  the  Omission  of  Magnesium  in  Soil  Analysis  Justifiable  ? 
i;  LOKW  (Clnui.  Zait.,  1909,  33,  US— 119).— Attention  is  called 
to  I  lie  importance  of  determining  magnesium  in  soil  in  addition 
to  potassium,  caloium,  pb.08pb.oria  aoid,  and  nitrogen.  Experiments 
<ui  the  effect  of  magnesium  manures  have  frequently  been  made 
without  ascertaining  the  amount  already  present  in  the  soil. 
\  large  number  of  soils  in  the  Rhine  Palatinate  were  found  by 
Kling  to  contain  only  004 — 0'06 ".,  MgO,  whilst  more  than  half 
contained    only   traces,  and    some    none   at   all.      On    the   other    hand, 

.i  soil  inn  Munich  contains  over  10",',  Mg*>  (as  dolomite). 


8).— The 

following 

Pentose. 

Pentosan. 

3  25 
:s-:58 
1-89 
417 
4-09 

2-86 
2-97 

.;  m; 
3-67 
3  00 

N.  II 

.  J.  M. 

VEGETABLE    PHYSIOLOGY    AND    AGRICULTURE.  259 

The  frequently  discordant  results  of  experiments  on  the  relative 
values  of  sodium  and  calcium  nitrates  are  attributed,  in  part, 
to  varying  relations  of  the  amounts  of  calcium  and  magnesium  in  the 
soil.  Soil  already  containing  a  high  relation  of  calcium  to  magnesium 
would  be  injured  by  further  applications  of  calcium,  especially  when  in 
a  readily  available  form  such  as  nitrate.  N.  H.  J.  M. 

Decomposition  of  Soil-producing  Rocks.  Emil  Haselhoff 
(Landw.  Versuc/is-Stat.,  1909,  70,  53 — 143). — Gramineous  and  legu- 
minous plants  are  able  to  produce  more  or  less  growth  in  freshly- 
broken  un weathered  rocks,  such  as  basalt,  muschelkalk,  etc.  Of  the 
two  groups,  the  leguminous  plants,  owing  to  their  greater  range  of 
roots  and  their  power  ot  utilising  atmospheric  nitrogen,  have  a  much 
greater  power  of  obtaining  nutrients  from  the  minerals  than  gramineous 
plants.  The  different  plants  of  the  two  groups  also  vary  in  this 
respect  among  themselves. 

Addition  of  nitrogenous  manures  distinctly  increased  the  yields 
and  also  the  amounts  of  nitrogen  in  the  plants  ;  there  was,  however, 
no  increase  in  the  amounts  of  other  constituents.  N.  H.  J.  M. 

Diffusion  of  Manurial  Salts  in  Soil.  Achille  Muntz  and  H. 
Gaudechon  (Compt.  rend.,  1909, 148,  253 — 258). — When  soluble  salts, 
such  as  sodium  nitrate  and  potassium  chloride,  are  applied  to  air-dried 
soils  in  small  patches,  the  soil  gradually  darkens  in  the  places  con- 
taining the  salt,  owing  to  deposition  of  moisture  from  the  surrounding 
portions.  Determinations  of  moisture  after  a  week  or  ten  days 
showed  that  the  parts  of  the  soil  to  which  the  salts  were  applied  con- 
tained more,  whilst  the  intermediate  portions  contained  less,  moisture 
than  was  originally  present.  In  the  case  of  potassium  chloride  it 
was  found  that  in  ten  days  no  lateral  diffusion  had  taken  place  to  a 
distance  of  20  mm.,  whilst  the  soil  of  the  spot  to  which  the  salt  had 
been  applied  contained  1-4S%.  These  results  are  considered  to 
explain  the  failure  of  crops  when  the  seed  and  manure  have  been  sown 
about  the  same  time  in  dry  weather ;  some  of  the  seeds  become 
surrounded  by  concentrated  solutions  of  salts,  whilst  the  remaining 
seeds  fail  to  germinate  because  of  the  diminished  amount  of  water. 

Similar  experiments  with  a  wet  soil  (containing  1 5 ■  6%  water),  which 
received  at  different  points  2  grams  of  sodium  nitrate  and  potassium 
chloride  at  a  depth  of  1  cm.,  showed  that  in;  six  days  no  appreciable 
lateral  or  vertical  diffusion  had  taken  place  at  a  distance  of  25  mm. 
In  another  experiment  in  soil  containing  16"1%  of  water,  a  slight 
diffusion  at  a  distance  of  20  mm.  was  detected  at  the  end  of  a  month, 
but  not  at  40  mm. 

When  rain  falls,  the  solutions  of  the  particles  are  carried  straight 
down  without  appreciable  lateral  diffusion  of  the  salts.  It  is  only 
during  very  prolonged  falls  of  rain  that  a  gradual  distribution  of  the 
salts  occurs. 

Under  ordinary  conditions,  the  diffusion  of  salts  in  the  soil  is  ex- 
tremely slow.  N.  H.  J.  M. 

Physiological  Characterisation  of  Ammonium  Salts.  Dmitri 
Prianischnikoff  (Be,r.   Deut.  hot.  Ges.,    1908,   26a,   716— 724).— The 
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partial  replacement  of  sodium  nitrate  by  ammonium  sulphate  in  sand 
cultures  has  a  beneficial  effect  on  the  absorption  of  crude  phosphates, 
but  when  the  whole  of  the  nitrogen  is  supplied  as  ammonium  sulphate 
the  "physiological  acidity"  of  the  latter  salt  acts  unfavourably,  and 
calcium  carbonate  must  be  added  in  order  to  neutralise  the  sulphuric 
acid  set  free.  The  calcium  carbonate  can  be  replaced  by  sodium 
nitrate,  but  only  partly  by  ammonium  nitrate.  G.  B. 

Properties  and  Action  of  Ammonium  Sulphate  Containing 
an  Excess  of  Sulphuric  Acid.  Otto  Lemmermann  (Bied.  Zentr., 
1909,  38, 15—17 ;  from  Fiihling's  Landw.  Zeit.,  1908— 9.).— The  two 
chief  varieties  of  ammonium  sulphate  contain  excess  of  sulphuric  acid 
amounting  to  1 — 15  and  0 '5%  respectively.  The  presence  of  hydrogen 
ammonium  sulphate,  even  when  the  excess  of  sulphuric  acid  reaches 
the  amount  of  3%,  does  not  render  the  manure  appreciably  more 
hygroscopic,  whilst  the  results  of  pot  experiments  with  barley  failed 
to  show  any  injurious  action.  N.  H.  J.  M. 

Manurial  Experiments  with  the  Two  Commercial  Forms 
of  Calcium  Cyanamide  and  with  Calcium  Nitrate.  Br.  Steglich 
(Yerhandl.  Ges.  deut.  Xaturforsch.  Aertze.,  1907,  II,  147 — 150). — 
Experiments  on  various  crops  from  1903  to  1907,  in  which  the  action 
of  the  three  manures  is  compared  with  that  of  sodium  nitrate  and  in 
most  cases  with  ammonium  sulphate  as  well. 

The  results  vary  considerably  in  different  years.  The  averages  over 
the  whole  period  indicated  that  "  kalkstickstoff  "  has  a  value  of  96  as 
compared  with  sodium  nitrate  =100  and  ammonium  sulphate  =  95. 
"  Stickstoffkalk,"  which  was  only  included  in  the  experiments  of  1906 
and  1907,  and  calcium  nitrate  (1907)  showed  values  of  94  and  101 
respectively. 

The  percentage  of  nitrogen  in  a  sample  of  "  kalkstickstoff  "  which 
was  kept  for  three  years  fell  from  185  to  12.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Cyanamide.  Johannes 
Behbknb  (Bied.  Zentr.,  1909,  38,  67;  from  Ber.  landw.  Versucfiestat. 
Auguslenberg,  1906,  40). — Field  experiments  with  bailey,  in  which 
calcium  cyanamide  was  applied  a  week  before  the  seed  was  sown,  showed 
an  increase  of  about  20%  of  grain  as  compared  with  the  unmanured 
plot,  whilst  sodium  nitrate  more  than  doubled  the  yield. 

When  applied  as  a  top-dressing  to  buckwheat  and  barley,  the  former 
injured   liuyond   reovery,  whilst  the   latter,   although   injured  at 
1  later  on.  N.  H.  J.  M. 

Action    of    Calcium    Cyanamide     on     Carrots,    Kohl-rabi, 

and    Mangolds    under    Damp    Climatic    Conditions.     Albebt 

.  i  ii  (Bied.  Zentr.,   1909,  38,   104    -106;  from   Fiihling's  Landw. 

/>il.,     1908),      Sodium     nitrate,    ammonium      sulphate,     and     calcium 
imide  applied  to  carrots  gave  similar  results  as  regards  total   dry 

matter,  whilst  the  relations  of  roots  to  leaf  varied,  sodium  nitrate 
producing  the  greatest  amount  of  leaf  and  cyanamide  the  most  root 
(both  as  dry  matter).    The  cost  ol  produoing  an  inorease  of  10  kilos. 
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of  dry  matter  (roots)  of  carrots,  kohl-rabi,  and  mangolds  was  less  when 
calcium  cyanamide  was  employed  than  with  sodium  nitrate. 

The  rainfall  had  been  excessive  in  June,  July,  and  August,  and 
August  was  cold  and  windy.  N.  H.  J.  M. 

Action  of  Calcium  Nitrate  and  Calcium  Cyanamide  on 
Peat  Soils.  Hjalmar  von  Feilitzen  (Mitt.  Ver.  Ford.  Moorkullur, 
1909,  Heft.  1  and  2  ;  and  Svenska  Mosskidturfor.  Tidskr.,  1909,  No. 
1). — Calcium  nitrate  applied  to  oats,  potatoes,  and  hemp  grown  in 
peaty  soil  deficient  in  nitrogen  and  in  sandy  soil  gave  results  equal 
to  those  obtained  with  sodium  nitrate  ;  in  some  cases  calcium  nitrate 
produced  higher  yields  than  sodium  nitrate. 

Calcium  cyanamide  yielded  good  results  when  applied  to  different 
peaty  soils.  As  compared  with  sodium  nitrate  the  yields  were 
sometimes  higher  and  sometimes  lower.  When  used  for  grass,  it 
should  be  applied  some  time  before  the  commencement  of  growth  to 
avoid  injurious  action.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Nitrate  on  Potatoes. 
Albert  Stutzer  {Bied.  Zenlr.,  1909,  38,  138 — 139  ;  from  Mitt.  deut. 
landw.  Ges.,  1908,  St.  4,  19). — Equal  amounts  of  nitrogen  as  sodium 
and  calcium  nitrates  gave  equally  increased  yields  of  tubers.  The 
greatest  amount  of  starch  was  produced  by  50  kilos,  of  nitrogen  per 
hectare  as  sodium  nitrate,  and  the  next  largest  amount  by  25  kilos, 
of  nitrogen  as  calcium  nitrate.  Larger  amounts  of  calcium  nitrate 
reduced  the  amount  of  starch. 

In  experiments  with  tobacco,  calcium  nitrate  acted  very  favourably 
on  leaf  development,  and  the  burning  quantity  of  the  leaf  was  better 
than  with  sodium  nitrate.  N.  H.  J.  M. 

Amount  and  Composition  of  the  Drainage  Waters 
Collected  during  the  Year  1907-8.  B.  C.  Burt  (Rep.  Cawnpore 
Agric.  Slat.,  for  the  year  ending  June  30,  1908,  18 — 19.  Compare 
Abstr.,  1908,  ii,  890). — The  total  amounts  of  rain  and  drainage,  and 
of  nitrogen  as  nitrates  in  the  drainage,  from  June  1  to  October  31, 
were  as  follows  : — 

Depth  Nitrogen  as  nitrates. 

of  soil  Rainfall,  Drainage,         < ' 

No.        in  inches.  inches.  inches.  Per  million.        lb.  ]ier  acre. 

1 72  17-15  3-645  11-70                  9'65 

2 72  17-15  4-844  12-61                 13-83 

3 36  17-15  5-920  24 '26                 32'49 

4 36  17-15  6-756  24-30                37-15 

N.  H.  J.  M. 

Use  of  Ferrous  Arsenate  against  Insect  Parasites  of 
Plants.  Vermorel  and  Dantony  (Compt.  rend.,  1909, 148,  302 — 304). 
— A  4%  solution  of  crystallised  ferrous  sulphate  is  slowly  added  to  a 
4%  solution  of  sodium  arsenate  until  a  potassium  ferro-  or  ferri-cyanide 
test-paper  is  turned  blue ;  the  mixture  is  then  diluted  with  four 
volumes  of  water,  so   that   it   contains  about  0'2%  of   ferrous  arsenate, 

vol.  xcvi.  ii.  18 
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and  is  used  as  a  spray.  It  is  much  less  toxic  to  plants  than  the 
alkali  arsenates,  and  adheres  better  than  Scheele's  or  Schweinfurth's 
green.  Ct.  B. 


Analytical   Chemistry. 


Automatic  Sampler  and  Mixing  Apparatus.  O.  Binder 
(Zeitgch.  anal.  Chem.,  1909,  48,  32—35). — For  fairly  uniform  samples 
the  apparatus  consists  of  a  channel  or  gutter  provided  with  a  number 
of  funnels ;  the  sample  is  placed  in  a  separate  funnel,  the  stem  of 
which  is  closed  with  the  finger,  and,  by  moving  the  finger,  the  sample 
is  allowed  to  run  into  the  channel  and  thence  through  the  funnels 
into  bottles  placed  below  the  funnels.  If  the  sample  is  large  and 
consists  of  pieces  of  widely  varying  sizes,  it  should  be  introduced  into 
a  chamber  divided  into  four  compartments  by  means  of  diagonal 
partitions ;  two  of  the  "  quarterings "  thus  obtained  are  mixed, 
re-distributed  over  the  apparatus,  and  so  on,  until  a  conveniently 
small  average  sample  has  been  obtained.  This  sample  may  then  be 
divided  into  smaller  parts  by  means  of  a  funnel  and  dividing  plates. 

W.  P.  S. 

Weighing  Hygroscopic  Substances  in  the  Open.  R. 
IIottingkk  (Zeitsrh.  anal.  Chem.,  1909,  48,  73 — 78). — It  is  shown 
that  the  weight  of  hygroscopic  substances  may  be  obtained  in  open 
vessels  by  weighing  the  substance,  dried  previously,  several  times  at 
regular  intervals.  By  plotting  a  curve  showing  the  increase  of  weight 
at  definite  intervals  of  time,  the  correct  weight  of  the  dry  substance 
may  be  obtained  by  extrapolation.  W.  P.  S. 

Gravimetric  Estimation  of  Halogens  by  means  of  Silver 
Nitrate.  Kknst  Alefeld  {Zeitsch.  anal.  Chem.,  1909,  48,  79—80). 
— A  precipitate  which  filters  readily  and  is  free  from  turbidity  is 
obtained  if  about  5  c.c.  of  ether  be  added  to  the  halogen  solution 
acidified  with  nitric  acid  before  the  addition  of  the  silver  nitrate 
ion.  The  precipitate  should  be  collected  on  a  Gooch  filter 
moistened  previously  with  ether.  W.  P.  S. 

Iodine    Compounds   and   Gold    Solutions.     C.    J.  Reiciiahdt 

i  I'lmiiii.  Zeit.,  1909,  54,  58). — If  a  few  drops  of  1",,  auric  chloride  are 

added  to  a  little  of  a  very  dilute  solution  of  potassium  iodide,  iodine  11 

liberated,  particularly  on  heating  to  boiling.     If,  when  cold,  the  liquid 

'ken  with  cli  I form,  t  liis  tunu  violet.       It    potassium  bromide  is 

present, yellow crystals  will  be  found  Boating  on  (lie  ohloroform.     The 
proce  s  ih  suitable  for  the  detection  of  traces  of   iodides   in   commercial 

bromide  odium  auriohloride  solution  is  then  employed. 

If  to  a  few  dropH  of  a  1%  sodium  auricliloride  solution  are  added 
B  0.0.  of    \v :  1 1  c  i    1 1  ii  I  then  a  drop   of   ■    freslih    prepared    0*5 '  ..    potassium 
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iodide  solution,  the  liquid  on  heating  shows  a  yellow  opalescence,  but. 
remains  clear  in  transmitted  light.  If  now  are  added  substances 
capable  of  reducing  gold,  and  the  heating  is  continued  for  about  half  a 
minute,  characteristic  colorations  are  noticed.  It  is  remarkable  that 
lactose,  unlike  dextrose,  gives  no  reduction.  A  list  is  given  of  some 
homeopathic  compounds  which  give  colorations  varying  from  violet  to 
dark  blue.  The  colours  should  be  observed  in  transmitted  and  also 
in  incident  light,  and  compared  with  a  similar  liquid  to  which  lactose 
has  been  added.  L.  de  K. 

Colorimetric  Estimation  of  Dissolved  Oxygen  in  Water. 
George  B.  Frankforter,  G.  W.  Walker,  and  A.  D.  Wilhoit  (J. 
Amer.  Chem.  Soc,  1908,  31,  35 — 43). — An  apparatus  is  described 
with  which  the  colorimetric  estimation  of  dissolved  oxygen  by  means 
of  ammoniacal  cuprous  chloride,  according  to  Ramsay  and  Homfray 
(Abstr.,  1902,  ii,  171),  can  be  made  with  considerable  accuracy.  The 
essential  parts  of  the  apparatus  are  constructed  entirely  of  glass,  and 
the  mixing  of  the  cuprous  chloride  and  ammonia  is  effected  in  the 
apparatus  itself.  A  few  experiments  have  been  made  on  the  rate  at 
which  oxygen  is  absorbed  by  water.  G.  S. 

Estimation  of  Sulphur  in  Urine.  Emil  Abderiialden  and 
Casimir  Funk  (ZeitscL  physiol.  Chem.,  1909,  58,  331— 333).— The 
statement  of  Osterberg  and  Wolf  that  Schulz's  method  gives  too  low 
results  is  confirmed.  Good  results  are  obtained  if  the  oxidation  of  the 
urine  is  effected  with  sodium  peroxide.  W.  D.  H. 

Estimation  of  Total  Sulphur  in  Urine.  F.  W.  Gill  and 
Harry  S.  Grindley  (/.  Amer.  Chem.  Soc,  1909,  31,  52 — 59). — 
Experiments  showing  that  there  is  a  loss  of  sulphur  attending  the 
estimation  of  this  element  in  urines  when  the  sodium  peroxide  methods 
or  other  alkaline  fusion  methods  are  resorted  to.  The  loss  may 
amount  to  10%,  or  even  more,  of  the  total  sulphur  present. 

L.  DE  K. 

Estimation  of  Total  Sulphur  in  Urine.  Otto  Folin  (/.  Amer. 
Chem.  Soc,  1909,  31,  284— 285).— A  reply  to  Gill  and  Grindley's 
criticism  (preceding  abstract)  on  the  author's  sodium  peroxide  method 
for  the  estimation  of  the  total  sulphur  in  urine  (Abstr.,  1906,  ii,  124). 

E.  G. 

Estimation  of  Sulphide  in  Alkali  Cyanides.  Thomas  Ewan 
(/.  Soc.  Chem.  hid.,  1909,  28,  10 — 13). — A  critical  examination  of 
several  methods  of  estimating  small  quantities  of  sulphide  in  solid 
cyanides.  (1)  Ten  grams  of  the  cyanide  are  dissolved  in  15c.c.  of  water 
and  the  sulphide  titrated  by  a  standard  lead  nitrate  solution  until  a 
drop  of  the  solution  no  longer  gives  a  brown  stain  when  brought  in 
contact  with  a  drop  of  the  lead  solution  on  filter  paper.  This  is  a 
rapid  works'  method  ;  the  chief  error  is  due  to  oxidation  of  the 
sulphide  by  atmospheric  oxygen,  which  is  much  accelerated  by  the  lead. 
The    results    when    multiplied    by    1'25    are    sufficiently    accurate. 

18—2 
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(2)  Colorimetric  methods,  using  lead  sulphide,  are  only  correct  when 
the  two  solutions  compared  are  of  identical  composition,  and  when 
oxidation  is  avoided  or  made  to  affect  both  solutions  equally.  A 
method  described  by  G.  W.  Williams  fulfils  these  conditions  (J.  Ghent. 
Jfetall,  Min.  Soc.  S.  Africa,  1905,  6, 170).  W.  Feld's  method,  in  which 
the  sample  is  distilled  with  excess  of  magnesium  chloride  in  a  current 
of  carbon  dioxide,  the  hydrogen  sulphide  evolved  being  collected 
in  standard  iodine  solution,  is  also  accurate,  but  somewhat  troublesome. 

T.  E. 

Titration  of  Sulphites  with  Permanganate.  Jaroslav 
.Mii.haueu  (Zeitsch.  anal.  Chein.,  1909,  48,  17 — 24). — Owing  to  the 
fact  that  sulphurous  compounds  are  not  completely  oxidised  to 
sulphuric  acid  by  means  of  permanganate,  the  estimation  of  sulphites 
by  direct  titration  with  permanganate  solution  is  untrustworthy. 
Results  may  be  obtained,  however,  which  agree  well  with  those  found 
on  titration  with  iodine,  if  a  very  dilute  solution  of  the  sulphite 
is  added  to  ten  times  the  required  quantity  of  permanganate  solution, 
acidified  with  more  than  20%  (by  volume)  of  concentrated  sulphuric 
acid,  and  the  excess  of  permanganate  then  titrated  with  standard 
oxalic  acid,  ferrous  sulphate,  or  hydrogen  peroxide  solution.  The 
excess  of  permanganate  cannot  be  titrated  with  thiosulphate  solution 
after  the  addition  of  potassium  iodide.  The  addition  of  a  trace  of 
iodine  or  bromine  has  a  favourable  influence  on  the  oxidation. 

\V.  P.  S. 

Qualitative  Analysis  of  Sulphates,  Sulphites,  and  Thio- 
sulphates.  Wladimiu  Alexandhoff  (Zeitsch.  anal.  Chem.,  1909,  48, 
31 — 32). — The  method  described  for  the  separation  and  identification 
of  sulphates,  sulphites,  and  thiosulphates  in  the  presence  of  each  other 
depends  on  the  different  solubilities  of  barium  sulphate,  sulphite,  and 
thiosulphate,  and  on  the  fact  that  silver  thiosulphate  decomposes  at 
the  ordinary  temperature  with  the  formation  of  silver  sulphide,  whilst, 
silver  sulphite  remains  unaltered.  About  0'1  grain  of  the  mixed  salts 
is  dissolved  in  water,  and  the  boiling  solution  is  treated  with  an  excess 
of  barium  nitrate  solution  ;  when  quite  cold,  the  precipitate,  consisting 
of  barium  sulphate  and  a  little  barium  sulphite,  is  collected  on  a 
filter,  washed,  and  tested  in  the  usual  way  for  sulphite.  The  filtrate 
is  treated  with  silver  nitrate  solution,  and  the  mixture  is  sot  aside  for 
about  forty  minutes  or  until  the  silver  thiosulphate  has  decomposed. 
Ammonia  is  then  added,  the  silver  sulphide  is  removed  by  filtration, 
and  the  liltrato  is  acidified  with  hydrochloric  acid.  The  silver  chloride 
i  collected  on  a  filter,  and  the  filtrate  is  treated  with  bromine  after 
the  addition  of  ammonium  chloride.  The  sulphite  is  thus  oxidised, 
and  a  precipitate  of    barium  sulphate  is  for d.  \V.  P.  S. 

Simple  Method  of  Estimating  the  Nitrogen  as  Nitrates 
und  Nitrites  in  Mixtures  and  in  Presence  of  Organic 
Mutter.     T.  Zbllm  [Lcmdw    \ , ,- .,,,-hs  si,,t„  1909,70,  145— 154), 

The  Solution  Containing   nil  rates  ami   nitrite     is  lioileil   with  A  measured 
amount    of    B      DlutiOQ    of     ammonium    chloride    of     Known    strength 
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(3 — 4%)  in  a  100  c.c.  flask  until  about  2  c.c.  remains.  The  residue  is 
diluted  to  100  c.c.  The  nitrogen  as  ammonium  chloride  still 
remaining  is  determined  in  40  c.c.  by  boiling  with  magnesia.  The 
difference  between  the  initial  amount  of  ammonium  chloride  and  the 
amount  of  ammonium  recovered  represents  the  nitrogen  as  nitrites. 
A  second  40  c.c.  is  reduced  with  sulphuric  acid  and  iron,  and  distilled 
with  sodium  hydroxide.  The  result  obtained  less  the  first  result 
gives  the  amount  of  nitrogen  as  nitrate. 

Carbonates,  when  present,  must  be  precipitated  with  barium 
chloride  before  treatment  with  ammonium  chloride. 

Results  of  a  considerable  number  of  estimations  in  weighed  amounts 
of  sodium  nitrite,  both  alone  and  in  presence  of  other  substances, 
inorganic  and  organic,  show  that  the  method  is  trustworthy. 

N.  H.  J.  M. 

Gravimetric  Estimation  of  Nitric  Acid.  A.  Hes  (Zeitsch. 
anal.  Chem.,  1909,  48,  SI — 98). — In  order  to  obtain  trustworthy 
results  by  the  method  described  by  Busch  (Abstr.,  1905,  ii,  282),  the 
solution  should  contain  about  0'1%  of  nitrate  ;  the  nitrate  solution 
under  examination  should,  therefore,  be  concentrated  or  diluted  until 
this  concentration  is  attained.  Dextrin,  gelatin,  and  possibly  other 
organic  corapouuds  hinder  the  crystallisation  of  nitron  nitrate, 
but  the  presence  of  aluminium  sulphate,  magnesium  sulphate, 
ammonium  sulphate,  potassium  phosphate,  magnesium  chloride, 
tartaric  acid,  citric  acid,  sucrose,  and  dextrose  is  without  influence  on 
the  estimation.  When  oxalic  acid  is  present,  the  results  obtained  are 
too  high.  Chloric  acid  precipitates  nitron  quantitatively  as 
nitron  chlorate  if  the  solution  contains  about  0-25%  of  chloric  acid, 
but  nitric  and  chloric  acids  may  be  estimated  together  in  the  same 
solution  if  the  amount  of  one  of  the  acids  is  known.  W.  P.  S. 

Detection  of  Phosphorus.  J.  Peset  (Zeitsch.  anal.  Chem.,  1909, 
48,  35 — 36). — From  the  experiments  carried  out  by  the  author,  it  is 
seen  that  Mitscherlich's  process  is  capable  of  detecting  the  presence  of 
as  little  as  0 '0000021  gram  of  phosphorus,  whilst  the  phosphorescence 
produced  by  0'0000085  gram  is  very  visible.  In  carrying  out  the 
test,  it  is  recommended  that  the  liquid  or  substance  suspected  of 
containing  phosphorus  should  be  placed  in  a  flask  of  about  400  c.c. 
capacity  and  connected  with  a  glass  tube  some  60  cm.  long  and  6  mm. 
in  diameter.  If  the  contents  of  the  flask  are  heated  to  boiling,  then 
cooled  slightly,  and  again  boiled,  the  phosphorescence  is  more  readily 
seen,  not  only  in  the  glass  tube,  but  also  in  the  flask.  W.  P.  S. 

Detection  of  Phosphatic  Compounds  in  Cereals.  P.  Carles 
(Ann.  C'him.  anal.,  1909,  14,  57 — 58). — The  substance  (flour,  bran,  etc.) 
is  mixed  with  its  own  weight  of  nitre  and  a  tenth  of  its  weight  of 
sodium  hydrogen  carbonate,  and  introduced  by  degrees  into  a  platinum 
crucible  heated  to  redness.  When  cold,  the  mass  is  powdered  and 
again  heated.  The  mass  is  then  heated  with  dilute  nitric  acid,  and 
should  there  remain  any  char,  this  may  be  readily  burnt.  After 
boiling  the  acid  liquid  for  half  an   hour,   adding  more  nitric  acid  if 
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necessarj',-  .t,he  phosphoric  acid  is  present  in  its  normal  form,  and 
may  be  precipitated  by  magnesium  mixture  and  finally  titrated  with 
uranium  solution.  By  means  of  this  method,  the  results  of  the 
analyses  will  be  perfectij<-  concordant.  L.  de  K. 

Colorimetric  Estimation  -of  Phosphoric  Acid.  Isidore  Pouget 
and  D.  Chouchak  (Bull.  Soc.  chuh.-,  1909,  [iv],  5,  104— 109).— The 
method  depends  on  the  formation  of\  an  insoluble  precipitate  of 
strychnine  phosphomolybdate  when  a  solution  containing  sodium 
molybdate,  strychnine  sulphate,  and  nitric  a^ud  js  added  to  a  solution 
of  a  phosphate  in  nitric  acid.  The  opalescent  J.'iquids  produced  in  this 
way  show  in  the  colorimeter  tints  varying  fror-m  yellow  to  brown, 
depending  on  the  intensity  of  the  opalescence.  TEhe  exact  conditions 
of  working  and  the  precautions  to  be  observed  in  pres'-ence  of  excess  of 
calcium,  iron,  or  arsenic  are  described  in  detail  in  the  oAritrinal. 

'     T.  A.  H. 

i 

Colorimetric    Estimation    of   Phosphates  in   Solution  with 
Other   Salts.     Clarence   Estes   (J.  Anier.   Chem.    Soc,    19>i09,    31, 
247 — 250). — Veitch  (Abstr.,  1903,  ii,  329)  has  shown  that  amn^onium 
salts  and   certain    chlorides    affect   the    colour    of    phosphomoly  bdate 
solutions.     It  has  now  been  observed  that,  in  estimating  phosphi>orus 
in    meat  by  the  colorimetric   method,  the  salts  introduced   into     the 
solution  with  the  phosphates  from  the  oxidising  agents  used  interft  n-e 
very  seriously  with  the  intensity  of  the  colour.     A  study  has  ther  e- 
fore  been  made  of  the  influence  of  several  reagents  on  the  coloration  . 
The  results  of  the  experiments  show  that  sodium  nitrate  and  probably 
potassium  ethyl  sulphate  at  first  decrease  the  colour  in  proportion  to 
the  quantity  of  salt  present,  but  that  as  the  amount  is  increased  a 
certain  intensity  is  reached,  beyond  which  further  addition  of  the  salt 
does  not  produce  any  change.     Sodium  sulphate,  potassium  hydrogen 
sulphate,  magnesium  sulphate,  sodium  chloride,  and  an  excess  of  nitric 
acid  all  greatly  diminish  the  intensity  of  the  colour,  and,  if  present  in 
large  quantities,  reduce  it  to  a  mere  trace.    When  calcium  or  magnesium 
nitrate  is  added  to  the  solution,  the  colour  is  at  first  reduced,  but,  on 
adding  a  larger  quantity,  the  colour  is  gradually  restored,  until  it  becomes 
noarly  normal.     Tables  are  given  which  express  the  percentage  error 
caused    liv    these    salts   in    tho  colorimetric   estimation   of   phosphates, 
ami  also   the  qui  l.tity    of    each  salt   which   will    produce  an  error  of 
approximately  5%  in  the  readings.  E.  (1. 

Volumetric  Estimation  of  Phosphoric  Acid,  Mono  alkali  and 
Di  alkali  Phosphates.  John  &f,  WlLKIB  (J.  Soc.  Chem.  /nil ,  1909, 
28,  68 — G9). — The  method  is  based  on  the  fact  that  when  silver 
nil  rate  is  added  to  an  orthophosphate  the  precipitate  always  consists  of 
'ii  Liver  phosphate  ,  the  precipitation  is  rendered  complete  by  addition 
of  sodium  acetate,    and  the   amount  Of  acetic  acid    liberated,  winch,  of 

course,  varies  according  to  the  nature  of  the  phosphate  used  (phos- 
phoric acid,  mono-sodium  hydrogen  phosphate,  di-sodium  hydrogen 
pho  phate)  i  then  titrated  with  V'ln  barium  hydroxide,  using  phenol- 
plii hal.  in  as  indicator.    My  way  of  a  cluck, a  definite  quantity  of  \   10 
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silver  solution  having  been  used,  the  excess  of  silver  may  be  titrated 
by  Volhard's  method. 

If  carbonates  are  present,  the  silver  titration  should  be  applied  after 
expelling  the  carbon  dioxide  by  means  of  A/10  sulphuric  acid. 

L.  de  K. 

Detection  of  Small  Quantities  of  Arsenic  and  Preparation 
of  Arsenic-free  Chemicals.  Geoeg  Lockemann  (Verh.  Ges.  chut. 
Nalurforsch.  Aertze.,  1907,  ii,  143 — 145). — The  organic  matters  are 
destroyed  by  heating  with  nitric  and  sulphuric  acids  and  subsequent 
fusion  with  nitre.  The  neutral  or  faintly  acid  solution  finally  obtained 
is  mixed  with  a  little  iron-alum,  and  enough  ammonia  is  added  to  com- 
pletely precipitate  the  ferric  hydroxide,  which,  in  the  cold,  carries  down 
the  arsenic.  After  half  an  hour,  the  precipitate  is  collected,  washed 
with  cold  water,  and  then  redissolved  in  dilute  sulphuric  acid  and 
tested  in  the  Marsh  apparatus.  According  to  the  author,  iron  salts  do 
not  retard  the  reaction. 

Sulphuric  acid  may  be  freed  from  arsenic  by  heatiDg  it  at  250°  and 
passing  a  current  of  hydrogen  chloride.  Arsenic-free  chlorides  and 
nitrates  may  be  obtained  by  treating  their  solutions  with  excess  of 
ferric  hydroxide ;  even  ammonia  may  be  thus  purified.  From  the 
purified  chlorides  and  nitrates,  the  corresponding  arsenic-free  acids  may 
then  be  prepared.  L.  de  K. 

Estimation  of  Carbon  Dioxide  in  Blood.  W.  Dibbett  (Chem. 
Zenlr.,  1909,  i,  49  ;  from  Arbb.  Geb.  Path.  Anat.  Bad.,  1908,  6, 
228 — 235). — A  weighed  quantity  of  blood  (about  5  c.c.)  is  mixed  in 
a  special  apparatus  with  10  c.c.  of  strong  oxalic  acid  solution,  and  the 
carbon  dioxide  evolved  is  absorbed  in  standard  barium  hydroxide 
solution.  When  the  barium  carbonate  has  subsided,  the  excess  of 
hydroxide  is  titrated  with  standard  oxalic  acid.  L.  de  K. 

Estimation  of  Calcium  Oxide  in  Presence  of  Calcium 
Carbonate,  etc.  Heyer  {Chem.  Zeit.,  1909,  33,  102— 103).— 2-5 
Grams  of  the  sample  are  placed  in  a  half-litre  flask  with  125  c.c. 
of  water,  and,  after  shaking,  125  c.c.  of  2%  ammonium  chloride 
solution  are  -added.  The  stopper  is  inserted,  and  the  whole  well 
shaken  at  intervals  for  some  time.  Water  is  then  added  up  to 
the  mark  (or  a  trifle  over  to  compensate  for  undissolved  matter), 
the  whole  is  again  well  shaken,  and  then  allowed  to  subside. 
An  aliquot  part  is  withdrawn  and  titrated  with  A/10  acid.  The 
ammonia  found  represents  the  calcium  oxide,  for  calcium  carbonate 
does  not  act  on  ammonium  chloride  in  the  cold.  L.  de  K. 

Volumetric  Estimation  of  Barium.  Arthur  E.  Hill  and 
William  A.  H.  Zink  (J.  Amer.  Chem.  Soc,  1909,  31,  43— 49).— A 
quantity  of  barium  salt  containing  about  0'1  gram  of  barium  is 
dissolved  in  water  and  rendered  faintly  alkaline  with  ammonia.  After 
diluting  to  60 — 70  c.c,  A/6  potassium  iodate  is  added  to  the  extent  of 
25  c.c.  more  than  is  required  theoretically.  When,  after  stirring,  the 
barium  iodate  has  settled,  it  is  collected  on  a  filter  and  washed  three 
times  with  strong  ammonia  and  then  with  alcohol.     The  precipitate, 
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and  afterwards  also  the  filter,  is  transferred  to  a  flask,  50  c.c.  of 
10%  potassium  iodide  and  10  c.c.  of  hydrochloric  acid  are  added,  and 
the  iodine  liberated  is  titrated  with  iV/10  thiosulphate.  One  mol. 
of  this  =  1/12  at.  of  barium;  sodium  salts  do  not  interfere.  When 
potassium  or  ammonium  compounds  are  present,  the  barium  must  be 
precipitated  from  a  hot  solution.  In  presence  of  magnesium  a  little 
ammonium  chloride  should  be  added,  and  the  liquid  heated  before 
precipitation.     Calcium  or  strontium  should  be  absent.        L.  de  K. 

Estimation  of  Lead  as  Oxalate.  Wilhelm  Bottger  [and 
K.  Pollatz]  (Verh.  Ges.  deut.  Naturforsch.  Aerzte.,  1907,  ii,  175 — 177). 
— The  acid  solution  is  neutralised  with  ammonia,  and  acetic  acid  is 
added  so  as  to  get  an  AT/2  acid  solution.  The  lead  is  then  precipitated 
with  a  slight  excess  of  oxalic  acid. 

After  washing  with  cold  water,  the  lead  oxalate  is  dried  at  100° 
and  weighed,  or  it  may  be  titrated  with  permanganate.         L.  de  K. 

Electrolytic  Estimation  of  Lead  and  of  Manganese  by  the 
Use  of  the  Filtering  Crucible.  Frank  A.  Gooch  and  F  B.  Beyer 
(Amour.  J.  Set.,  1909,  [iv],  27,  59—63;  Zeitsch.  anorg.  Chew.,  1909,61, 
286—292.  Compare  Abstr.,  1908,  ii,  529).— Good  results  may  be 
obtained  in  the  case  of  lead  with  the  filtering  crucible  as  an  electrolytic 
cell  if  nitric  acid  is  present  in  the  proportion  of  30  c.c.  of  the  strong 
acid  in  100  c.c.  of  the  solution.  The  liquid  should  be  kept  in  con- 
tinuous filtration  until  the  lead  has  completely  deposited  as  peroxide, 
and  the  acid  liquid  must  then  be  displaced  gradually  by  solution  of 
ammonium  nitrate,  and  all  the  while  the  current  must  be  kept  up. 
After  washing  with  water,  the  peroxide  is  dried  at  200°  and  weighed. 

Manganese  is  deposited  from  a  solution  containing  free  sulphuric 
acid  as  hydrated  peroxide,  which  is  then  converted  into  the  anhydrous 
condition  by  cautious  heating,  first  at  200°,  and  then  in  the  spreading 
flame  of  a  large  burner.  L.  de  K. 

Analysis  of  Red  Lead.  Alfred  Partheii,  (Verh.  Ges.  deut. 
Naturforsch.  Aerzte.,  1907,  ii,  159). — The  estimation  of  the  insoluble 
constituents  of  red  lead  by  the  extraction  of  the  latter  with  hot  nitric 
and  oxalic  acids  is  inaccurate,  since  the  resulting  solution  of  lead 
nitrate  yield  a  paringly  solublo  precipitate  of  oxalate  and  oxalo- 
iiili.it*-  i if  hud.  Good  results  are  obtained  by  treating  the  red  lead 
(2*6  grams)  with  10  c.c.  of  water,  5  c.c.  of  lactic  acid,  and  10  c.c.  of 
nitric  acid  ;  the  insoluble  portion  is  washed,  dried,  and  Weighed. 

The  value  of  a  technical  red  lead  can  be  determined  by  its  colour,  or 
by  an  estimation  of  the  lend  peroxide  by  Topf's  method  (Abstr.,  1887, 
997). 

Of  the  samples  examined,  only  a  few  approximated  to  tho  composition 
I'l'  i>,  ,  Beveral  gave  valuet  approaching  Pb408,  0.  8, 

Action  of  Permanganate  on  FerrouB  Salts  in  Presence  of 
Hydrochloric  Acid.  W.  OoLST  BlBOB  (Chun,  f/ews,  1909,  90, 
61  7  1)      ITresenias'   method   of    titrating  iron   with   pet 

manganate   in    presence  of   bydroohloric   acid    by   adding  an   equal 
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amount  of  the  ferrous  solution  after  the  first  titration  and  re-titrating, 
this  process  being  repeated  several  times,  is  inaccurate.  The  addition 
of  various  salts,  recommended  by  several  authors,  is  usually  without 
effect,  ammonium  sulphate  even  making  the  results  less  accurate. 
Manganese  sulphate  gives  fairly  good  results,  preventing  chlorine 
from  escaping,  but  is  troublesome  (compare  Harrison  and  Perkin. 
Abstr.,  1908,  ii,  228). 

The  brown  compound,  which  obscures  the  end-point,  is  MnCl3,  as  is 
shown  by  its  isolation  as  MnCl3,2KCl,H,0.  C.  H.  D. 

Precipitation  of  Cobalt  by  Potassium  Nitrite.  Lucien  L.  de 
Koninck  {Bull.  Soc.  chim.  Belg.,  1909,23, 11 — 13). — The  author  states 
that  cobalt  is  effectually  precipitated  by  adding  to  the  solution,  which 
should  contain  free  nitric  acid,  a  solution  of  potassium  nitrite  far 
more  than  sufficient  to  neutralise  the  acid.  The  precipitation  is  then 
more  complete  than  when  working,  as  usual,  in  a  solution  containing 
free  acetic  acid.  Traces  of  cobalt,  often  present  in  commercial  nickel 
salts,  may  thus  be  isolated.  L.  de  K. 

Procedure  for  the  Oxidation  of  Chromic  Acid  to  Perchromic 
Acid.  William  J.  Karslake  (J.  Amer.  Chem.  Soc.,  1909,  31, 
250 — 251). — In  the  detection  of  chromium  by  the  oxidation  of 
chromic  acid  to  perchromic  acid,  it  is  usual  to  acidify  the  solution, 
then  to  add  ether,  and  finally  a  little  hydrogen  peroxide.  When  this 
procedure  is  followed,  it  often  happens  that  the  reduction  of  the 
perchromic  acid  to  a  chromium  salt  is  so  rapid  that  the  blue  colour 
is  not  produced.  If,  however,  the  hydrogen  peroxide  is  added  first 
and  thoroughly  mixed  with  the  neutral  or  alkaline  chromate  solution, 
and  the  mixture  is  then  treated  with  dilute  sulphuric  or  nitric  acid, 
a  good  blue  coloration  is  produced,  even  in  the  absence  of  ether. 
The  addition  of  ether  is  not  necessary,  except  for  the  detection  of 
traces  of  chi-omium.  E.  G. 

Iodometric  Estimation  of  Vanadic  Acid,  Chromic  Acid, 
and  Iron  Oxide  in  the  Presence  of  One  Another.  Graham 
Edgar  (Amer.  J.  Sci.,  1909,  [iv],  27,  174 — 178;  Zeitsch.  anorg.  Chem., 
1909,  61,  280 — 285). — A  process  for  the  estimation  of  vanadic  and 
chromic  acids  in  presence  of  each  other,  and  based  on  the  differential 
reducing  action  of  hydrobromic  and  hydriodic  acids,  has  been  described 
previously  (Abstr.,  1908,  ii,  989).  The  author  now  states  that  this 
is  also  available  in  presence  of  ferric  iron,  which  is  also  reduced  by 
boiling  with  hydriodic  acid. 

In  order  to  obtain  the  necessary  data  for  calculation,  it  is  necessary 
to  determine  one  of  the  constituents  separately  ;  the  author  prefers 
estimating  the  chromic  acid  in  a  portion  of  the  original  solution 
as  follows.  A  slight  excess  of  sulphuric  acid  and  a  few  c.c.  of  syrupy 
phosphoric  acid  are  added,  and  then  an  excess  of  standard  arsenious 
acid.  After  about  twenty  minutes,  the  solution  is  made  alkaline 
with  sodium  hydrogen  carbonate,  and  the  excess  of  arsenious  acid  is 
titrated  by  adding  excess  of  standard  iodine  and  titrating  this,  after 
the  lapse  of  half  an  hour,  with  standard  thiosulphate,  using  starch  as 
indicator.  L.  de  K. 
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Volumetric  Estimation  of  Bismuth.  Richard  Ehrenfeld  and 
A.  Indka  (Zeilsch.  anal.  C'hem.,  1909,  48,  24— 26).— The  phosphate 
method  for  the  volumetric  estimation  of  bismuth  (Abstr.,  1908,  ii, 
72)  yields  trustworthy  results  if  the  cochineal  indicator,  described  by 
Repiton  (Abstr.,  1908,  ii,  320),  is  employed  in  the  final  titration. 
Results  of  experiments  are  recorded  which  show  that  the  average 
error  of  the  process  amounts  to  0-6%  of  the  bismuth  present,  which  is 
less  than  the  error  observed  in  the  process  as  described  originally. 

W.  P.  S. 

Elementary  Analysis  of  Organic  Substances.  Kenzo  Suto 
{Zeilsch.  anal.  Chem.,  1909,  48,  1 — 17). — Several  modifications  of  the 
apparatus  usually  employed  are  suggested.  A  drying  tube  is  inserted 
between  the  air  or  oxygen  purifying  tubes  and  the  combustion  tube  in 
order  to  prevent  any  moisture  yielded  by  the  indiarubber  connexions 
finding  its  way  into  the  weighed  calcium  chloride  tube.  The  outlet 
end  of  the  combustion  tube  is  surrounded  by  a  small  steam-jacket,  so 
that  the  water  resulting  from  the  combustion  cannot  collect  at  the 
end  of  the  tube,  and  this  end  may  be  connected  directly  with  the 
calcium  chloride  tube  by  means  of  a  glass  adapter  fitting  closely 
to  the  end  of  the  combustion  tube.  The  joint  is  rendered  air-tight  by 
means  of  a  piece  of  rubber  tubing.  W.  P.  S. 

Combustion  of  Compounds  Containing  Nitrogen  by  the 
Simplified  Method.  Max  Dennstedt  and  F.  Hassler  (Chem.  Zeil., 
1909,  33,  133). — The  lead  peroxide  used  in  the  authors'  simplified 
process  should  be  mixed  with  half  its  bulk  of  pure  red  lead  in  order 
to  absorb  the  nitric  fumes  given  off  in  the  combustion,  which  other- 
wise would  affect  the  carbon  and  hydrogen  determination. 

L.  de  K. 

New  Potash  Apparatus.  M.  S.  Losanitsch  (Ber.,  1909,  42,  237). 
— The  apparatus  is  a  modification  of  the  Geissler  bulb.  The  gas 
pa-  B8  Bret  into  a  ghiss  vessel,  in  which  are  three  small  wash-bottles  in 
series,  all  being  half  full  of  potassium  hydroxide.  It  is  thus  exposed 
to  a  considerable  Burfaoe  of  the  absorbent  before  passing  into  the 
wash  bottles.  A  drying  tubeof  the  usual  pattern  is  fused  to  the  glass 
I.  The  apparatus  weighs  about  -.">  grams  empty  and  ;">0 — 60 
gram     when  tilled.  K.  K.  A. 

Estimation  of  Carbon  by  means  of  the  Bomb  Calorimeter. 
.1.    Am. i  st    Kiiids   (./.    Amer.    Chem,    Soa.,    19H9,    31,    272— 278).— A 

modification  of  the  bomb  calorimetei  isde  cribed,  which  is  reeom ndod 

I'T  determining  both  the  heat  of  combustion  and  the  carbon  content 
on  the  same  material,  or  can  also  he  used  for  tho  estimation  of  carbon 
alone.  The  top  of  tho  calorimeter  is  provided  with  two  openings  and 
Valves,  an  inlet  terminating  on  tho  inside  of  the  cover,  and  an  outlet 
ading   by  means  of  a   Bne   platinum    tube   to    within   about  jj-inch 

of  the  bottom  uf  the  bomb.     After  ignition,  tl.e  gas  in  the  bomb  is 

led  by  means  of    an  aspirator  through  lour  U  tubus,  of    which  (lie  lirsl. 

and  la  tain  pumice  stone  and  sulphuric  acid,  whilst  the  other  two 
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contain  soda-lime,  to  absorb  the  carbon  dioxide.  Results  of  carbon 
estimations  by  means  of  this  apparatus  are  quoted,  and  show  that  the 
method  is  trustworthy  and  accurate. 

It  is  suggested  that  hydrogen  could  also  be  estimated  with  the  bomb 
calorimeter,  but  for  this  purpose  the  bomb  would  have  to  be  lined  with 
platinum  or  other  non-corroding  material,  as  otherwise  the  escaping 
acids  would  attack  the  apparatus.  E.  G. 

Estimation  of  Essential  Oils.  Martin  Klassert  (Zeitsch.  Nahr. 
Genussm.,  1909,  17,  131 — 132). — It  is  pointed  out  that  during  the 
evaporation  of  the  ethereal  solution  of  the  essential  oil,  obtained  as 
described  by  Reich  (Abstr.,  1908,  ii,  1075),  moisture  may  condense 
on  the  ethereal  solution,  and  also  that  ether  itself  contains  water  ; 
consequently,  the  residue  of  essential  oil  in  many  cases  contains  small 
quantities  of  water.  The  author  recommends  that  the  evaporation  of  the 
ether  should  be  carried  out  in  a  basin,  which  is  placed  under  a  bell-jar. 
A  current  of  dry  air  is  drawn  in  at  the  top  of  the  bell-jar  by  means 
of  a  water  pump  attached  to  a  tube  passing  through  a  tubulure  near 
the  bottom  of  the  side  of  the  jar  ;  this  tube  is  bent  inside  the  bell- 
jar  so  that  its  end  is  just  above  the  surface  of  the  solution  contained 
in  the  basin.  The  air  current  is  regulated  to  about  60  bubbles  per 
minute,  a  drying  bottle  being  placed  between  the  tube  and  the  pump 
for  this  purpose,  and  when  the  ether  has  been  evaporated,  the  opening 
at  the  top  of  the  bell-jar  is  closed  while  the  pump  is  kept  working.  The 
reduced  pressure  thus  produced  in  the  bell-jar  causes  any  condensed 
water  to  evaporate  quickly,  and  the  essential  oil  remaining  in  the 
basin  is  then  weighed,  after  the  basin  and  its  contents  have  been 
allowed  to  attain  the  ordinary  temperature.  During  the  evaporation 
of  the  ether,  the  temperature  is  so  reduced  that  there  is  but  little,  if 
any,  loss  of  essential  oil.  W.  P.  S. 

Precipitation  of  Reducing  Sugars  with  Basic  Lead  Acetate. 
A.  Hugh  Bryan  (Zeitsch.  Ver.  deut.  Zuckerind.,  1909,  1 — 4.  Compare 
Pellet,  Abstr.,  1906,  ii,  400  ;  Watts  and  Tempany,  Abstr.,  1908,  ii, 
236  ;  and  Prinsen-Geerligs,  Abstr.,  1908,  ii,  991). — To  determine  the 
effect  of  various  clarifying  agents  (lead  salts)  on  reducing  sugars, 
solutions  of  dextrose  and  lrevulose  were  prepared  containing  5  grams 
of  the  sugar  and  1  gram  each  of  magnesium  sulphate  and  ammonium 
tartrate ;  the  lead  salt  was  added  to  50  c.c.  of  the  solution,  and  the 
whole  diluted  to  a  volume  of  100  c.c.  After  filtration,  the  excess  of 
lead  was  removed  by  means  of  potassium  oxalate,  and  the  sugar 
estimated  by  Allihn's  method.  The  results  obtained  show  that  normal 
lead  acetate  precipitated  practically  no  sugar,  but  that  basic  lead 
acetate,  whether  added  as  a  solution  or  in  the  dry  state,  and  basic 
lead  nitrate  removed  very  large  amounts  of  sugar ;  in  every  case  more 
Iwvulose  was  precipitated  than  dextrose.  It  was  also  found  that  the 
polarisation  of  mixed  solutions  of  sucrose,  dextrose,  and  lrcvulose  was 
affected  by  clarification  with  lead  salts  in  the  presence  of  optically 
inactive  substances  precipitable  by  lead,  a  portion  of  the  reducing 
sugars  being  removed  by  the  precipitate  formed.  W.  P.  S. 
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A'Method  to  Show  the  Presence  of  Pentoses  in  the  Presence 
of  Ketoses.  Herbert  E.  Roaf  (Proc.  physiol.  Soc,  1908,  v;  J. 
P/i>/siol.,  38). — If  ketoses  are  present,  the  reaction  of  pentoses 
with  phloroglucinol  or  orcinol  and  hydrochloric  acid  is  obscured  by  the 
occurrence  of  a  brown  precipitate.  But  if  the  solution  is  distilled 
with  (r\  hydrochloric  acid,  the  distillate  gives  characteristic  reactions  ; 
phloroglucinol  and  hydrochloric  acid  give  first  a  brown  and  then  a 
dark  green  colour,  or  if  orcinol  is  used,  there  is  first  a  grey  and  then 
a  bluish-green.  These  results  are  not  masked  by  the  presence  of 
ketoses.  W.  D.  H. 

Seliwanoff  s  Test  for  Sugars  of  the  Laevulose  Group.  Joseph 
Pieraerts  (Bull.  Assoc,  chim.  sua:  diet.,  1909,  26,  560— 562*).— The 
author  states  that  SeliwanofE's  reagent  (resorcinol  and  hydrochloric 
acid)  does  not  afl'ord  a  ready  means  for  the  recognition  of  laevulose 
and  its  anhydrides  in  sugar  mixtures.  L.  dk  K. 

Apparatus  for  Reversed  Filtration  and  its  Application  to 
the  Estimation  of  Fibre.  Watzlaff  Iwanowsky  (J.  Russ.  1'hys. 
Chem.  Soc,  1908,40,  1753— 1756).— The  disadvantages  of  the  various 
apparatus  which  have  been  described  for  reversed  filtration,  such  as 
that  of  Bliimmer  (Chem.  Zeit.,  1908,  32,  2o2),  lie  in  the  limited  choice 
of  filtering  material,  which  must  be  paper  or  fine  cloth,  and  in  the 
readiness  with  which  the  filter,  when  of  paper,  tears. 

The  apparatus  devised  by  the  author  to  remove  these  disadvantages 
consists  of  a  tube  widened  at  one  end,  into  which  fit  two  perforated 
disks  of  glass,  porcelain,  etc.,  holding  between  them  the  filtering 
material,  and  retained  in  position  by  means  of  a  rubber  band.  The 
tube  is  immersed  in  the  solution  to  be  filtered  and  connected  with  an 
exhausted  flask. 

The  estimation  of  fibre  in  food  materials  can  be  readily  carried  out 
by  means  of  the  apparatus.  The  material  is  boiled  with  dilute 
sulphnric  acid,  which  is  then  sucked  through  the  filler  fitted  with 
a  cloth  disk, and  the  residue  washed  twice  with  water,  the  latter  being 
sucked  oil'  in  each  case  ;  "  dickes  Crenie-Tuch  "  is  the  best  material  for 
the  filter.  The  cloth  filter  and  the  residue  are  then  boiled  togothor 
with  dilute  alkali,  which  dissolves  the  cloth  quantitatively.  One 
quantitative  filter  and  four  disks  of  quick-filtering  paper  having  been 
previously  dried  and  weighed,  the  alkaline  liquid,  cooled  to  40 — .'50°, 
i-  drawn  off  through  the  filter  fitted  with  one  of  the  quick  filtering 
pipers.  The  residue  is  boiled  with  water,  which  is  sucked  through 
another  of  t  ho  papers.  l''inal  I  y,  the  residue  and  the  two  used  papers 
oiled  with  water,  and  the  whole  filtered  t  hrough  the  t  wo  remaining 
filters,  which   are   then    washed,  dried,  and    weighed.      This   method   is 

found  to  give  accurate  re  nits.  T.  II,  1\ 

Colour  Reactions   of   Dihydroxyacetone.      GBORQH8    Dbhioss 

I'.tn'.i,  14>',   1 7 ii     17.1).     In  presence  of  oonoentn I 

sulphuric  acid,  dihydrozyaoetone  develops  inline  and  permanent 
coloration  when  added  to  phenols  or  to  certain  opium  alkaloids. 
0  l   o.o   of  a  solution  of   the  phenol   or  alkaloid  (]  gram    i  28  o.c. 

li 
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alcohol,  90 — 95%)  is  mixed  with  04  c.c.  of  a  solution  of  dihydroxy- 
acetone containing  not  more  than  1  gram  per  litre  ;  exactly  2  c.c.  of 
sulphuric  acid  (D  1'84)  are  then  added,  and  the  coloration  appears  in 
one  or  two  minutes.  Codeine  gives  a  blue  tint  even  with  00001  mg. 
of  dihydroxyacetone. 

Morphine  and  heroine  give  violet  or  sepia  tints,  whilst  thymol  gives 
a  blood-red,  and  /3-naphthol  a  green,  coloration,  the  solution  in  the 
latter  case  showing  a  green  fluorescence.  Resorcinol  gives  a  colour 
resembling  that  of  the  alkali  dichromates.  W.  O.  W. 

New  Reactions  of  Dihydroxyacetone.  Georges  Deniges 
(Compt.  rend.,  1909,  148,  282 — 283.  Compare  preceding  abstract). — 
The  reactions  previously  ascribed  by  the  author  to  dihydroxyacetone 
are  not  specially  characteristic  of  the  pure  compound,  but  are  partly 
due  to  the  presence  of  bromine.  To  obtain  the  reactions  with  pure 
dihydroxyacetone,  it  is  necessary  to  add  0"1  c.c.  of  a  4%  solution  of 
potassium  bromide  to  the  other  reagents  employed.  Under  these 
conditions,  guaiacol  gives  a  blue  coloration,  salicylic  acid  a  raspberry- 
red,  and  gallic  acid  a  deep  violet  coloration.  W.  O.  W. 

Detection  of  Benzoic  and  Salicylic  Acids  in  Fermented 
Beverages  and  in  Milks.  Lucien  Robin  (Ann.  Chim.  anal.,  1909, 
14,  53 — 54). —  Wines,  Ciders,  Beers. — Fifty  c.c.  of  the  liquid  are  mixed 
with  a  little  ferric  chloride  and  a  little  hydrochloric  or  sulphuric  acid, 
and  shaken  with  40 — 50  c.c.  of  ether.  After  washing  the  ether  twice, 
one-half  is  taken  and  used  for  the  detection  of  salicylic  acid  ;  the  other 
portion  is  shaken  with  25  c.c.  of  a  weak  alcoholic  solution  of  sodium 
hydrogen  carbonate,  and  the  alkaline  liquid  is  evaporated  to  dryness 
and  examined  for  benzoic  acid  by  the  nitration  test  described  previously 
(Abstr.,  1908.  ii,  1078). 

Milk. — This  must  be  deprived  first  of  its  fatty  matter  and  casein. 
Fifty  c.c.  of  the  sample  are  slowly  added  with  stirring  to  a  mixture  of 
10  c.c.  of  5%  sulphuric  acid  and  20  c.c.  of  strong  alcohol,  and  the 
filtrate,  which  must  be  quite  clear,  is  then  treated  with  ether  as 
directed.  If  an  emulsion  forms,  some  more  water  may  be  added,  and 
the  ether  should  be  washed  with  water  containing  a  very  little  alcohol. 

L.  DE  K. 

Microscopical  Detection  of  Lichen  Acids.  Emanuel  Senft 
(Verh.  Ges.  deut.  Naturforsch.  Aertze.,  1907, ii,  161 — 164). — A  particle  of 
the  thallus  is  put  on  an  object  glass  and  covered  with  a  large  drop  of 
bone  oil.  After  breaking  it  up  with  a  lancet  as  much  as  possible,  a 
thick  covering  glass  is  placed  on  it,  but  by  means  of  a  second  covering 
glass,  or  a  thin  strip  of  paper,  it  is  raised  slightly  at  one  side. 

The  glass  is  now  heated  over  a  small  lime  for  some  time  to  extract 
the  acids,  and  the  cover  is  then  gently  pressed  with  a  lead  pencil  and 
moved  so  as  to  collect  the  liquid  on  one  spot.  After  the  lapse  of 
about  one'day,  the  slide  is  examined  under  the  microscope.  Sometimes 
it  is  advisable  to  extract  a  larger  quantity  of  the  lichens  with  a 
suitable  solvent  (chloroform,  benzene,  alcohol,  etc.),  and  to  recrystal- 
lise  the  residue  left  on  evaporation  from  bone  oil  as  directed. 
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lu  this  manner,  the  author  has  obtained  characteristic  crystals  of 
cah/cin,  chrysocetraric  acid,  pinaslric  acid,  oxypulvic  acid,  rhizocarpic 
acid,  vidpic  acid,  metliylpidvic  acid,  callopismic  acid,  physcianin,  and 
parietin.  L.  de  K. 

Characterisation  of  Fish  Oils  by  the  Bromine  Addition 
Products.  Henrik  Bull  and  J.  C.  F.  Joiiannesen  (C'hem.  Zeit., 
1909,33,73 — 74). — A  modification  of  Hehner  and  Mitchell's  gravi- 
metric method  so  as  to  render  it  suitable  for  the  testing  of  dorse  liver 
oil.  One  gram  of  the  fatty  acids  obtained  from  the  sample  is  dissolved 
in  5  c.c.  of  glacial  acetic  acid  and  25  c.c.  of  ether,  and  0'5  c.c.  of  bromine 
is  added  very  slowly  with  continual  cooling  and  shaking. 

The  precipitate  is  collected  in  a  weighed  tube  containing  asbestos, 
washed  thrice  in  succession  with  5  c.c.  of  the  ether-acid  mixture,  and 
then  twice  with  5  c.c.  of  dry  ether.  The  tube  is  then  dried  at  100° 
and  weighed.  Genuine  dorse  liver  oil  yields  about  34%  of  brominated 
product,  but  on  altering  the  proportions  of  the  reagents,  or  on  adding 
the  bromine  carelessly,  quite  different  figures  are  obtained. 

L.  de  K. 

Detection  of  Aniline.  J.  Peskt  (Zeitsch.  anal.  Cliem.,  1909,  48, 
37 — -40). — Several  characteristic  colour  l'eactions  produced  by  the 
action  of  oxidising  agents  on  aniline  are  given.  If  two  drops  of 
aniline  are  treated  with  0"5  c.c.  of  concentrated  nitric  acid  and  0'2 
gram  of  potassium  chlorate,  a  blue  coloration  is  produced,  which 
quickly  changes  to  yellowish-red  ;  after  a  short  time,  an  odour  of 
benzaldehyde  is  noticed,  and  a  gas  is  evolved  containing  hydrogen 
cyanide.  On  diluting  the  mixture  with  wator,  a  yellow  precipitate 
forms,  which  is  insoluble  in  benzene,  light  petroleum,  and  chloroform, 
but  soluble  in  amyl  alcohol  and  acids.  The  blue  solution  and  the 
amy]  alcohol  solution  exhibit  absorption  spectra.  If  the  aniline 
solution  testod  is  dilute,  heat  must  bo  applied  in  order  to  obtain  the 
colorations.  One  part  of  aniline  in  102,400  parts  of  water  shows 
a  feeble  yellow  coloration  ;  if  ammonia  is  added  and  the  mixture 
shaken  with  amyl  alcohol,  O'OOOOOl)  gram  of  aniline  may  bo  detected. 
Concentrated  nitric  acid  and  sodium  hypochlorite  give  a  blue  coloration 
with  aniline  ;  the  colour  changes  to  red,  and  becomes  brown  on  the 
"Mil  ion  of  ammonia.  Both  colours  are  soluble  in  amyl  alcohol. 
Nitric  acid  and  sodium  nitrite,  manganese  dioxide  or  lead  peroxide, 
give  a  green  coloration  with  aniline,  changing  to  red,  whilst  nitric 
acid  and  potassium  dichromatu  yield  an  intense  red  colour,  which 
gradually  becomes  green,  then  blue,  and  finally  red  with  the  evolution 
of   gas.     If   permanganate   is  employed   with   nitric  acid,  a  green 

Coloration  changing  to  blue  is  observed.  When  aniliuo  is  treated 
with  1<i  ,  acetic  acid  and  sodium  peroxide,  a  yellow  coloration  is 
obtained  on  boiling  the  solution.     All  these  colours  are  soluble  in 

amyl  alcohol  in  (he  presence  of  ammonia,  and  the  solutions  show 
absorption  band  .  W.  I'-  8. 

Uotoctimi  of  M.  Hi  y  I:  i  mini  o  ami  Dimotliy  lanilmn  in  l'roHuiiro 
of  Bach  Other.  Hkhmann  Ekdi  (Arch.  Pharm.,  I '.Hill,  247,  77— 79). 
— .Several  gram   of  the    ab  tune i.r  examination  are  di    olved  in 
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strong  hydrochloric  acid,  and  the  solution  added  drop  by  drop  to 
excess  of  platinum  tetrachloride  dissolved  in  water.  By  careful 
crystallisation  of  the  precipitate  from  alcohol  containing  hydrogen 
chloride,  the  two  platinichlorides  can  be  separated.  Methylaniline 
platinichloride,  m.  p.  199°  (deconip.),  forms  compact,  orange-red 
crystals.  Di methylaniline  platinichloride,  m.  p.  173°  (decomp.),  crys- 
tallises in  orange-red  needles,  and  decomposes  when  warmed  in  water, 
forming  an  inky  fluid.  Instead  of  separating  the  two  platinichlorides, 
the  original  precipitate  may  be  boiled  with  water,  when,  if  dirnethyl- 
aniline  platinichloride  is  present,  an  inky  liquid  is  formed.  From 
this,  methylaniline  platinichloride  crystallises  out  on  cooling. 

T.  A.  H. 

Estimation  of  Urea.  F.  Haesler  (Chem.  Zeit.,  1909,  33,  1 10).— 
The  urine,  representing  not  more  than  0-l  gram  of  urea,  is  added 
slowly  from  a  burette  to  25  c.c.  of  sodium  hypobromite  solution 
(200  grams  of  sodium  hydroxide  free  from  carbonate  in  750  c.c.  of 
water ;  when  cold,  50  c.c.  of  bromine,  and  then  water  up  to  a  litre), 
and  the  carbon  dioxide  formed  in  the  reaction  is  estimated  gravi- 
metrically  in  Henriques  and  Meyer's  apparatus  (Abstr.,  1900,  ii, 
687).  Before  liberating  the  carbon  dioxide,  it  is  necessary  to  reduce 
the  excess  of  hypobromite,  and  this  is  done  effectually  by  means  of 
zinc  or  aluminium  powder.  The  reduction  is  carried  out  in  a  flask 
furnished  with  a  Bunsen  valve,  so  as  to  exclude  atmospheric  carbon 
dioxide,  and  is  complete  after  three  hours.  A  blank  experiment 
should  be  made  once  for  all  to  determine  any  carbon  dioxide  present 
in  the  hypobromite  itself.    Carbon  dioxide  x  15/11  =  urea.     L.  de  K. 

Estimation  of  Urea.  Adolf  Jolles  (Zeitsch.  anal.  Chem.,  1909, 
48,  26 — 30). — In  the  process  described,  the  urea  is  decomposed  by 
alkaline  sodium  hypobromite,  the  excess  of  hypobromite  decomposed 
by  nascent  hydrogen,  and  the  carbon  dioxide,  resulting  from  the 
decomposition  of  the  urea,  is  then  liberated  by  the  addition  of  acid, 
collected,  and  weighed.  The  urea  solution,  containing  not  more  than 
025  gram  of  urea,  is  placed  in  a  flask,  and  100  c.c.  of  sodium  hypo- 
bromite solution  (prepared  by  dissolving  30  grams  of  bromine  in 
500  c.c.  of  10%  sodium  hydroxide  solution)  are  added.  The  flask  is 
closed  by  a  Bunsen  valve,  and  the  contents  are  shaken  for  five 
minutes.  Three  grams  of  Devarda's  mixture  (45  parts  of  aluminium, 
50  parts  of  copper,  and  5  parts  of  zinc)  are  then  added,  and,  after  two 
hours,  the  flask  is  connected  with  an  upright  condenser,  the  upper 
end  of  which  is  connected  in  turn  with  drying  tubes  and  a  weighed 
potash  bulb.  A  current  of  air  free  from  carbon  dioxide  is  drawn 
through  the  whole  apparatus,  and  hydrochloric  acid  is  added  gradually 
through  a  tapped  funnel  to  the  contents  of  the  flask.  The  latter  is 
eventually  heated,  and  the  current  of  air  continued  until  the  whole  of 
the  carbon  dioxide  has  been  absorbed  in  the  potash  bulb.  The  increase 
of  weight  of  the  latter  is  a  measure  of  the  urea,  as  44  parts  of  carbon 
dioxide  are  equivalent  to  60  parts  of  urea.  A  blank  estimation  is 
necessary,  in  order  to  allow  for  the  carbon  dioxide  which  is  in- 
variably present  in  the  reagents  employed.  The  method  yields 
trustworthy  results  in  the  case  of  pure  urea.  W.  P.  S. 
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A  New  Ureometer.  M.  Emmanuel  Pozzi-Escot  (Ami.  Chim. 
ana/.,  1909,  14,  52 — 53). — The  decomposition  Mask  containing  1  or 
2  c.c.  of  the  urine  is  fitted  with  a  cylindrical  reservoir  filled  with  the 
hypobroinite  solution.  By  gently  turning  a  stopcock,  a  desired 
volume  of  the  reagent  is  made  to  llow  into  the  mine.  The  nitrogen 
evolved  escapes  through  a  side-tube,  anil  is  collected  over  water  and 
measured  with  the  usual  precautions.  L.  de  Iv. 

Estimation  of  Alkaloids  in  Coca  Leaves.  Anne  W.  K.  de 
Jong  (Rec.  trav.  Chim.,  1908,  27,  419 — 421). — 125  Grams  of  the 
finely-powdered  leaves,  moistened  with  5  c.c.  of  25%  ammonia,  are 
extracted  in  a  Soxhlet  apparatus  with  light  petroleum  of  low  b.  p. 
After  ten  to  fifteen  hours'  extraction,  the  petroleum  is  poured  into 
a  separating  funnel,  and,  after  rinsing  the  flask  with  some  light 
petroleum,  the  leaves  are  extracted  a  second  time  for  three  hours.  The 
mixed  petroleum  extracts  are  then  shaken,  first  with  50  c.c.  and  then 
25  c.c.  of  0'5%  hydrogen  chloride  solution.  The  acid  extracts  are  passed 
through  a  small  filter,  which  is  then  washed  twice  with  water.  The 
filtrate  is  shaken  once  with  ethyl  ether,  which  is  rejected,  and  the 
liquid  is  then  rendered  alkaline  with  ammonia  and  shaken,  first  with 
50  c.c.  and  then  with  25  c.c.  of  ether.  The  ethereal  solution  is  then 
introduced  into  a  flask,  and  when  it  has  become  quite  clear,  it  is 
carefully  decanted  into  a  weighed  flask,  and  the  other  flask  is  rinsed 
twice  with  a  little  ether.  The  ether  is  then  recovered  by  distillation, 
and  the  last  traces  are  removed  by  placing  the  flask  in  boiling  water 
and  passing  a  current  of  air.  After  cooling  in  a  desiccator,  the  flask 
is  re-weighed.  L.  de  K. 

Estimation  of  Creatinine  in  Urine.  G.  Edlefsen  (Chem.  Zentr., 
I '.»!".»,  i,  108;  from  Munch,  med.  Woch.,  1908,  55,  2524—2527).— 
The  creatinine  is  precipitated  by  means  of  dilute  sulphuric  acid  in 
presence  of  alcohol  and  ether;  the  precipitate  is  collected  and  redissolved 
in  water,  and  then  titrated  with  barium  hydroxide  with  phenol- 
phthalein  as  indicator;  0-396  S04  =  0-604  creatinine.  The  urine 
should  be  first  freed  from  phosphates  ami  sulphates  by  the  usual  barium 
mixture.  According  to  another  process,  after  removing  urea  with 
uric  nitrate,  10  c.c.  of  the  urine  arc  mixed  with  5  c.c.  of  a  1% 
Solution  i>f  i-alicylie  acid,  and  the  excess  of  this  is  extracted  by  shaking 
with  pure  ether  and  titrated  with  .V,  2  sodium  hydroxide.  Twenty-two 
of  salicylic  acid  combine  with  seventy  eight  parts  of  creatinine. 

L.  DE   K. 

EHtimation  of  Tannins.  Luioi  Eem  \nm>(  !ava2Za(CAw». Zentr.,  1908, 
n,  2045 ;  from  pamphlet,  4  pp.).  The  tannin  solution  is  precipitated 
with  calcium  hydroxide  solution,  and  the  calcium  tannate  is  introduced 
int.  a  narrow  mile  graduated  fox  the  purpose,     After  settling,  the 

voha ,il  off,  ami  this  calculated  into  the  corresponding  weight  of 

tannin.  i    i,,:  K 
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New  Proof  of  the  Existence  of  Molecules.  The  Svedcerq 
(Zeitsch.  physikal.  Chem.,  11)09,  65,  624 — 633). — The  absorption  of 
light  in  solutions  is  proportional  to  the  concentration,  c,  of  the  solute 
and  to  the  length,  I,  of  the  absorbing  layer.  In  the  present  paper 
the  limiting  value  of  the  absorption  constant,  \im.k  =  cl,  has  been 
determined  by  measurements  under  such  conditions  that  the  absorption 
is  just  visible. 

The  apparatus  consists  of  two  tubes  of  Jena  glass,  A  and  B,  each 
two  metres  long  and  15  mm.  in  diameter,  placed  parallel  to  one 
another  and  illuminated  at  one  end  by  a  flame  and  screen.  The  tube 
.4  contains  distilled  water,  and  B  the  solution  to  be  tested  ;  in  front 
of  A  is  placed  a  glass  trough  with  parallel  sides,  containing  a  known 
volume  of  distilled  water.  From  a  burette  a  concentrated  solution  of 
the  substance  contained  in  B  is  dropped  into  the  distilled  water  in 
the  trough  until  the  colours  of  the  two  tubes  appear  the  same.  It  is 
shown  by  experiments  with  copper  sulphate  and  with  magenta  that 
lim.&  can  be  determined  with  considerable  accuracy  in  very  dilute 
solution  ;  in  the  case  of  magenta,  at  a  dilution  of  1  x  10~7  normal. 

The  method  has  been  used  to  investigate  the  solutions  of  colloidal 
gold  obtained  by  reduction  with  hydrazine  hydrochloride  and  with  an 
ethereal  solution  of  phosphorus  respectively.  The  concentration  of 
the  gold  solution  was  varied,  and  in  each  case  the  value  of  lim.&  was 
determined,  and,  when  practicable,  the  size  and  number  of  the  colloidal 
particles  determined  by  means  of  the  ultramicroscope.  The  results 
show  that  the  particles  become  progressively  smaller  the  greater  the 
dilution.  The  curve  obtained  by  plotting  the  values  of  log(l/lirn.&) 
as  ordinates  against  the  values  of  log(l/concentration)  rises  at  first, 
attains  a  maximum,  and  then  falls  continuously  as  far  as  the  observa- 
tions can  be  carried.  The  observations  show  that  the  specific  absorption 
in  the  colloidal  region  is  at  first  nearly  independent  of  the  concentration, 
but  in  less  concentrated  solution  decreases  rapidly.  As  the  fall  in 
absorption  runs  parallel  with  a  diminution  in  the  size  of  the  particles, 
as  far  as  the  latter  can  be  observed  with  the  ultramicroscope,  it  may 
be  assumed  that  the  steady  diminution  of  the  absorption  in  still  more 
dilute  solution  indicates  a  further  diminution  in  the  size  of  the 
particles  in  regions  inaccessible  to  the  ultramicroscope.  G.  S. 

Importance  of  Refractometric  Investigations  in  Pharmacy. 
Endre  von  Kazay  (Chem.  Zentr.,  1909,  i,  309;  from  Pharm.  Post, 
1908,  41,  993 — 994). — Examples  are  given  which  show  the  importance 
of  determining  the  molecular  refraction  of  substances  as  a  means  of 
ascertaining  the  nature  of  their  internal  structure.  With  pyridine 
it  is  experimentally  found  that  wD=  1*50468,  D  0-979,  hence 
M(n  -  l)/D  —  40'7  ;  thus  supporting  the  structure  assigned  by  Reidl 
and  Dewar  (which  gives  a  calculated  value  40'0). 

When  extended  to  the  consideration  of  two  rings,  similar  accord  is 

VOL.  XCVl.  ii.  19 
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observed  between  the  observed  and  the  calculated  values  for  molecular 
refraction,  thus  :  Naphthalene.  wD=  1-5245,  D  0-962  (98°),  M(n  -  1)/Z>  = 
76-45  (calc.  764).  /3-Naphthol,  nD  =  1-6114,  D  1]  (99°),  M(n  -  1)/Z>  = 
79-2  (calc.  79-2)  ;  also  with  quinoline  the  Reidl-Dewar  structure  is 
valid,  nv  =  1-6093,  D  1-0947,  M(n -1)1  £>  =  7 1-7S  (calc.  71-8).  The 
refractive    index   found    for   thiophen   from   nD  =  1-5237,    D   1-0643, 

HC— CH^ 

Mi  a  —  \)jD  =  41-32,  is  in  agreement  with  tho  structure       h I     ^>S. 

The  fact  of  beiDg  able  to  differentiate  between  molecular  structures 
by  molecular-refraction  measurements  makes  it  possible  to  decide 
whether  an  artificially  prepared  substance  is  identical  in  all  respects 
with  the  natural  substance.  For  instance,  the  refractive  index  of 
artificial  camphor  is  (n  -  l)/«  =  0-4873,  whilst  that  of  natural  camphor 
is  0-5036,  showing  that  the  more  highly  refractive  natural  substance 
contains  a  double  linking  in  the  ring,  M(n  -  l)/«  =  76-54  (calc.  76'6). 

J.  V.  E. 

Resolution  of  Racemic  Substances  Prepared  by  Chemical 
Synthesis.  Effect  of  Circularly-polarised  Light.  A.  Cotton 
(J.  Chita.  /%«.,  1909,  7,  81—96.  Compare  Cotton,  Ann.  Chim.  Pliys., 
1896,  [vii],  8,  373  ;  Byk,  Abstr.,  1905,  ii,  70).— The  author  discusses 
the  possibility  of  resolving  a  racemic  mixture  into  its  components  by 
physical  means,  and  draws  the  conclusion,  in  agreement  with  P.  Curie, 
that  the  resultant  of  the  physical  agents  employed  must  also  possess 
enantiomorphous  dissymmetry,  and  must  influence  the  chemical  change 
in  a  definite  way.  These  requirements  should  be  satisfied  by  circularly- 
polarised  light. 

Kxperiments  are  described  in  which  an  alkaline  solution  of  copper 
raccmate  was  exposed  in  vessels  for  several  days  to  solar  light 
circularly  polarised  to  right  and  left  respectively.  The  conditions  in 
this  case  appear  particularly  favourable  to  resolution,  because  the 
d  and  {-tartrates  absorb  righi  and  left  rays  unequally,  and  the 
ions  undergo  reduction  on  exposure  to  light.  Tho  solutions, 
however,  showed  no  optical  activity  at  the  end  of  the  experiment. 
sVmong  other  causes  of  this  failure  it  is  suggested  that,  tho  solutions 
may  have  been  too  concentrated,  and  thorefore  the  salt  was  not 
sufficiently  split  up  into  its  </-  and  {-components. 

The  possible  modo  of  formation  of  optically  active  substances  in 
nature  is  briefly  discussed.  (!.  S. 

Formation  of  [Optically]  Active  Compounds  by  P.  Curie's 
M't.hod.     1'iMi.nTi:   A.  Quyx  and   G.   Dbodqinine  (./.  Chim.  Phye., 

1909,  7,   97     LOO.     C pare   Ourie,  J.    Phya.,   L894,    [iii],   3,   641 ; 

on,  precedii  tot),     Ourie  has  suggested   that  the  formation 

of  one  of  t.l ptical  antipode    ought  bo  be  Favoured  if  the  chemical 

change  which  ordinarily  gives  rise  to  a  racemic  mixture  is  carried  out 
in  a  dissymmetric  medium  constituted  by  the   uperpoi  ttion  of  a  magnetic 
tatic  Held,     In  order  bo  test  thi     theory,  the  authors 
b*v(  be  rr.ni  ion  in  whiob  bromine  combines  with  methyl 

fumarate  !■•  form  methyl  dibromo  uooinate, and  the analogoui  reaotion 
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in  which  bromine  combines  with  methyl  cinnamate,  but  the  products 
showed  no  sign  of  optical  activity. 

The  investigation  is  being  continued  with  more  powerful  fields. 

G.  S. 

Dispersion  of  Light  in  Gases.  I.  Dispersion  of  Acetylene 
and  Methane.  Stanislas  Loria  (Bull.  Acad.  Sci.  Cracow,  1908,  10, 
1059 — 1067). — The  refractive  indices  of  methane  and  acetylene  have 
beun  measured  for  a  series  of  wave-lengths  by  the  interferometer 
method.  The  methane  was  prepared  from  magnesium  methyl  iodide,  and 
the  acetylene  from  calcium  carbide,  the  primary  product  being 
purified  by  fractional  distillation.  The  values  of  a  and  b  in  the 
dispersion  formula  n  -  1  =a(l  +  ft/A2)  are  for  methane:  a  =  0-00042607, 
6=  1-441  x  10-10,  and  for  acetylene,  a  =  000054242,  6  =  1453  x  10"10. 

H.  M.  D. 

A  New  Bunsen  Spectroscope  for  the  Investigation  of 
Absorption  Spectra  of  Liquids.  Otto  Schumm  (Zeitsch.  physiol. 
C/iem.,  1909,  59,  54 — 56). — The  instrument  which  is  described  in  full, 
with  diagrams,  gives  sharp  results.  W.  D.  H. 

Connexion  between  Band  and  Line  Spectra  of  the  same 
Metallic  Elements.  W.  Noel  Hartley  (.Sci.  Trans.  Roy.  Dubl. 
Soc,  1908,  ii,  9,  85 — 138). — Experiments  have  been  made  to  ascertain 
the  connexion  between  the  bands  and  litres  which  characterise  the 
spectra  of  certain  elements.  Calcium  spectra  were  obtained  from  (1) 
solid  calcium  salts  igDited  in  the  oxyhydrogen  flame,  (2)  metallic 
calcium  in  the  flame  of  a  Mecke  burner,  (3)  lime  in  the  same  flame,  (4) 
the  condensed  spark  between  electrodes  of  metallic  calcium,  and  (5) 
the  spark,  without  condenser,  taken  from  solutions.  The  flame  spectra 
of  the  elements  rubidium,  caesium,  calcium,  strontium,  barium,  silver, 
copper,  tin,  lead,  and  thallium  were  obtained  when  gradually  diminish- 
ing quantities  of  salts  of  the  metals  were  introduced  into  the  oxy- 
hydrogen flame.  The  quantities  were  varied  by  dropping  determinate 
volumes  of  solutions  of  known  strength  on  to  ashless  filter  papers, 
which  were  then  dried  and  introduced  into  the  flame.  The  observations 
lead  the  author  to  the  conclusion  that  the  banded  flame  spectra  are  the 
spectra  of  the  atoms,  and  that  the  monatomic  metallic  elements,  which 
exhibit  two  spectra,  one  of  lines  and  the  other  of  bands,  can  exist  in 
two  different  conditions,  the  difference  being  due  to  the  larger  amount 
of  energy  associated  with  the  atom  which  exhibits  a  line  spectrum. 
The  acquisition  of  energy  by  the  primitive  or  normal  atom 
arises  from  its  chemical  properties  and  from  the  excess  of  energy, 
which  is  transferred  to  it  in  the  flame  or  arc,  over  that  which  is 
necessary  to  liberate  the  atom  from  its  compounds.  H.  M.  D. 

Spectroscopic  Investigation  of  the  Behaviour  of  Metallic 
Salts  in  Flames  of  Different  Temperatures.  Herbert  Auerbach 
(Zeitsch.  wiss.  Photograph.  Pholophysik.  Photochem.,  1909,  7,  41  —  G6). 
— The  apparatus  used  in  the  experiments  was  described  in  the  first 
pait  of  the  paper  (this  vol.,  ii,  105).  The  author  records  the  spectral 
lines  and   bands  which  were  obtained  when   the  alkali  and  alkaline 
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earth  metals,  copper,  manganese,  iron,  nickel,  and  cobalt  in  the  form 
of  chlorides  and  thallium  and  lead  in  the  form  of  nitrates  were 
introduced  into  (1)  the  Bunsen  flame,  (2)  the  coal-gas  air  blow-pipe 
flame,  and  (3)  the  coal-gas  oxygen  blow-pipe  flame.  Except  in  the 
case  of  manganese,  iron,  nickel,  and  cobalt,  all  the  spectra  show  an 
increase  in  the  number  of  lines  and  bands  as  the  temperature  rises. 
The  increase  takes  place  for  the  most  part  towards  the  ultra-violet  end. 
This  indicates  that  rise  of  temperature  causes  a  displacement  of  the 
energy  of  emission  towards  the  ultra  violet  end  of  the  spectrum.  The 
photographs  show  lines  in  the  ultra-violet  down  to  A.  =  2380;  this 
result  is  contradictory  to  the  statement  made  by  Eder  and 
Valenta  that  flame  spectra  do  not  give  rise  to  lines  of  smaller  wave- 
length than  A  =  3000. 

In  the  third  section  of  the  paper  the  various  theories  of  spectral 
emission  are  discussed,  and  an  explanation  of  the  abnormal  behaviour 
of  manganese,  iron,  cobalt,  and  nickel  is  given.  Thechloridos  of  these 
metals  are  volatile  in  the  Bunsen  flame,  and  give  rise  to  spectra 
without  undergoing  chemical  change.  In  the  coal-gas  air  blow-pipe 
flame  they  are  transformed  into  oxides,  which  are  not  sufficiently 
volatile  at  this  temperature  to  give  rise  to  emission  spectra.  In  the 
coal-gas  oxygen  blow-pipe  flame,  on  the  other  hand,  the  oxides  are 
volatile  and  emission  spectra  are  observed,  which,  however,  differ  some- 
what from  the  Bunsen  flame  spectra.  II.  M.  D. 

Normal  Lines  from  the  Arc  Spectrum  of  Iron  in  the 
Definite  System  of  Rowland.  Johannes  Hartmann  (Physikal. 
Zeitseh.,  1909,  10,  121— 124).— A  plea  for  the  retention  of  Rowland's 
em  as  the  basis  of  wave-length  measurements  of  spectral  lines. 
Although  the  absolute  value  given  by  Rowland  for  the  standard  red 
line  of  cadmium  has  been  shown  by  recent  measurements  to  be  inexact, 
it  is  maintained  that  this  is  not  sufficient  to  warrant  a  change  in  the 
of  the  vast  collection  of  wave-length  data.  The  author  has 
recalculated  the  data  recently  obtained  by  Buisson,  Fabry  and  Perot, 
Eversheim  and  Pfund,  and  these  are  recorded  iii  the  definite  Rowland 
system  for  which  tho  red  cadmium  lino  lias  the  value  \  =  0138'7098. 

11.  M.  I). 

Dissymmetrical  Separations  in  the  Zeeman  Effect  in 
Tungsten  and  Molybdenum.  Robert  Jack  (Proa  Roy.  Soo. 
Edin.,  1909,  29,  75— 83).— The  spark  spectra  of  salts  of  (lie  metals 
in    question    weie   used,  and    the    light    (it    the   spark    was    foCUSSed    on 

the     lit.  of  tho  grating  apparatus  by  means  of  a  quartz  Ions.      The 

wave  length,  disi  mee  IV liddlo  component,  aud  intensity  of  many 

lines  are   quoted,   and   it  is  shown  that  oases  both  of    normal  and 
abnormal   asymmetry  occur,  that   is,  the  middle  component   of    tho 
triplet   maybe  Dearer  the  component  towards  the  red  or  violet  end 
ol  the  spectrum  respectively,      It  appears    that    there   is  some  con 
io  between  the  rotation  of  the  pla E  polarisation  produced  by 

[uartl  and  the  type  of  (lis  ym try,  Imt  this  rule  does  not  hold  m 

ail  oases,  . 

The  theory   of  the  subject   has    been  developed   by    Voigt   on   the 
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assumption  that  besides  coupling  between  electrons  of  the  same  vibra- 
tion frequency,  couplings  between  electrons  of  different  frequencies 
may  also  occur.  G.  S. 

Radiation  of  Various  Spectral  Lines  of  Neon,  Helium,  and 
Sodium  in  a  Magnetic  Field.  John  E.  Purvis  (Proc.  Camb. 
Phil.  Soc,  1909,  15,  45 — 52). — Measurements  have  been  made  of 
the  constituents  of  various  spectral  lines  of  neon,  helium,  and  sodium, 
using  a  Rowland  grating  and  field  strengths  of  24000  and  26100 
units.  The  author  finds  far  fewer  constituents  than  were  obtained 
by  LohmanD,  who  used  an  echelon  of  32  plates  and  a  field  of  11000 
units,  and,  in  connexion  with  this,  points  out  the  great  difficulty  in 
distinguishing  the  real  constituents  of  a  divided  line  from  those  of 
the  adjacent  images  of  other  orders  when  an  echelon  grating  is 
used  for  the  observations.  The  distances  between  the  constituents 
of  several  triplets  and  the  sextriplet  (A  =  6383)  are  recorded.  The 
shifts  of  the  constituents  of  various  neon  lines  towards  the  red 
end  of  the  spectrum  under  the  influence  of  the  magnetic  field  have 
also  been  measured  ;  the  amounts  of  the  shifts  are  different  for 
different  lines.  The  intensities  of  the  unaltered  lines  were  found  to 
be  less  than  those  of  the  strongest  constituents  when  the  neon  was 
subjected  to  the  action  of  the  magnetic  field.  H.  M.  D. 

Question  in  Absorption  Spectroscopy.  Robert  A.  Houston 
and  Alexander  S.  Russell  {Proc.  Roy.  Soc.  Edin.,  1909,  29, 
68 — 74). — The  question  whether  on  mixing  two  coloured  solutions 
which  do  not  act  on  one  another  chemically  the  absorption  spectrum 
of  the  components  remains  unchanged  has  been  investigated.  The 
measurements  were  made  with  a  special  form  of  spectrophotometer, 
provided  with  two  slits,  one  vertically  above  the  other,  and  the 
instrument  could  also  be  used  as  a  spectroscope.  The  arrangement 
was  such  that  the  absorption  effect  when  the  light  passed  through 
the  two  solutions  in  succession  could  be  compared  with  that  observed 
when  it  passed  through  the  mixed  solutions. 

For  certain  salt  solutions  no  effect  was  observed,  but  in  the  case  of 
mixtures  of  uranyl  nitrate  with  copper  sulphate  and  with  nickel 
sulphate  a  shifting  of  certain  bands  on  mixing  is  observed,  and  it  is 
shown  that  this  is  due  to  chemical  action.  There  appears  to  be  a 
slight  shifting  when  a  solution  of  copper  sulphate  is  mixed  with  an 
ammoniacal  solution  of  carmine,  but  there  is  no  evidence  as  to 
whether  it  is  physical  or  chemical.  Formauek  (Zeitsch.  Farb.  Text. 
C/tem.,  1902,  1,  505)  has  stated  that  on  mixing  solutions  of  certain 
dyes  there  is  a  displacement  of  certain  bands,  but  the  authors  find  by 
the  spectroscopic  method  no  displacement  or  any  alteration  of  inten- 
sity in  four  of  the  cases  investigated  by  Formanek.  No  well-defined  case 
of  a  physical  action  between  molecules  has  therefore  been  observed. 

G.  S. 

Selective  Reflection  and  Molecular  Weight  of  Minerals. 
W.  W.  Coblentz  (Jahrb.  Radioaktiv.  Elektronik,  1907,  4,  132—136). 
— As  a  result  of  the  examination  of  the  absorption  and  reflection 
spectra    of    the    sulphates   and   carbonates    of   magnesium,    calcium, 
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strontium,  barium,  and  lead,  it  has  been  found  that  the  maxima  of  the 
characteristic  bands  are  displaced  towards  the  red  end  of  the  spectrum 
as  the  atomic  weight  of  the  metallic  element  increases.  When  the 
maxima  of  the  bands  are  plotted  as  a  function  of  the  atomic  weight, 
the  points  corresponding  with  the  metals  in  the  above  series  lie 
approximately  in  a  straight  line.  H.  M.  D. 

Decline  of  Low-temperature  Phosphorescence.  Joseph  he 
Kowai.ski  (Cumpt.  rend.,  1909,  148,  280— 282).— The  phosphorescence 
exhibited  by  certain  organic  compounds  which  have  been  subjected  to 
a  strong  light  at  the  temperature  of  liquid  air  quickly  dies  out  on 
removing  the  source  of  illumination.  In  the  case  of  the  alcoholic 
solutions  of  benzene  and  its  derivatives  which  the  author  has 
e\  imined,  the  phosphorescence  extends  in  an  unbroken  spectrum  from 
the  violet  end  more  or  less  towards  the  red,  except  in  the  case  of 
coloured  substances,  which  exhibit  the  usual  absorption  bands.  On 
removing  the  source  of  light,  the  longer  wave-lengths  of  the  phosphor- 
escence spectrum  decay  much  more  quickly  than  the  shorter  wave- 
lengths. Thus,  in  the  case  of  alcoholic  aniline,  orange  persisted  three 
seconds,  green  twenty-seven  seconds,  and  violet  fifty  seconds.  It  is 
possible  that  a  particular  wave-length  in  the  ultra-violet  would  exhibit 
a  maximum  of  persistence.  E.  J.  C. 

Colour  of  Fluorescence  and  Solvent.  Hans  Stobbe  (Ber., 
1909,  42,  790 — 797). — An  investigation  on  the  influence  of  the 
solvent  on  the  colour  and  intensity  of  the  fluorescence  of  1-phenyl- 
naphthalene-2  : 3-dicarboxylic  anhydride. 

A  detailed  description  and  sketch  of  the  apparatus  employed  to 
observe  the  fluorescence  of  the  solutions  is  given. 

The  behaviour  of  eighty-five  solvents  was  investigated,  and  the 
following  results  obtained:  (1)  Solutions  of  the  anhydride  in  alkyl 
iodides,  ethers,  and  esters  are  not  fluorescent.  (2)  Solutions  in  aliphatic 
hydrocarbons,  alcohols,  and  acids  exhibit  a  slight  blue  fluorescence. 
(3)  The  fluorescence  ie  far  more  intense  in  brominatcd  and  chlorinated 
solvents,  and  is  either  dark  blue  or  violet.  Solutions  in  chlorinated 
solvents,  as  a  rule,  bave  an  intense  violet  fluorescence.  (4)  A  relation- 
ship between  the  dielectric  constant  of  the 'solvent  and  the  intensity 
of  tin'  fluorescence  does  not  exist. 

The  author  suggest  s  that  the  change  in  the  colour  of  the  fluorescence 
i  probably  connected  with  the  formation  of  molecular  complexes,  pro- 
duced by  the  combination  of  (lie  anhydride  with  the  chlorinated 
ii-  hi'omii  ,'cnt  through  the  agency  of   the  residual  affinities  of 

tho  halogen  and  anhydi  W.  II.  (i. 

Influence  of  Impurities  on  the  Photo-electric  Effect  in 
LiquidK  Ecakm  Block  (Compt.  rend,  1909,  148,  621—622).— 
Water  and  aqueou  solutions  of  odium  chloride,  potassium  chloride, 
.'T,ii  rate  have  been  examined  for  the  Herts  Elallwaohs 

photo-electric  effect,     The  p  which  is  obtained  when  the 

liquid.-    are    illuminated     l>y    spark      pa    ing    between    aluminium 
trades,  or  by  a  mercury  arc  lighi   in  a  quart/,  vessel,  has  been 
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traced  to  the  presence  of  impurities.  If  the  surface  of  the  liquid  is 
perfectly  cleau,  neither  water  nor  the  aqueous  solutions  show  the  photo- 
electric effect. 

It  is  suggested  that  the  electrical  conductivity  of  the  atmosphere  is 
in  part  due  to  the  photo-electric  action  of  solar  rays  on  the  earth. 

H.  M.  D. 

Photo-electric  and  Actino-dielectric  Action  in  the  Phosphor- 
escence of  the  Alkaline  Earth  Sulphides.  Philipp  Lenard  and 
Sem  Saeland  (Ann.  Physik,  1909,  [iv],  28,  476—  502).—  The  electrical 
phenomena  which  are  observed  when  the  sulphides  of  the  alkaline 
earth  metals  are  exposed  to  light  have  been  examined  in  detail.  It 
is  found  that  the  photo-electric  action  is  intimately  connected  with  the 
phosphorescence  of  the  sulphides  and  is  localised  in  certain  centres 
which  are  also  the  centres  of  light  emission.  The  excitation  of  a 
phosphorescent  substance  by  light  or  cathode  rays  is  supposed  to  con- 
sist in  the  polarisation  of  these  emission  centres.  The  centres  are 
characterised  by  the  presence  of  the  metallic  "  impurity,"  and  the 
polarisation  consists  in  the  loss  of  electrons  from  the  atoms  of  the 
foreign  metal.  The  phosphorescence  which  follows  the  excitation  is  a 
result  of  tha  recombination  of  the  electrons  with  the  metal. 

What  is  termed  actino-dielectric  action  is  observed  when  the 
phosphorescent  substance  is  exposed  to  red  light  while  under  the 
influence  of  an  electric  field.  It  is  attributed  to  a  displacement  of  ions 
under  the  influence  of  light  and  is  not  characteristic  of  phosphorescent 
substances.  H.  M.  D. 

Calculation  of  Photochemical  Reactions.  Chr.  Winther 
(Zeitsch.  wiss.  Photograph.  Photophysik.  Photochem.,  1909,  7,  66 — 70). 
— Two  equations  have  been  deduced  to  express  the  velocity  of  a  non- 
reversible photochemical  change,  one  on  the  assumption  that  the  velocity 
is  proportional  to  the  intensity  of  the  light  at  each  poiut  of  the  reacting 
system,  the  other  on  the  assumption  that  the  velocity  is  proportional 
to  the  light  absorbed.  The  author  compares  the  two  equations,  and 
shows  that  they  are  identical  in  the  case  where  the  photochemical 
change  is  unimolecular.  The  changes  investigated  experimentally  up 
to  the  present  are  unimolecular  ;  it  is  therefore  impossible  to  decide 
whether  the  velocity  is  determined  bv  the  absorbed  light  or  not. 

H.  M.  D. 

Colloidal  Symbiosis.  Raphael  E.  Liesegang  (Zeitsch.  Chem.  Pud. 
Kolloide,  1909,  4,  63—64). — A  discussion  of  the  difference  in  the 
behaviour  of  silver  bromide  dry  plates  on  developing.  The  greater 
readiness  with  which  large  molecular  complexes  of  silver  bromide  are 
developed  in  comparison  with  small  molecular  complexes  is  examined 
in  the  light  of  two  theories.  A  comparison  is  made  between  the 
granules  of  silver  bromide  in  a  photographic  plate  and  the  colls 
of  a  living  organism.  The  fact  that  the  protoplasmic  molecular 
aggregates  of  a  cell  respond  as  a  whole  to  the  action  of  many  chemical 
reagents  is  further  supposed  to  be  analogous  to  the  response  of 
complex  granules  of  bromide  to  the  action  of  the  developer.  This 
analogy  leads  to  the  conception  of  a  colloidal  symbiosis.      H.  M.  D. 
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Retarding  Action  of  Bromides  in  Photographic  Developers 
as  a  Colloido-chemical  Process.  Luppo-Cramer  (Zeitsck.  Chem. 
Ind.  Kolloide,  1909,  4,  92— 94).— The  addition  of  soluble  bromides  to 
the  developer  in  order  to  reduce  the  effect  of  overexposure  has  been 
found  to  have  a  considerable  influence  on  the  character  of  the  reduced 
silver.  If  large  quantities  of  bromide  are  present,  the  velocity  of  the 
developing  process  is  greatly  reduced,  and  instead  of  the  ordinary 
black  silver  gel,  a  light  grey-coloured  form  of  silver  is  obtained. 
The  adsorption  capacity  of  the  grey  silver  is  very  much  less  than  that 
of  the  black  variety,  and  this  difference  shows  itself  in  the  behaviour 
of  the  two  forms  towards  ammonium  persulphate  when  this  is 
employed  to  reduce  intensities.  The  grey  silver  is  acted  on  much 
more  quickly  than  the  black.  This  has  been  shown  by  parallel 
experiments  with  two  negatives,  one  of  which  was  developed  without 
addition  of  bromide,  whilst  the  other  was  first  over-exposed  and  then 
developed  with  the  addition  of  bromide  to  counteract  the  effect  of  the 
over-exposure.  H.  M.  D. 

Relation  between  the  Constitution  of  Dyes  and  their 
Sensitiveness  to  Light.  Kurt  Gebhard  (Zeilsch.  angeio.  Chem,, 
1909,22,433 — 435). — The  sensitiveness  of  a  dye  to  light  stands  in 
close  relation  to  the  presence  of  definite  groups  in  the  molecule.  An 
examination  of  about  sixty  dyes  in  aqueous  solution  leads  to  the  con- 
clusion that  these  groups,  arranged  in  the  order  of  increasing  stability 
to  light,  can  be  tabulated  as  follows  ■ 

S  N:  0  N: 


i.    :c:<  ii.  in. 

N  N 

N 

iv.  v.    .g:g>B    VI.    1      |      vii.  -n:n-. 

N 

The  chief  factor  In  causing  sensitiveness  to  light  appears  to  bo 
quinonoid  structure;  a  comparison  of  I.  and  IV.  shows,  however,  that 
the  stability  is  increased  when  one  of  tin'  groupings,  !0!OI,  forms  part 
of  a  ring.  Dyes,  6uchas  Martius'  Vfellow,  containing  single  linkiogs, 
ire  pari  icularlj  stable  to  lighi 

The  pre  tituents  is  also  of  great  importance  in  deter- 

mining  the   sensitiveness  of  a  dye   to   light.      Those  subst it uonts  have 

ing  or  a  retarding  influence.     The  most  important 

or  is  the  hydroxy]  group,  its  influence  being  well  illustrated 

by  the  increasing  sensitiveness  of  the  series:  Alizarin  blue-R,  Alizurin- 

e,     I'm  pin  in,    and    A  Ir/.n  i  n  indi  go  bl  lie  J  .    it     appears,     however, 

thai  the  I  groups  mull   all  be  in  the  same  benzene  nuoleus, 

iiit  8X,  for  example,  being  more  stable  bo  light  than  the  isomeric 

Purpurin.     Another   important   aooeleratoi    is    the   substituted,  and 

particularly    the    tnonosubstituted,  amino-group;     Rhodamine-B  and 

lamine-Q  differ  only  in  that  (be  former  contains  a  diethylamino- 
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group  where  the  latter  has  an  ethylamino-group.    The  latter  is  the  more 
sensitive  to  light. 

Of  substituents  exerting  a  retarding  influence,  the  hydrogen  ion  is 
the  most  important.  Gallein,  as  the  acid,  is  more  stable  to  light  than 
its  salts,  whilst  in  Diamond  yellow  and  Diamond-flavine  the  retarding 
influence  of  the  hydrogen  ion  overpowers  the  accelerating  influence  of 
the  hydroxyl  group.  The  sulphate,  bromine,  and  chlorine  ions  also 
exert  a  retarding  influence  to  the  action  of  light,  which  is  well  seen  in 
the  great  stability  of  Victoria-green  as  against  that  of  Malachite- 
green. 

Dyes  which  contain  accelerating  substituents  become  more  stable  by 
the  introduction  of  retarding  groups,  and  vice  versa.  Instances  of  the 
first  case  are  Victoria-green  and  Malachite-green,  Rose-Bengal  and 
Tetraiodofluoresceiu,  Rhodamine-B  and  Rhodamine-G ;  an  example  of 
the  second  case  is  Methyl-violet,  which,  by  the  introduction  of  the 
methyl  group,  becomes  more  sensitive  to  light  than  Malachite-green. 

C.  S. 

Charges  on  Ions  produced  by  Radium.  C.  E.  Haselfoot 
(Proc.  Roy.  Soc,  1909,  A,  82,  18— 22).—  Townsend  has  described  a 
method  for  the  direct  determination  of  Xe,  where  N  is  the  number  of 
molecules  in  1  c.c.  of  a  gas  at  normal  temperature  and  pressure  and  e 
the  charge  on  an  ion,  and  has  shown  that  the  positive  ions  produced  by 
secondary  Rontgen  rays  have  in  some  cases  a  single  and  in  others  a 
double  atomic  charge,  whereas  the  charge  on  the  negative  ions  is 
always  the  same.  The  same  method  has  been  applied  by  the  author 
to  the  ions  produced  by  radium.  Observations  under  different 
conditions  lead  to  the  conclusion  that  the  positive  and  negative  ions 
have  the  same  electric  charge.  As  in  the  case  of  the  ions  produced  by 
Rontgen  rays,  it  was  found  that  the  negative  ions  produced  by 
radium  do  not  obey  the  simple  laws  of  diffusion  when  the  air  is  very 
dry.  H.  M.  D. 

Atmospheric  Radiation  of  High  Penetrating  Power. 
Theodoe  Wulf  {Physikal.  Zeitsch.,  1909,  10,  152—157). — The  results 
of  observations  of  the  diurnal  variation  of  intensity  of  the  penetrating 
atmospheric  radiation  are  communicated.  During  October,  1908,  the 
hourly  measurements  showed  two  maxima  and  two  minima.  In 
November  the  mid-day  minimum  disappeared,  and  in  December  no 
periodicity  could  be  detected.  The  observations  indicate  a  complete 
parallelism  between  the  variation  of  the  air  potential  and  that  of  the 
y-radiation. 

Comparative  measurements  in  the  chalk  mines  of  Valkenburg 
(15  metres  below  the  surface)  gave  values  for  the  intensity  of  the 
y-radiation  which  were  on  the  average  42%  smaller  than  those  obtained 
at  the  surface.  H.  M.  D. 

Penetrating  Radiation.  Domenico  Pacini  (Atti  R.  Accad. 
Lincei,  1909,  [v],  18,  i,  123 — 129). — A  cylinder  of  polished  zinc  was 
used  as  recipient  for  the  air,  the  internal  electrode  being  a  copper 
cylinder.     The  apparatus  was  established  in  the  Apennines  at  a  height 
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of  1090  metres  in  August  and  September.  The  minimum  value  found 
for  the  ionisation  of  the  air  was  6-3  ions  per  c.c.  per  second.  The 
minimum  value  found  by  McLennan  in  Toronto  (Abstr.,  190S,  ii,  648) 
was  6'0.  The  ionisation  has  a  double  diurnal  period.  The  conclusion 
is  drawn  that  the  source  of  the  penetrating  radiation  capable  of 
ionising  the  air  inside  a  metallic  cylinder  is  not  in  the  soil. 

C.  H.  D. 

Distribution  of  the  Radiation  of  Radioactive  Substances. 
Heineich  Gbeinachek  (Pkysikal.  Zeitsch.,  1909,  10,  145 — 152). — The 
author  has  already  shown  (compare  Abstr.,  1908,  ii,  551)  that  the 
radiation  from  plane  geometrical  figures,  cut  from  hardened  masses  of 
uranium  compounds,  shows  a  peculiar  distribution.  A  similar 
distribution  is  observed  if  prismatic  figures  of  a  phosphorescing 
substance  are  brought  into  coutact  with  a  photographic  plate.  By 
comparison  of  the  images  yielded  by  a  solid  prism  of  gypsum  mixed 
with  phosphorescent  paint  and  by  an  aluminium  prism  coated  super- 
ficially with  the  phosphorescent  material,  it  has  been  found  that  the 
"  angle  effect  "  is  due  to  rays  which  proceed  from  the  interior  of  the 
active  substance. 

The  same  angle  effects  are  obtained  when  a  radium  preparation 
is  enclosed  in  a  cube  of  le.id  placed  in  contact  with  a  sensitive  plate. 
They  are  also  produced  when  radium,  enclosed  in  a  cylinder  of  lead 
sufficiently  thick  to  cut  off  the  a-  and  /J-rays,  is  brought  up  close 
behind  a  photographic  plate  in  front  of  which  a  cube  of  lead  is  placed. 
In  these  circumstances,  the  action  must  be  due  to  the  secondary  rays 
generated  in  the  lead  by  the  primary  y-rays  from  the  radium. 
Whether  the  "angle  effect  "is,  in  general,  due  to  primary  or  secondary 
rays  cannot  be  decidod,  but  a  mathematical  consideration  indicates 
that,  the  peculiar  distribution  is  essentially  due  to  tho  operation 
of  Lambert's  cosine  law.  II.  M.  D. 

Radioactivity  and  Pleochroic  Halos.  Otto  MOooe  (Cenlr. 
Min.,  1909,  05—71,  113—120,  142— 148).— The  radiatious  of  radium 
proline  changes  in  tho  optical  characters  of  certain  minerals  similar 
t.i  those  observed  in  tho  pleochroic  halos.  A  detailed  description 
is  given  of  pleochroic  halos  scon  in  several  minerals  (eordierito, 
biotite,  etc.),  these  halos  occurring  around  enclosed  grains  of  zircon, 
orthite,   etc.    Tho   effects  produced   by   radium   bromide   placed   in 

ICl    with  Various  rock  forming  minerals  I'm-  periods  extending  over 
several    months   are   recorded.       The   most   sensitive    mineral    is    rock 
after  three  days  there  is  a  marked  change  in  colour,  and  aftor 
fourteen  dayi   a  dark  brownish  yellow  spot    is  produced]  on  heating, 

tin  SS    through    a    series   of    colours,  and    finally    the    colour 

.li  appears.      Oordierite  is  also  readilj  affected,  with  a  change  in  the 

COloul    and  pleochroism  and  B  diminution   in  the  strength  of  the  double 

Finally,  the  photographic  activit]  ol  some  radioaotive 
minerals  (zircon,  orthite,  thorite,  thorianite,  etc,  namely,  those 
minerals  around  trhioh  pleoohrbic  halos  occur  in  nature)  was  compared 
with  the  activity  of  uranium  and  of  radium  bromide.  L.  J.  8, 
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Comparison  of  the  Radium  Emanation  Spectra  Obtained  by 
Different  Observers.  T.  Royds  (Proc.  Roy.  Soc,  1909,  A,  82, 
22 — 25.  Compare  this  vol.,  ii,  206  ;  Rutherford  and  Royds,  Abstr., 
1908,  ii,  787;  Cameron  and  Ramsay,  1908,  ii,  786). — A  comparison 
of  the  author's  table  of  the  spectral  liues  of  radium  emanation  with 
that  of  Ramsay  and  Cameron  shows  that  there  are  differences  which 
are  too  large  to  be  explained  as  errors  in  measurement  or.  variations  of 
intensity  due  to  impurities.  After  eliminating  the  well-marked 
emanation  lines,  the  spectrum  of  Cameron  and  Ramsay  is  found  to  be 
aim  )st  identical  with  the  xenon  spectrum  obtained  by  the  discharge 
from  a  Leyden  jar  with  spark  gap.  The  author  draws  the  conclusion 
that  the  emanation  examined  by  these  observers  was  contaminated 
with  xenon.  H.  M.  D. 

Measurements  of  the  Active  Emanation  of  Sea- Water  from 
the  Atlantic  Ocean.  W.  Knoche  (Physihal.  Zeitsch.,  1909,  10, 
157 — 158). — During  the  course  of  a  voyage  across  the  Atlantic, 
twelve  measurements  of  the  amount  of  emanation  in  sea-water  were 
made.  Except  in  one  instance,  a  positive  result  was  obtained,  the 
average  activity  of  the  samples  being  equal  to  0-l  Mache  unit. 

H.  M.  D. 

Relative  Ionisation  Produced  by  Rontgen  Rays  in  Different 
Gases.  J.  Arnold  Crowther  {Proc.  Camb.  Phil.  Soc,  1909,  15, 
38 — 39). — A  comparison  has  been  made  of  the  ionisation  effects  pro- 
duced by  "  soft  "  and  "  hard  "  Rontgen  rays  in  passing  through  various 
gases  and  vapours.  The  beam  of  rays  was  passed  between  two 
parallel  plate  electrodes,  care  being  taken  to  prevent  any  portion  of 
the  beam  falling  on  either  electrode  so  as  to  eliminate  secondary 
radiation  effects. 

Compared  with  air  as  a  standard,  methyl  iodide,  methyl  acetate,  and 
carbon  dioxide  show  a  decrease  in  the  relative  ionisation  on  passing 
from  soft  to  hard  rays  ;  hydrogen  and  ethyl  bromide  show  an  increase, 
whilst  the  relative  ionisation  in  the  case  of  ethyl  chloride  and  carbon 
tetrachloride  remains  nearly  constant. 

For  the  very  soft  rays  used  in  the  author's  experiments,  the  ionisation 
in  hydrogen  is  only  1%  of  that  in  air  at  the  same  pressure. 

H.  M.  D. 

Secondary  Radiation  Excited  by  y-Rays.  R  E.  Hackett  (Sci. 
Trans.  Boy.  Dull.  Soc,  1909,  9,  201— 218).— y- Rays  from  radium 
bromide  were  allowed  to  fall  at  an  angle  of  45°  on  the  lower  surface 
of  plates  of  different  metals,  and  the  intensity  of  the  secondary  rays, 
emitted  from  the  upper  surface  of  the  plate  in  the  plane  of  incidence 
and  in  a  direction  at  right  angles  to  the  incident  y-rays,  was 
measured  by  means  of  an  ionisation  chamber.  The  secondary  radiation 
measured  in  this  way  is  nearly  constant  for  metals  the  atomic  weight 
of  which  lie  between  27  and  120;  it  is  greater  for  tungsten,  gold, 
platinum,  mercury,  lead,  and  bismuth,  and  still  greater  for  uranium. 
The  experimental  numbers  indicate  that  the  secondary  radiation  per 
atom  is  approximately  proportional  to  the  atomic  weight  when  this  is 
less  than  120,  but  increases  more  rapidly  than  the  atomic  weight  when 
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this  exceeds  120.  The  hardness  of  the  secondary  rays  diminishes  with 
increase  of  atomic  weight  for  soft  y-rays,  but  increases  for  hard  y-rays. 
For  metals  of  low  atomic  weight  the  penetrating  power  of  the  secondary 
rays  is  nearly  independent  of  the  hardness  of  the  primary  rays  ;  on  the 
other  hand,  for  metals  of  high  atomic  weight  the  hardness  of  the 
secondary  rays  changes  in  a  corresponding  manner  with  that  of  the 
primary  rays.  H.  M.  D. 

Slow  Cathode  Rays.  O.  von  Baeyer  (Physihai.  Zeitsch.,  1909, 
10,  168 — 170). — The  properties  of  the  slowly  moving  cathode  rays 
which  are  emitted  by  a  glowing  Wehnelt  cathode  have  been  examined. 
Experiments  were  made  to  determine  the  velocity  and  the  ionising 
power  of  the  rays.  When  the  rays  come  into  contact  with  metal 
surfaces,  they  give  rise  to  a  diffuse  secondary  radiation.       H.  M.  D. 

The  Influence  of  Cathodic  on  Canal  Rays.  Jean  Becquerel 
(Le  Radium,  1908,  5,  329— 330).— Partly  polemical  in  reply  to 
Bestelmeyer  (Abstr.,  1908,  ii,  799).  The  author  again  refers  to  his 
observation  that  the  canal  rays  are  affected  by  the  electrical  charges 
earned  to  the  walls  of  the  tube  by  the  cathode  rays,  and  are  thus 
displaced  to  a  certain  limited  extent  in  the  same  sense  as  the  latter. 

G.  T.  Bfc 

Existence  of  Positive  Electrons  in  Vacuum  Tubes. 
A.  Dcfour  (Compt.  rend.,  1909,  148,  622— 625).— Further  experi- 
ments are  described  which  confirm  the  author's  view  that  the 
beam  of  rays  examined  by  Becquerel  (compare  ibid.,  546)  is  a 
secondary  beam  which  has  its  origin  in  the  canal  rays.  The  experi- 
mental arrangement  adopted  by  the  author  agrees  so  closely  with  that 
used  by  Becquerel  that  there  can  be  no  doubt  that  the  rays  examined 
in  tho  two  series  of  experiments  are  identical.  11.  M.  IX 

A  New  Radioactive  Product  of  the  Uranium  Series.  Jacques 
DaNHE  {Compt.  rend.,  1909,  148,  337— 339).— In  the  course  of  pre- 
paring a  quantity  of  uranium  A",  a  new  substance  has  been  isolated 
intermediate  between  uranium  and  uianium-A' ;  it  is  the  immediate 
parent  of  tho  latter.  This  substance,  radiowanium,  is  less  active 
than  uranium  when  fresh,  but  gradually  increases  to  a  maximum 
activity  3*35  times  that  of  uranium  in  forty-four  days.  At  the  end 
of    this  time  somo  uianium-A'  can    be  separated   from   it,   when   its 

lis  again  lii  the  initial   low  value. 

Iii  order  to  separate  radi *anium  from  uranium  and  uranium  A", 

the  mixed  active   nitrate    from  22    kilos,    of   uranium    nitrate  were 
■  I  with  act  tone  to  uranium  nitrate  and  then  with  freshly 

l pitated   ferric   oxide   in  acetone  to  absorb    uranium-JT   nitrate. 

The  insoluble  re  idue  of  radiouranium  nitrate,  calcined  and  converted 
into  chloride,  weighed  "I  gram,  whereas  the  uranium-^  ohloride 
obtained  weighed  0*5  gram.  The  former  was  half  and  the  latter 
sixty-three  lii  -  lave  as  uranium.  II.  J.  0. 

Radioactivity  of  Rubidium.  NoRMAa  Oampbill  (Proe.  Comb. 
Phil,  Soe.,   1909,   15,   11 — 13). — With  the  objecl   ol  comparing  the 
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radioactivities  of  potassium  and  rubidium,  the  author  has  made 
measurements  of  the  ionisation  produced  by  layers  of  finely  powdered 
rubidium  sulphate  of  different  thicknesses.  The  rubidium  sulphate 
was  specially  prepared  by  Kahlbaum. 

Denoting  by  a  the  ionising  power  of  the  total  radiation  from  one 
gram  of  the  substance  when  the  whole  of  the  radiation  is  absorbed  in 
air,  the  author  calculates  fur  the  two  metals  :  potassium,  a  =  2003  + 
0037G  ;  rubidium,  a  =  1447  ±  0365.  On  the  other  hand,  the  values  of 
\jp  (where  A.  is  the  coefficient  of  absorption  of  the  material  for  the 
rays  it  emits  and  p  is  the  density  of  the  material)  for  the  metals  are  : 
potassium,  \/p  =  8-23±  O'l ;  rubidium,  \jp  =  53'2  ±  2*1. 

From  this  it  follows  that,  although  for  infinitely  thick  layers  the 
activity  for  potassium  is  slightly  greater  than  for  rubidium,  the 
intrinsic  activity  of  the  latter  is  at  least  seven  times  as  great  as  that 
of  the  former.  H.  M.  D. 

Electrical  Condition  of  Gases  in  the  Nascent  State.  J.  A. 
Cunningham  and  Satish  Chandra  Mukerji  (Jahrb.  Radiouktiv. 
Elektronik,  1907,  4,  370 — 375). — The  electrical  condition  of  the 
oxygen  evolved  by  heating  various  oxygen  compounds  has  been  inves- 
tigated. The  oxygen,  generated  by  heating  the  substances  in  a  hard 
glass  tube,  was  made  to  pass  through  a  cylinder  along  the  axis  of 
which  an  insulated  rod  was  supported,  this  being  connected  with  one 
of  the  pair^  of  a  quadrant  electrometer.  The  rod  and  the  inside  of 
the  cylinder  were  silver  plated,  and  the  cyliuder  was  connected  with 
one  or  other  of  the  poles  of  a  battery  of  280  volts.  From  the  move- 
ments of  the  electrometer  needle,  the  approximate  number  of  ions  per 
c.c.  of  gas  has  been  calculated.  The  conductivity  of  the  oxygen 
depends  on  the  substance  from  which  it  is  evolved,  and  diminishes  in 
the  series :  potassium  chlorate,  potassium  perchlorate,  potassium 
permanganate,  sodium  peroxide,  mercuric  oxide.  In  the  case  of 
potassium  chlorate  and  sodium  peroxide  the  conductivity  of  the  oxygen 
was  found  to  vary  according  as  the  cylinder  was  positively  or  negatively 
charged.  H.  M.  D. 

Conduction  of  Electricity.  Johann  Koenigsberger  (Zeitsch. 
Elektrochem.,  1909,  15,  97 — 105). — Metallic  conductivity  is  dis- 
tinguished from  electrolytic  conductivity  by  (1)  absence  of  products  of 
electrolysis  ;  many  metallic  oxides  and  sulphides  conduct  electricity 
without  decomposition.  (2)  Absence  of  polarisation.  Pure  adularia, 
KAlSi3Os,  at  temperatures  below  1070°  exhibits  an  apparent 
polarisation  of  a  few  millivolts,  but  this  is  shown  to  be  of  thermo- 
electric origin,  due  to  differences  of  temperature  at  the  junctions 
produced  by  the  Peltier  effect.  A  true  electrolyte,  such  as  solid 
barium  sulphate,  gives  a  polarisation  of  more  than  1  volt.  (3)  From 
Nernst's  law  of  partition  it  appears  probable  that  a  substance  which 
dissolves  (without  decomposition)  in  water  to  a  solution  containing 
ions  will  be  an  electrolytic  conductor  in  the  solid  state.  (4)  The  resist- 
ance of  a  pure  solid  conductor  has  a  minimum  value  at  some  tempera- 
ture, whereas  the  resistance  of  a  solid  electrolyte  always  diminishes 
as  the  temperature  rises.     (5)  Electrolytic  conductors  exhibit  selective 
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absorption  and  emission  in  the  ultra-violet  and  infra-red,  whereas  with 
metallic  conductors  the  absorption  and  emission  are  continuous. 

The  resistance,  to,  of  a  metallic  conductor  at  t°  is  given  by   the 

expression:    toJ  1  +  at  ±  Bt2)e~i ,    where    von    is    the    re- 

r  oV  H   '      (*  +  273)(273)  (    ° 

istance  at  0°,  a  .and  f$  the  temperature-coefficients   of  pure   metals, 

0-003  and  0-000002   respectively,  and  q  is  one-half  of    the  heat  of 

dissociation  of  a  negative  electron.     In  addition  to  the  oxides  and 

sulphides  of  many  metals,  cuprous  iodide  and  a  number  of  silicates  at 

temperatures  below  1000°  exhibit  metallic  conductivity.  '  The  effect  of 

impurities    in    diminishing    the   conductivity    is   much   smaller   for 

substances  with  a    large    value    of    q    than    for   those    with    a    small 

value. 

The  heat  evolved  by  the  combination  of  a  negative  electron  with 

a  gram-atom  of   an    element   is   evaluated    approximately.     For  the 

alkali  metals  it  is  under  50,  for  the  alkaline  earth  metals  under  100, 

for  hydrogen  greater  than  500,  for  graphite  700,  silicon  600,  titanium 

300,  zirconium  100, boron  100, aluminium  less  than40,and  for  mostof  the 

remaining  metals  under  20  ;    the  electronegative  elements,  nitrogen, 

chlorine,  etc.,  have  very  large  values,  probably  larger  than  10,000.    The 

values  for  some  sulphides  and  oxides  are  also  given.  T.  E. 

Electro-capillary  Action  and  Discharge  in  Rarefied  Gases. 
G.  Reboul  {Compt.  rend,  1909,  148,  617 — 618). — Experiments  are 
described  which  show  that  the  formation  of  drops  of  mercury  in  an 
exhausted  tube  facilitates  electrical  discharge.  The  apparatus  used 
consisted  of  a  tube  provided  with  two  electrodes,  the  upper  one  being 
au  ordinary  disk  electrode,  the  lower  one  a  nickel  tube  perforated  at 
its  upper  extremity  by  a  small  hole  at  which  drops  of  mercury  could 
he  formed.  The  two  electrodes  were  connected  by  a  battery  of 
accumulators. 

When  tin-  potential  difference  is  approximately  equal  to  that  re- 
quired for  discharge,  it  is  found  that  the  formation  of  the  drops  of 
mercury  facilitates  the  discharge  whether  the  mercury  is  positively  or 
negatively  charged.  If  the  mercury  is  negatively  charged,  the  forma- 
tion of  the  meicury  drops  permits  disruptive  discharge  to  take  place 
"Inn  'I.-  potential  difference  is  I<>  or  20  volts  lower  than  that  rc- 
quired  for  tin-  discharge  under  ordinary  conditions.  It  is  supposed 
tlmt  t  In-  i Imp  formation  i  accompanied  by  the  liberation  of  ions,  and 
(In-  greater  efl'i  i  -.  ed  when  the  mercury  is  negatively  charged  is 

altiibuted  to  the  greater  mobility  of  the  negative  ions.  The  variation 
in  the  1 1 1  ei  ficial  ana  of  the  drops  may  also  diminish  the  difference  of 
be  air-mercury  surface,  and  this  action  appears  to  be 
the  dominant  one  at  low  pressures.  If,  when  the  pressure  is  sufficient  Ij 
low,  the  pi  cent  stage  hi-  k  In  <  I,  t  ho  formation  of  drops 

at  tin-  cathode  inhibits  tho  phosphore  oenoe  effect.  11.  M.  1). 

Curriers  of  the  Positive  Charges  of  Electricity  Emitted  by 

Hot  Wires.     Bin  Joseph  J.  Thombow  wnb.  Phil.  Soo.,  1909, 16, 

'iii     The  valu  ba    been  determined  for  the  positively  oharged 

milted  by  a  heated    trip  of  platinum  wire  which   had   been 
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kept  for  several  days  in  a  high  vacuum  and  heated  repeatedly 
to  incandescence.  The  number  obtained  shows  that  the  mass  of 
the  particles  was  about  twenty-seven  times  the  mass  of  a  hydrogen 
atom.  The  gas  given  off  by  the  hot  wire  after  prolonged  heating  gave 
a  bright  carbon  monoxide  spectrum,  whilst  that  of  nitrogen  could  not 
be  detected.  From  this  observation  the  author  draws  the  conclusion 
that  the  carriers  of  the  positive  electricity  are  carbon  monoxide 
molecules. 

After  heatiDg  the  platinum  to  a  red  heat  in  an  atmosphere  of 
hydrogen,  the  value  of  e/m  showed  that  the  average  mass  of  the 
carriers  was  only  eight  or  nine  times  that  of  the  hydrogen  atom. 
This  is  in  agreement  with  the  view  that  the  carriers  of  the  positive 
electricity  given  out  by  hot  metals  are,  for  the  most  part,  the 
molecules  of  gas  absorbed  by  the  metal.  H.  M.  D. 

Tables  of  Molecular  Conductivities.  Philip  Blackman 
(J.  Physical  Chem.,  1909,  13,  144— 153;. —  Tables  are  given  of  the  mole- 
cular conductivities  of  a  large  number  of  salts  at  18°  and  25°,  calculated 
by  the  method  already  described  (Abstr.,  1906,  ii,  647).  G.  S. 

Piezochemical  Studies.  Ernst  Cohen  and  L.  R.  Sinnige 
(Zeilsch.  Elektrochem.,  1909,  15,  76— 77).— The  increase  of  E.M.F.  of 
a  galvanic  cell  with  the  pressure  (at  constant  temperature)  {dEjdi^T 
has  been  shown  by  Willard  Gibbs  to  be  equal  to  -(dVjde)r,  where 
dV  is  the  change  of  volume  of  the  cell  due  to  the  passage  of  a  quantity 
of  electricity,  de. 

For  the  cell  Cd  |  CdS04  solution  [  12-5%Cd  amalgam  the  quantity 
dV/de  is  a  constant;  the  authors  find 'that  dE\d-K  is  constant,  and 
equal  to  00000196  volt  per  atmosphere  between  0  and  1000 
atmospheres. 

The  authors  show  further  that  it  is  possible  to  determine  the  effect 
of  pressure  on  the  solubility  of  a  salt  by  measuring  the  effect 
of  pressure  on  the  E.M.F.  of  cells  containing  electrodes  reversible  with 
respect  to  the  anion  and  cation  of  the  salt  and  a  saturated  solution 
of  the  salt,  in  one  case  with  the  solid  salt,  in  the  other  case  without 
it.     The  experimental  results  are  reserved  for  a  later  communication. 

T.  E. 

Calculation  of  Electromotive  Forces  from  Thermal  Data. 
Walther  Nernst  (Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1909,  247 — 267). 
— In  a  previous  paper  (Abstr.,  1907,  ii,  153),  the  author  has  deduced 
the  following  expressions  for  condensed  systems:  Q  =  Q0  +  j3T2  + 
yT3  +  ...  (1)  and  A  =Q0-/3T2- y/2.T3  (2),  where  Q  represents  the 
heat  of  reaction  and  A  the  available  energy,  ji  and  y  are  constant  for 
any  one  system,  and  can  be  calculated  by  means  of  the  equation 
dQjdT=  Cl-G2  =  2/3T+  3yT2  +  .  .  .,  where  C1  -  C,  represents  the.differ- 
ence  of  the  heat  capacity  before  and  after  the  transformation  of  one 
gram-equivalent.  At  temperatures  not  too  far  from  the  absolute  zero, 
A  is  approximately  equal  to  Q,  and  therefore  the  E.M.F.  of  a  galvanic 
combination  may  be  calculated  from  purely  thermal  data  as  follows. 
The    thermal  data  obtained  at  the  ordinary  temperature  are  extra- 
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polated  to  as  low  a  temperature  as  possible,  then  the  E.M.F.,  E,  is 
calculated  from  the  value  of  Q  by  means  of  the  equation  Q=  A  =  FE, 
where  E  =Q,23,0i6,  when  the  E.M.F.  is  expressed  in  volts.  Then,  by 
meaDs  of  equation  (2)  above,  the  value  of  the  E.M.F.  is  calculated  for 
any  required  temperature  and  compared  with  the  experimental  value. 
The  theory  is  tested  by  application  to  a  number  of  reactions,  includ- 
ing some  in  which  gases  are  concerned,  and  it  is  shown  that,  in  general, 
there  is  good  agreement  between  the  observed  and  calculated  values  of 
E.  The  equations  do  not  apply  in  the  first  instances  to  gas  elements, 
but  it  is  shown  that  the  E.M.F.  of  the  latter  may  be  calculated  from 
thermal  and  vapour-pressure  data.  G.  S. 

Asymmetry  due  to  the  Passage  of  a  Continuous  Current 
through  a  Chain  of  Aqueous  Solutions  of  Electrolytes  with  a 
Common  Ion.  M.  Chanoz  (Compt.  rend.,  1909,  148,  618—621). — 
The  author  has  examined  the  potential  differences  which  are  set  up  at 
the  liquid  interfaces  when  a  continuous  current  is  passed  through  a 
series  of  solutions  airanged  according  to  the  scheme  MR  |  M'R'  |  MR. 
The  potential  differences,  which  are  opposite  in  sign,  are  due  to  the 
changes  in  concentration  which  are  brought  about  by  the  electrolytic 
conduction.  When  the  two  different  solutions  contain  a  common 
anion,  the  middle  electrolyte  increases  in  concentration  at  the  surface 
at  which  the  current  enters,  and  at  the  opposite  surface  if  the  solutions 
contain  a  common  cation.  H.  M.  D. 

Heat  of  Ionisation  and  the  Ionisation  Constant  of  Water. 
Adolf  Heydweiller  (Ann.  Physik,  1909,  [iv],  28,  503— 512).— The 
new  data  for  the  mobilities  of  the  hydrogen  and  hydroxyl  ions  and 
for  the  influence  of  temperature  on  the  mobility  of  these  ions  as  well 
as  on  the  heat  of  neutralisation  and  on  the  electrical  conductivity  of 
solutions  of  acids,  bases,  and  salts  havo  been  utilised  for  a  recalcula- 
I  inn  of  the  heat  of  ionisation  of  water  and  of  the  ionisation  constant. 

The  heat-  of  ionisation  (s)  and  its  variation  with  the  temperature  (t) 
is  given  by  tho  equation  8=  11617  -  48'5<.  This  agrees  very  well  with 
the  equation  recently  obtained  by  Noyes.  The  quantity  of  ionised 
(rater  in  1  c.c.  of  the  liquid  at  different  temperatures  is  given  by 
loga  =  :50-2339-30t7-.i/7'-  121251og7'.  For  the  ionisation  constant 
A'„,  (a')2/l  -  a',  in  which  u  =  1000a,  the  following  values  have  been 
caloulal  ed 

Temperature    0°  10  18"       25°       60°      100"      1S0°     200° 

0-110       0-281       0-59       1-0-1       5'66       58'2       234       525 

These  are  about  25';,',  larger  than  tho  values  obtained  by  Noyes. 

H.  M.  D. 

Reducing  Action  of  Electrolytic  Hydrogen  on  Arsenious 
and  Arsenic  Acids  when  Liberated  from  the  Surface  of 
Different    Kluments.     William   Thomson   (I'm,-.   Roy,   Soo.   Edin., 

39,84      96). — The  apparatus   used    has  already   boon    described 

(Ab  ir.,    L904,   ii,  777).    Thirteen  different  elements  were   used  as 
irder  of  their  effioienoj  in  removing  arsenious  acid 
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from  solution  as  arsenic  trihydride  is  as  follows  :  lead,  zinc,  cadmium, 
tin,  silver,  graphite,  iron,  platinum,  aluminium,  gold,  cobalt,  nickel,  and 
palladium.  The  order  for  the  removal  of  arsenic  acid  is  not  quite  the 
same.  These  results  disprove  the  suggestion  of  Chapman  and  Law 
(Abstr.,  1906,  ii,  196)  that  the  efficiency  of  hydrogen  with  respect  to 
arsenious  and  arsenic  oxides  depends  largely  on  the  supertension 
of  the  cathode.  For  example,  silver,  with  a  very  low  supertension, 
liberates  arsenic  as  the  trihydride  from  arsenious  acid  with  about  the 
same  velocity  as  lead  or  zinc,  which  have  very  high  supertensions. 
Further,  palladium,  which  has  a  comparatively  high  supertension,  is 
at  the  bottom  of  the  series  as  regards  efficiency  in  decomposing 
either  arsenious  or  arsenic  acids. 

The  rate  at  which  arsenic  is  removed  from  solution  in  the  presence 
of  the  different  metals  has  also  been  determined,  and  the  results  are 
given  in  tables  and  curves.  In  the  case  of  lead,  zinc,  cadmium,  tin, 
and  silver,  the  reduction  proceeds  as  a  unimolecular  reaction  when 
arsenious  acid  is  employed.  G.  S. 

Migration  Constants  of  Dilute  Solutions  of  Hydrochloric 
Acid.  C.  Chittock  (Proc.  Camb.  Phil.  Soc,  1909,  15,  55—63).— 
The  experiments  were  undertaken  with  the  object  of  throwing  light 
on  the  cause  of  the  abnormally  low  electrical  conductivity  of  very 
dilute  aqueous  solutions  of  strong  acids  and  bases.  The  apparatus 
used  was  so  arranged  that  a  comparatively  small  volume  of  the 
solution  in  the  neighbourhood  of  each  electrode  could  be  separated 
from  the  rest.  This  volume  of  solution  was  large  enough  to  contain 
the  whole  region  in  which  any  change  of  concentration  had  taken 
place,  and,  after  stirring  to  obtain  homogeneity,  the  concentration  of 
the  electrode  solutions  was  ascertained  by  measuring  the  electrical 
conductivity  by  means  of  two  subsidiary  electrodes.  In  all  the 
experiments  the  electrolysing  current  was  kept  small  enough  to 
prevent  any  evolution  of  chlorine  at  tho  anode. 

The  transport  ratio  of  the  chlorine  ion  was  found  to  increase  from 
0'171  at  a  concentration  of  0'001405  equivalent  per  litre  to  0275  at 
a  concentration  of  0"0001006.  The  change  in  the  migration  constant 
is  much  greater  than  that  which  was  observed  by  Whethaoi  and 
Paine  in  the  case  of  dilute  solutions  of  sulphuric  acid. 

The  author  concludes  that  the  change  is  too  great  to  be  explained 
by  a  decrease  in  the  mobility  of  the  hydrogen  ion.  On  the  other 
hand,  if  the  water  used  as  solvent  contained  a  trace  of  ammonia,  the 
observed  results  may  probably  be  explaiued,  for  the  effect  of  the 
presence  of  ammonia  would  be  to  replace  the  hydrogen  ion  by  the 
much  less  mobile  ammonium  ion,  the  extent  of  the  replacement 
increasing  with  the  dilution.  H.  M.  D. 

Electrolysis  of  Alkali  Chlorides.  Electrical  Conductivities, 
Densities,  and  Specific  Heats  of  Solutions  of  Potassium 
Chloride  and  of  Potassium  Hydroxide.  Adrien  Jaquerod  (J. 
Ckim.  Phys.,  1909,  7,  129 — 151). — The  electrical  conductivities  and 
densities  of  solutions  of  potassium  chloride  containing  70'4,  140'8, 
211 '2,  and  281 -6  grams  of  the  salt  per  litre,  of  solutions  containing 

vol.  x.cvi.  ii.  20 
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about  50,  100,  150,  and  200  grams  of  potassium  hydroxide  per  litre 
and  of  solutions  containing  mixtures  of  these  salts  in  varying  pro- 
portions, have  been  measured  at  intervals  of  temperatures  from  20°  to 
80°.  Specific  heat  measurements  with  the  same  solutions  were  made 
at  room  temperature. 

The  conductivity  measurements  were  made  by  Kohlrausch's  method, 
and  the  results  are  given  in  tabular  form.  The  results  of  the 
measurements  of  the  density  of  solutions  containing  known  amounts  of 
potassium  chloride  and  of  potassium  hydroxide  are  represented  at 
temperatures  from  20°  to  80°  by  means  of  the  formula 

,  _  0-9957  ■fO-000616i>KCl  -  Q-Q000001 37*^01+  0'000855?Kon  -  O-OOOOOOSS^KOH 

l  +  0-00045(i-30) 

where  P  represents  the  weight  of  solute  in  grams  per  litre  at  room 
temperature. 

The  measurements  of  specific  heat  were  made  in  a  silver  calorimeter 
by  dropping  a  ball  of  silver  warmed  to  100°  into  the  solution  in 
question.  The  results  for  potassium  chloride  are  represented  by  the 
formula  C=  1  -  0001264^  +  0-OOOOOllljo2,  and  those  for  the  hydroxide 
by  the  analogous  formula  C  =  1  -  0-00142p  +  0  000002  ljo2,  where  p 
represents  the  concentration  of  the  solution  in  grams  per  litre. 

G.  S. 

Influence  of  Foreign  Substances  on  the  Thermo-electric 
Properties  and  the  Resistivity  of  Aluminium.  H.  Pecheux 
(Compt.  rend.,  1909,  148,  627—628). — The  thermo-electric  properties 
and  the  resistivity  of  three  samples  of  commercial  aluminium  contain- 
ing small  quantities  of  iron,  silicon,  and  carbon  have  been  examined. 
The  thermo-electric  force  of  the  aluminium  copper  couplo  is  diminished 
by  the  presence  of  small  quantities  of  iron  and  silicon  in  the  aluminium. 
The  variation  of  the  E.M.F.  with  the  temperature  corresponds 
approximately  with  a  parabolic  curve. 

The  resistance  measurements  indicate  that  the  resistivity  of 
aluminium  is  increased  by  the  presence  of  small  quantities  of  iron  and 
aluminium,  and  that  the  temperature-coefficient  of  the  resistivity 
increases  as  I  lie  ]n  < >j ■■  >i-l  inn  of  impurit  ins  increases.  H.   M.  D. 

Magnetic  Properties  of  Several  Easily  Liquefied  Gases. 
P.  Pascal  (Compt.  rend.,  1909,  148,  413— 415).— The  magnetic 
susceptibilities  of  a  number  of  liquefied  gases  wore  determined  by 
observing  the  difference  in  lovel  when  one  arm  of  the  quartz  U  tube 
ining  the  liquid  was  placed  in  a  powerful  magnetic  field.  The 
value  obtained  were:  st  >„  -J  '.»7.  lo  ^  .  nhb,  -11-15. 10"7 ; 
i'.N  .  1-32.10  '  ;  N„<».„  3-03.10  ■  ;  \  w,,  275.10  ";  (Ml, -Ml,, 
10"'     0H.CI,  ■  6-67.10  7;  01,,      5-90.10  7. 

Il   wjis   assumed    thai     molecular  susceptibility,  like    rotatory  power, 
me    in    liquid    and    gaseous    states,  and     I  he  magnet  Jo  siiscepl  i 

bilitii  ol  the  gases  al  0°and  760  mm,  were  calculated.  They  are  all 
of  tie  order  U 

ii''  molecular  susceptibility  (susceptibility    x    molecular    weight) 

of    the     variou  ,        i      roughly  ■     linear    function    of    the     nimiliorof 
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atoms  in  the  molecule  ;  thus  magnetic  susceptibility  appears  to  follow 
a  law  similar  to  that  of  Dulong  and  Petit  for  specific  heats. 

R.  J.  C. 


Fig.  1. 


CJT1 


Fib.  2. 


Determination  of  Melting  Points.  Sidney  W.  Bunker 
(Pharm.  J.,  1 900,  [iv],  28,  324). — In  order  more  readily  to  determine 
the  melting  point  of  substances  which  are  not  easily  introduced  into  a 
narrow  tube — for  instance,  benzoic  acid  and,  more  especially,  waxes — 
the  following  apparatus  has  been  devised.  Fig.  1  represents  in  section 
the  receptacle  for  the  substance  the 
m.  p.  of  which  is  to  be  determined. 
a  is  a  brass  ring,  upon  which  rests  a 
rubber  washer,  b,  and  then  comes  a 
|"  circular,  microscopic  cover-glass,  c, 
which  is  separated  from  a  second 
cover-glass,  e,  by  a  platinum  disk,  d. 
In  the  centre  of  this  platinum  disk 
a  hole  is  cut,  in  which  is  placed 
the  substance  to  be  examined,  and 
above  the  second  cover-glass,  e,  a 
rubber  washer,  f,  is  placed.  These 
all  rest  on  the  flange  of  a  ;  the  brass 
top,  g,  is  then  screwed  down  tightly 
to  prevent  the  entrance  of  water  or 
oil,  or  whatever  the  heating-bath 
consists  of.  Fig.  2  indicates  the 
manner  in  which  this  arrangement 
is  attached  to  the  thermometer  by 
means  of  rubber  rings,  r,  round  the 
side  screws,  h,  the  whole  being  sup- 
ported in  a  beaker  containing  the 
liquid  constituting  the  bath. 

Below  190°  rubber  bands  may  be 
used  to  attach  the  apparatus  to  the 
thermometer:  and  above  100°  thin 
leather  or  kid  washers  must  be  substi- 
tuted for  the  rubber  washers  b  and./. 

The  advantages  claimed  for  this  method  of  determining  m.  p.'s  are 
that  in  many  cases  (especially  with  waxes)  it  is  more  rapidly  carried 
out  ;  the  thickness  of  the  layer  experimented  on  is  always  equal  to 
the  thickness  of  the  platinum  disk,  d ;  the  cover-glasses  are  almost 
uniform  in  thickness  ;  and  it  is  easier  to  observe  a  flat  surface  than 
the  rounded  sides  of  a  capillary  tube.  J.  V.  E. 

Dependence  of  the  Melting  Point  of  a  Solid  Substance 
on  its  Surface  Energy.  P.  Pawloff  (Zeitsch.  physikal.  Chem., 
1909,  65,  545 — 548). — In  continuation  of  previous  work  (this  vol.,  ii, 
19),  a  formula  connecting  the  melting  point  of  a  particle  and  its  radius 
is  deduced,  and  the  three  cases  in  which,  at  the  melting  point  of  the 
particle,  the  vapour  pressure  over  the  plane  surface  of  the  liquid 
is  respectively  greater  than,  less  than,  or  equal  to,  the  vapour  pressure 

20—2 
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over  the  plane  surface  of  the  solid   are    discussed   and    represented 
graphically.     Only  the  first  case  has  been  experimentally  realised. 

♦  G.  S. 


An  Electrically- controlled  Gas  Regulator.     E.  Emmet  Reid 
(Amer.  Chem.  J.,  1909,  41,  148 — 152). — The  new  regulator  consists 

of  a  U-tube,  TT,  provided  with  a  side- 
tube,  V,  and  having  one  limb  enlarged  at 
the  top  to  receive  an  india-rubber  stopper, 
SS,  through  which  passes  the  tube  NO, 
with  an  external  diameter  1  mm.  less  than 
the  internal  diameter  of  the  U-tube.  The 
latter  is  filled  with  mercury  (HUH)  to  a 
level  about  1  mm.  below  the  end  of  the 
tube  NO.  W  is  an  iron  weight  15 — 20  mm. 
long  and  1  mm.  less  in  diameter  than  the 
U-tube ;  it  is  suspended  from  a  lever 
attached  to  the  armature  of  an  electro- 
magnet. The  armature  is  ordinarily  held 
up  by  a  spring,  but  when  attracted  by  the 
magnet  the  weight  falls  1 — 2  mm.  The 
passage  of  the  gas  is  shown  by  the  arrows. 
If  the  coils  of  the  electro-magnet  are  in 
series  with  any  form  of  electrical  regulator 
in  which  contact  is  made  when  a  certain 
temperature  is  exceeded,  then,  in  the  latter 
event,  W  falls,  drives  the  mercury  up  to 
close  the  end  of  NO,  and  so  prevents  the 
passage  of  all  gas  except  that  which  can 
pass  through  a  pin-hole,  P.  The  latter 
acts  as  a  by-pass.  The  high  surface- 
tension  of  mercury  prevents  the  latter  rising 
between  the  weight,  W,  and  the  walls  of 
Another  form  of  regulator  based  on  the  same  principle 
in    which  the  entire  apparatus   is  made  of  meial.   thus 

E.  H. 


the   U-tube. 

is   described, 

avoiding  all  danger  of  fire 


Thermodynamic  Equilibrium  and  Stability.  Joseph  E. 
Tbxvob  (./.  Physical  Chem.,  1909,  13,  154  —  156). — A  mathematical 
discussion  of  the  conditions  that  must  be  satisfied  to  ensure  that  a 
given  r  phase  state  of  an  n-component  substance  shall  be  a  stable 
thermodynamic  state.  G.  S. 

Heat  of  Formation  of  Aniline  and  Some  of  its  Derivatives. 

Ii:n.ii:ir     BWAKW    (Hull.     An„l.     ro//.      Helg.,     1909,     48— B9).      The 

differena  between  the  values  obtained  by  Petit  (Abstr.,  1888,  1239) 
foi      i     of  combustion  of  o-,  ?«-,  and  p-toluidine  [964*7  oal., 

and   968'8  Oal,   (solid)    respecl,ively|    and    that   obtained    by 

thi  ame  author  b>i  aniline  (.sl.s-5  oal.)  an!  about  10  oal.  less  than  the 
mean  difference  '157  nil.)  between  the  beats  of  combustion  of  two 
iiniindi.it.      QOmologues.      !'"or     the    heat    of    combustion    of    aniline, 
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Stohmann  (Abstr.,  1897,  ii,  359)  found  the  value  810-2  cal.,  Thomsen 
829-9  cal.,  whilst  Lemoult  (Abstr.,  1907,  ii,  10)  obtained  815-3  cal. 
Moreover,  Stohmann  has  formulated  the  rule  that  the  heats  of  com- 
bustion of  isomeric  compounds  are  the  greater  the  greater  the 
reactivity  of  the  isomeride,  and  according  to  the  results  of  Bredig 
(Abstr.,  1894,  ii,  229)  and  of  Farmer  and  Warth  (Proc,  1904,  20, 
244),  the  affinity  constants  of  o-,  in-,  and  £>-toluidine  increase  in  the 
order  named,  whence  their  heats  of  combustion  should,  contrary  to 
Petit's  results,  lie  in  the  same  order.  In  order  to  fix  the  heat  of  com- 
bustion of  aniline  and  determine  whether  the  toluidines  form  an 
exception  to  Stohmann's  rule,  the  author  has  determined  the  heats  of 
combustion  of  these  compounds  and  some  of  their  derivatives,  and  has 
obtained  the  following  results:  Aniline,  81 6"76  cal.  (-9-46  cal.); 
o-toluidine,  969-93  cal.  (07  cal.) ;  m-toluidine,  965-72  cal.  (4-9  cal.) ; 
jo-toluidine  (solid),  969-31  cal.  (  +  1-3  cal.);  (liquid)  973-5  cal. 
(  -  2'9  cal.) ;  aceto-o-toluidide,  117461  cal.  (53"6  cal.)  jaceto-m-toluidide, 
1174-72  cal.  (535  cal.) ;  aceto-jo-toluidide,  1174-31  cal.  (53-9  cal.).  The 
first  figure  refers  to  the  heat  of  combustion  at  constant  pressure  ;  the 
second,  in  brackets,  to  the  heat  of  formation.  Thus  the  author's 
value  for  the  heat  of  combustion  of  aniline  accords  well  with  the  mean 
(816'9)  of  Petit  and  Lemoult's  results  adopted  by  the  latter  as  correct. 
The  value  obtained  for  m-toluidine  makes  this  substance  an  exception 
to  Stohmann's  rule  unless  the  value  is  invalidated  by  the  substance 
used  being  impure,  but  those  for  the  other  two  isomerides  differ  from 
Petit's  results  and  accord  with  the  affinity  constants.  It  is  pointed 
out  that  the  suppression  of  the  basic  function  of  the  toluidines  by 
acetylation  has  removed  the  difference  between  their  heats  of 
combustion.  E.  H. 

Heat  of  Formation  of  Some  Organic  Fluorine  Compounds. 
III.  Feed6ric  Swaets  (Bull.  Acad.  Boy.  Belg.,  1909,  26—42. 
Compare  Abstr.,  1907,  ii,  9;  1908,  ii,  354). — By  combustion  in  a 
calorimetric  bomb,  the  author  has  determined  the  heats  of  formation 
of  the  following  compounds.  The  first  value  following  the  name  of 
the  compound  is  the  heat  of  combustion  at  constant  pressure,  and  the 
second,  in  brackets,  its  heat  of  formation.  /3/3-Difluoroethylaimne, 
326-01  cal.  (66-69  cal.);  tetrafluorodiethylamine,  566-04  cal.  (116  cal.); 
tri-io-fluoro-m-toluidine,  830'7  cal.  (83-5  cal.) ;  tri-u-fluoroaceto-jra- 
toluidide,  CF3-C6H4-NHAc,  104281  cal.  (128-99  cal.)  ;  fluoro- 
acetamide,  249-55  cal.  (92-8  cal.)  ;  difluoroacetamide,  208-39  cal. 
(115-11  cal.) ;  difluoroacetanilide,  944-82  cal.  (82'7  cal.).  The  values 
given  are  the  mean  of  from  three  to  seven  experiments  with  each 
substance.  Difluoroacetanilide,  CHF2-CONHPh,  prepared  by  heating 
equal  molecular  quantities  of  difluoroacetic  acid  and  aniline  in 
sealed  tubes  at  170°  for  forty-eight  hours,  crystallises  in  spangles, 
m.  p.  52-4°,  b.  p.  259-8°. 

Difluoroacetamide,  prismatic  crystals,  m.  p.  51-8°,  b.p.  108-63°/35  mm., 
is  prepared  by  acting  on  ethyl  difluoroacetate  with  concentrated 
ammonia  at   -  10°. 

Comparison  of  the  heats  of  formation  thus  determined  with  the 
values  for   the  compounds   in    which    fluorine  has  been  replaced  by 
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hydrogen  shows  that  the  decrease  corresponding  with  the  replacement 
of  a  fluorine  by  a  hydrogen  atom  varies  from  a  minimum  of  173  to  a 
maximum  of  262  cal.  It  is  found  also  that  the  differences  between 
the  heats  of  formation  of  the  fiuoroamines  and  the  amines,  and  between 
those  of  the  fluoroamides  and  the  amides  themselves,  are  of  the  same 
order  as  those  between  the  alcohols  and  acids  and  their  fluoro-derivatives. 

E.  H. 

Compressibility  of  Gases  between  0  and  3  Atmospheres 
at  all  Temperatures.  Anatole  Leduc  (Compt.  rend.,  1909,  148, 
407 — 410). — The  author  shows  that  the  equation  he  put  forward 
(Abstr.,  1897,  ii,  133)  to  express  the  deviation  of  a  gas  from  Boyle's 
law  in  terms  of  the  pressure  is  not  contradicted  by  Rayleigh's 
researches,  since,  according  to  the  equation,  if  the  pressure  is  very  small 
the  deviation  will  be  infinitesimal  and  the  gas  will  appear  to  obey 
Boyle's  law  as  perfectly  as  Rayleigh  found. 

The  deviation  from  Boyle's  law  (1  -pvjp0v0)  is  equal  to  (mp  +  np-), 
where  m  and  n  are  constants  for  each  gas.  In  gases  which  obey  the 
law  of  corresponding  states,  in  and  n  should  be  functions  of  the  critical 
constants.  Ether,  hydrogen  phosphide,  and  hydrogen  sulphide  are  less 
compressible,  and  ammonia  is  more  compressible  than  the  theory 
demands.  R.  J.  C. 

A  Means  of  Holding  the  "Weighed  Tube  Used  in  the  Deter- 
mination of  Vapour  Density  by  the  Displacement  Method. 
Robert  Bbandenbubg  (Cham.  Zeit.,  1909,  33,  192).— The  small  tube 
containing  the  weighed  sample  of  substance  to  be  examined  is  placed  in 
a  suitable  iron  or  nickel  jacket,  and  by  means  of  a  small  electro-magnet 
or  permanent  magnet  it  is  retained  in  the  upper  part  of  the  inner  vapour 
tube  until  the  operator  has  closed  the  apparatus.  By  this  means  no 
loss  is  occasioned  by  the  weighed  simple  falling  quicker  than  the 
vapour  tube  can  be  closed,  and  on  removing  the  magnet  the  small 
tube  falls  to  the  bottom.  J.  V.  E. 

Simple  Method  for  Determining  Vapour  Densities.  Philip 
Ki.ackma.n  {Cham.  Afaos,  1909,  99,  87 — 88). — A  more  accurate  formula 
i  given  for  the  calculation  of  vapour  densities  determined  by  the 
author's  method  (compare  Abstr.,  1908,  ii,  157,  564  ;  this  vol.,  ii,  21). 

G.  S. 

Simple  Method  for  Determining  Vapour  Densities.  III.  1'im.ir 
Blaokmab  (Zaitaoh.  phyrikol,  Cham.,  1909,  65,  549—552.  Compare 
preceding  abstract).  A  disoue  ion  <■!  some  details  of  the  apparatus, 
and  tin-  precautions  to  bo  observed,  particularly  with  reference  to  the 
manometer,  in  determining  vapour  densities  by  the  author's  method. 

<:.  S. 

Simple  Method  for  Determining  Vapour  Densities.  VI. 
1 .ip  Blaokmak  l.f.  Physical  Cham.,  1909,  13,  138 — II.;.     Oompars 

Sding    abal  lh.-    density  and  hence  (lie    degree    of    dissocia- 
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tion  of  phosphorus  pentachloride,  chloral  hydrate,  and  aldehyde 
ammonia  have  been  determined  by  the  author's  method.  The  follow- 
ing are  the  degrees  of  dissociation  under  certain  experimental  con- 
ditions described  in  the  paper  :  phosphorus  pentachloride,  24"2%  at 
170°,  54%  at  210°,  and  79-2%  at  250°;  chloral  hydrate,  10-89%  at 
107°  and  56-41%  at  120°;  aldehyde  ammonia,  72%  at  103°  and  98%  at 
106°.  G.  S. 

Regulation  of  Temperature  in  the  Measurement  of  Osmotic 
Pressure.  Harmon  X.  Morse  and  W.  W.  Holland  (Amer.  Chem.  J., 
1909,41,  92 — 117). — The  importance  of  keeping  the  temperature  of 
the  osmotic  cell  as  nearly  constant  as  possible  during  the  measure- 
ment of  the  osmotic  pressure  lies  in  the  fact  that  the  cell,  being  filled 
with  a  liquid  having  a  high  coefficient  of  expansion,  and  being  attached 
to  a  manometer  of  small  bore,  acts  as  a  sensitive  thermometer,  and 
"  thermometer  effects "  caused  by  fluctuating  temperature  cannot 
possibly  be  distinguished  from  true  osmotic  effects.  Moreover,  since 
after  the  development  in  a  cell  of  the  maximum  osmotic  pressure  of  a 
solution  the  transference  of  the  solvent  through  the  membrane 
becomes  very  tardy,  full  recovery  from  a  change  in  temperature 
occupies  a  very  long  time.  Further,  it  is  important  that  the  cell 
should  be  filled  at  the  same  temperature  as  that  at  which  the  osmotic 
pressure  of  the  contained  solution  is  to  be  measured,  otherwise  the 
concentration  of  the  solution  will  be  altered. 

The  present  paper  is  devoted  to  a  description  of  the  successive 
attempts  to  secure  a  constant  temperature  in  the  baths  employed  in 
the  work  described  previously  (Abstr.,  1901,  ii,  543  ;  1902,  ii,  553  ; 
1903,  ii,  272  ;  1904,  ii,  651  ;  1905,  ii,  575  ;  1906,  ii,  600,  601  ;  1907, 
ii,  439,  440,  553  ;  1908,  ii,  671,  759,  1019,  1020  ;  this  vol.,  ii,  216). 
The  apparatus  finally  adopted,  which  is  based  on  the  principle  of  causing 
the  water  in  the  bath  to  pass  rapidly  first  over  a  continuously  cooled 
surface,  second,  over  a  heated  surface  controlled  by  a  thermostat,  and 
third,  over  the  cooled  surface  again,  is  described  in  detail  with 
diagrams.  Although  this  apparatus  prevented  the  temperature  of  the 
water  in  the  bath  from  varying  more  than  0-01°,  the  variation  in 
temperature  of  the  supernatant  air  was  much  greater  ;  accordingly, 
similar  apparatus  was  provided  to  keep  also  at  a  constant  and  similar 
temperature  the  air  in  the  room  in  which  the  bath  was  situated. 

A  new  form  of  thermostat  is  described.  E.  H. 

Laws  of  Mobility  and  Diffusion  of  the  Ions  Formed  in 
Gaseous  Media.  E.  M.  Wbllisch  {Proc.  Camb.  Phil.  Soc,  1909, 15, 
1 — 10). — Expressions  are  deduced  for  the  coefficient  of  diffusion  of 
an  ion  through  a  gas,  and  also  for  its  mobility  ;  these  involve  only 
known  physical  constants.  An  ion  is  supposed  to  consist  of  two 
elements  :  (1)  a  mass  nucleus  surrounded  by  a  sphere  of  force  ;  (2)  an 
electric  charge,  the  effect  of  which  is  to  increase  the  radius  of  the 
sphere  of  force  without  altering  the  mass.  As  the  ion  moves  through 
the  gas,  its  charge  attracts  the  neutral  molecules,  resulting  in  an 
increase  in  the  frequency  of  the  collisions  and  a  diminution  of  the 
mean  free  path. 


300  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  calculated  mobility  agrees  with  that  observed  for  several  gases, 
but  in  the  case  of  ammonia,  ethyl  alcohol,  ethyl  chloride,  and  carbon 
tetrachloride  there  are  considerable  differences.  The  calculated 
coefficients  of  diffusion  for  air,  hydrogen,  oxygen,  and  carbon  dioxide 
agree  only  moderately  with  Townsend's  experimental  values. 

H.  M.  D. 

Coefficient  of  Diffusion  of  the  Emanation  of  Actinium. 
G.  Bruhat  (Compt.  rend.,  1909,  148,  628 — 631). — Experiments  have 
been  made  which  show  that  the  diffusion  of  the  emanation  of  actinium 
into  air  and  other  gases  is  regulated  by  the  same  laws  as  those  which 
determine  the  diffusion  of  ordinary  gases  and  vapours.  The  rate  of 
diffusion  into  air  is  inversely  proportional  to  the  pressure  of  the  air, 
and  varies  as  the  square  of  the  absolute  temperature.  From  a  com- 
parison of  the  rate  of  diffusion  of  the  emanation  with  that  of  ethyl 
ether,  ethyl  alcohol,  water,  and  carbon  dioxide,  the  author  concludes 
that  the  molecular  weight  of  the  emanation  is  about  70.      H.  M.  D. 

Reaction- Velocity  and  Diffusion.  Ferencz  Juttner  (Zeilsch. 
physikal.  Cham.,  1909,  65,  595 — 623). — In  connexion  with  the  Noyes- 
Whitney-Nernst  theory  as  to  the  dependence  of  the  velocity  of  reaction 
in  heterogeneous  systems  on  the  rate  of  diffusion,  the  author  deduces 
some  very  complicated  equations  which  are  intended  to  represent  the 
course  of  the  reaction  in  certain  special  cases.  G.  S. 

Diffusion    through    Membranes.      Casimir     Jabt.czynski     (J. 

.  Phys.,  1909,7,  117 — 128). — The  apparatus  consists  of  a  flat, 
circular  dish  divided  into  two  equal  portions  by  a  vertical  partitiou, 
part  of  which  consists  of  a  circular  piece  of  cigarette  paper.  Each 
compartment  is  provided  with  a  stirrer.  The  dish  is  supported 
horizontally  in  a  thermostat  at  constant  temperature  ;  the  solution  to 
be  examined  is  placed  in  one  compartment  and  water  in  the  other,  and 

Miirs  started.  After  a  few  minutes,  portions  of  the  solutions 
are  removed  simultaneously  with  a  special  form  of  double  pipette  and 
analysed, 

Experiments    were    made    with    solutions    of    sodium    chloride,    of 

dam  chloride,  and  of  hydrochloric  acid  of  different  concentrations. 
The  results  appear  to  be  accurate  to  about  2%,  and  the  advantages  of 
the  method  are  its  rapidity  and  the  fact  that  the  results  are  not 
disturbed  by  shaking,  which  is  a  drawback  of  the  usual  methods.  On 
the  other  hand,  the  method  only  gives  comparative  results.        G.  S. 

Free  Pressure  in  Osmosis.  L.  Veqakd  (/'roc.  Camb.  Phil  tioc. 
1909,  15,  13 — 23). — Measurements  have  been  made  of  the  velocity 
with  which  water  passes  through  b  semi  permeable  membrane  under 
different  hydrostatic  pre  ad  also  of  the  volocity  of  osmosis  for 

aqueous  solutions  ol  Buorose  of  different  concentrations.     In  the  Brat 
fch<  velocity  i  ■  proportional  to  the  pressure.     In  the  osmotic  Bow, 
the  initial   vel  abnormally  high,  and  gradually   Tails  until  a 

bed,     Ibis  state  sets  iii  more  quiokly  and  is  more 

pronounced  For  dilute  than  for  more  concentrated  rolutioiis  ;    it    is   also 
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dependent  on  the  soundness  of  the  semi-permeable  membrane.  If  the 
frictional  and  osmotic  velocities  are  plotted  on  the  same  diagram  as  a 
function  of  the  hydrostatic  and  osmotic  pressures  respectively,  it  is 
found  that  the  friction  line  is  a  tangent  to  the  osmotic  curve  at  the 
zero  point.  From  this  relationship  the  conclusion  is  drawn  that  the 
work  required  for  the  osmotic  passage  of  water  through  the  membrane 
is  equal  to  that  required  for  pressing  the  pure  solvent  through  with  a 
velocity  equal  to  the  osmotic  velocity.  It  follows  from  this  that  in 
osmosis  there  is  a  motion  of  pure  water  through  by  far  the  greatest 
part  of  the  membrane.  In  passing  through  the  membrane  from  the 
side  of  the  pure  solvent,  the  pressure  falls  to  a  miminium  value  and 
then  increases  to  the  pressure  of  the  solution.  In  the  latter  region 
the  motion  takes  placed  against  the  pressure  fall  and  cannot  be  a 
motion  of  the  fluid  in  bulk,  but  is  an  inter-molecular  motion  main- 
tained by  the  energy  which  becomes  available  when  the  two  liquids 
are  brought  into  contact.  The  difference  between  the  pressure  on  the 
solvent  and  the  minimium  pressure  is  called  the  free  pressure  of 
osmosis.  For  small  velocities  this  free  pressure  is  equal  to  the 
osmotic  pressure.  H.  M.  D. 

Osmotic  Studies.  Louis  Kahlenbehg  (J.  Physical  Chem.,  1909, 
13,  93 — 113). — In  reply  to  the  criticisms  of  Cohen  and  Commelin 
(Abstr.,  1908,  ii,  811)  on  his  earlier  work  (Abstr.,  1906,  ii,  337),  the 
author  maintains  that  they  have  failed  to  show  that  stirring  is 
unnecessary  in  measuring  osmotic  pressures  ;  the  criterion  is  not  that 
fairly  concordant  results  may  be  obtained  without  stirring,  but  that, 
in  comparable  experiments,  higher  pressures  are  always  obtained 
when  the  solution  is  stirred. 

Three  additional  observations  of  the  osmotic  pressure  of  a  0-125 
normal  solution  of  sucrose  in  pyridine  at  0°  have  been  made  by 
the  previous  method.  The  highest  pressure  observed  was  only 
23  cm.  of  the  osmotic  liquid ;  this  developed  within  ten  hours, 
remained  constant  for  three  days,  and  then  began  to  diminish.  This 
supports  the  author's  previous  statement  that  the  osmotic  pressure  of 
such  solutions  is  very  much  smaller  than  the  gas  pressure. 

The  osmotic  apparatus  used  by  Cohen  and  Commelin  is  adversely 
criticised,  and  the  author  maintains  the  validity  of  his  previous 
results  in  all  respects.  G.  S. 

Solutions  in  Mixtures  of  Alcohol  and  Water.  Ernst  Cono 
(Ann.  Physih,  1909,  [iv],  28,  663—664.  Compare  Abstr.,  1908,  ii, 
160). — In  reference  to  the  author's  previous  paper,  it  is  pointed  out 
that  the  miscibility  of  ethyl  alcohol  and  water  iu  presence  of  potassium 
carbonate  has  been  also  examined  by  J.  M.  Bell  (compare  Abstr., 
1905,  ii,  684).     The  two  series  of  observations  agree  satisfactorily. 

H.  M.  D. 

Ultramicroscopic  Observations  on  Crystalline  Liquids. 
P.  P.  von  Weimaen  (Zeitsch.  Chem.  Ind.  Kolloide,  1909,  4,  59—62  ; 
J.  Buss.  Phys.  Chem.  Soc,  1909,  41,  28 — 33). — ^-Azoxyanisole, 
anisaldazine,   cholesteryl    propionate,   and    cholesteryl   benzoate  have 
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been  examined  by  means  of  the  ultra-microscope  during  the  transition 
from  the  isotropic  liquid  through  the  anisotropic  liquid  to  the 
crystalline,  solid  condition.  The  observations  made  confirm  the 
author's  view  that  the  crystalline,  liquid  condition  is  characterised  by 
the  presence  of  very  small,  crystalline  particles,  in  which  the  forces 
which  determine  crystalline  form  are  developed  to  only  a  relatively 
small  extent.  H.  M.  D. 

Spontaneous  Crystallisation.  Rene  Marcelin  (Compt.  rend., 
1909,  148,  631 — 633). — The  author's  observations  on  the  spontaneous 
crystallisation  of  solutions  of  lead  acetate  lead  to  the  conclusion  that, 
other  thiDgs  being  equal,  the  power  of  spontaneously  crystallising 
decreases  with  increase  in  the  time  during  which  the  system  has  been 
maintained  in  the  liquid  condition,  and  is  independent  of  the  number 
of  times  the  solution  has  been  crystallised.  With  increase  in  the 
temperature  at  which  the  liquid  has  been  heated,  the  power  of 
crystallising  spontaneously  diminishes.  The  observed  facts  cannot 
be  explained  on  a  molecular  kinetic  hypothesis,  or  on  the  assumption 
that  the  crystallisation  is  due  to  the  presence  of  crystalline  nuclei  in 
the  supercooled  liquid.  On  the  other  hand,  the  view  that  the  crystal- 
lisation is  due  to  particles  of  foreign  suspended  matter,  is  in  agreement 
with  the  observations. 

It  has  been  found  in  the  case  of  supercooled  solutions  of  potassium 
nitrate  that  linely-powdered  substances  are  much  more  effective  in 
inducing  crystallisation  than  the  same  substances  in  the  form  of 
larger  particles.  The  action  of  the  small  particles  is  supposed  to  be 
similar  to  the  action  of  these  in  the  condensation  of  supersaturated 
vapours.  H.  M.  D. 

Gaps  in  Isomorphous  Mixtures.  Wladimib  I.  Vernapsky 
(Bull.  Acad.  Sci.  St.  Petembourg,  1909,  139— US)).— Denial  of  the 
existence  of  gaps  in  isomorphous  mixtures  is  not  in  accord  with 
observed  fads,  such  gaps  beiiifj;  especially  marked  in  the  case  of 
minerals,  and  also  existing  in  other  cases  (compare  Stortenbeker, 
Abstr.,  1903,  ii,  470;  Muthmann  and  Cunze,  Abstr.,  1895,  ii,  7; 
Cn     hit.   Abstr.,    I90.S,  ii,  360).  T.  H.   P. 

Adsorption   (Dyeing)  and  Cohesion   (Felting)    of   Woollen 

Fibres  and  Swelling  Affinity.   Ed.  Justw-Muelleb (Ztitsoh.  ('hem. 

Ind.  Kolloidt,  1909,  4,  64 — 70). — The  adsorption  phenomena  which  are 

rved  with  adsorbents,  Buoh  as  animal  and  wood-charcoal,  are  not 

o parable  with  those  whioh  are  met  with  in  the  ease  of  absorbents, 

■     cotton   and  wool  fibres,  which  Undergo   a  process  nl'   gclatinisa 

tion  in  contaot  with  il tedium  containing  the  adsorbable  substance. 

Comparative  asuremente  "I   the  extent  to  which  wool  fibres  stiok 

together  after  heating  for  several  hours  at    I'1"    in  di  tilled  water, 
dilute    olutions  of  sulphuric  acid,  and  in  a  natural  water  containing 

a   large    proportion    of    lime,     have    I n    made.       Both    acid   and   alkali 

accelerate  the  ^elatinisation  process.     Measurements  were  also  made 
oj    vinnii     colouring   matters  absorbed    by   blood 
oharooal,    wood-charcoal,   and    wool    from    aqueous   solutions.      The 
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variation  of  the  adsorption  with  the  temperature,  and  the  influence 
of  acids  and  alkalis  on  the  adsorption,  indicate  that  the  adsorption 
process  in  the  case  of  woollen  fibres  is  quite  different  from  that  of  the 
charcoal.  Whereas  the  cause  in  the  latter  case  is  to  be  found  in 
capillary  affinity,  the  adsorption  by  wool  fibres  is  due  to  what  the 
author  terms  "  swelling  affinity."  H.  M.  D. 

The  Borderland  between  Colloidal  Chemistry,  Mineralogy, 
and  Geology.  Cornelio  Doelter  and  Felix  Cornu  (Zeitsch.  Chem. 
lad.  Kolloide,  1909,  4,  89 — 92). — A  collection  of  notes  relating  to  the 
structure  of  naturally-occurring  substances  from  the  standpoint 
of  colloidal  chemistry.  The  relationship  pointed  out  by  Cornu  (this 
vol.,  ii,  222),  that  for  every  simple  mineral  colloid  there  is  a  corre- 
sponding crystalloid,  is  termed  the  "  homoisochemite  "  law.  Mineral 
colloids  which  correspond  in  composition  with  such  crystalloids  are  called 
pseudo-stoicheiolites.  A  sub-division  of  mineral  colloids  is  suggested, 
depending  on  the  number  of  adsorbed  compounds.  H.  M.  D. 

Extension  of  the  Notion  of  Solubility  to  Colloids.  Jacques 
Duclaux  (Compt.  rend.,  1909,  148,  295 — 297). — Colloidal  solutions 
can  be  concentrated  by  filtering  out  the  solvent  under  pressure 
through  collodion.  An  increasing  pressure  will  remove  more  and 
more  solvent,  until  a  limit  is  attained  where  the  colloid  solidifies. 
This  limiting  pressure  is  termed  the  "  maximum  osmotic  pressure  " 
of  the  colloid,  and  the  limiting  concentration  the  "solubility"  of  the 
colloid. 

The  solubility  so  defined  of  gelatin  is  about  four  parts  in  one  hundred  of 
water,  of  gelose  less  than  one  in  one  hundred,  and  of  some  kinds  of  ferric 
oxide  more  than  sixty  in  one  hundred  of  water.  The  osmotic  pressure 
of  Bredig's  colloidal  platinum  is  less  than  20  mm.  of  water,  whereas 
that  of  ferric  hydroxide  is  more  than  20  metres  of  water. 

The  author  proposes  to  employ  this  conception  of  solubility  in 
defining  the  relative  stability  of  various  colloids,  in  describing  the 
modifications  of  a  colloid  through  added  substances,  etc.,  and  also 
in  separating  colloids  from  one  another  as  salts  are  crystallised. 

Experiment  has  shown  that  the  solubility  of  a  colloid  is  very  closely 
related  to  the  size,  composition,  and  electric  charge  of  the  molecular 
clusters  which  compose  it.  ft.  J.  C. 

Theory  of  Reversible  Sols.  H.  Waldemar  Fischer  and  O. 
Bobertag  (Jahrsb.  Schles.  Ges.  vaterland  Cult.  Naturwiss.  Sek.,  1908, 
Reprint  1  —  15.  Compare  Abstr.,  1908,  ii,  1024).— For  the  study  of 
reversible  colloids  it  is  necessary  to  have  as  a  standard  substance 
one  which  is  perfectly  free  from  electrolytes,  is  a  simple  chemical 
substance  of  known  constitution  having  a  minimum  reactive  power, 
of  great  stability,  and  of  high  molecular  weight.  It  is  found  that 
myricyl  alcohol,  C30H61-OH,  and  the  paraffin,  C60H122,  prepared  there- 
from sufficiently  fulfil  these  requirements. 

The  behaviour  of  myricyl  alcohol  towards  chloroform,  amyl  alcohol, 
ether,  alcohol,   and   benzene  is  practically   identical,   it    being  almost 


304  ABSTRACTS   OF   CHEMICAL   PAPERS. 

insoluble  in  the  cold,  the  solubility  increasing  rapidly  with  rise  of 
temperature. 

A  hot  saturated  solution  when  suddenly  cooled  changes  to  a  semi- 
solid, gelatinous  mass.  The  temperature  at  which  gelatinisation 
takes  place  is  to  a  great  measure  dependent  on  the  concentration 
of  the  solution  ;  a  critical  point  is  reached  as  in  the  case  of  two 
incompletely  miscible  liquids. 

From  this  it  follows  that  the  concentration  of  the  Gels  varies  with 
the  temperature,  and,  therefore,  the  chloroform,  etc., 'that  is  present  is 
neither  as  chloroform  of  crystallisation  or  in  molecular  combination, 
nor  is  it  simply  absorbed.  When  a  0-01%  ethereal  solution  of  rnyricyl 
alcohol  is  suddenly  cooled  to  -  60°,  a  reversible  sol  is  obtained,  an 
opalescent  liquid  from  which  a  drop  of  cold  alcoholic  solution  of  carbon 
dioxide  causes  a  flocculent  precipitation. 

Smaller  values  are  obtained  for  the  solubility  of  rnyricyl  alcohol  in 
chloroform  and  amyl  alcohol  when  the  temperature  is  increased  than 
when  the  temperature  is  decreased.  If  very  slowly  cooled,  rnyricyl 
alcohol  separates  from  solution  in  small,  rhombic  crystals,  which  readily 
lose  the  chloroform  when  exposed  to  the  air.  J.  V.  E. 

Apparent  Colloidal  Diffusion.  Porosity  of  Collodion 
Membranes.  Raphael  E.  Liesegang  (Zeilsch.  Chem,  Ind.  Kolluide, 
1909,  4,  62 — 63). — A  case  of  apparent  diffusion  of  colloidal  silver 
chloride  is  described.  A  silver  chloride-collodion  emulsion,  which  had 
been  prepared  from  silver  nitrate  and  lithium  chloride  and  contained  a 
very  slight  excess  of  lithium  chloride,  was  spread  in  a  thin  layer  on  a 
glass  plate  and  dried  at  the  ordinary  temperature.  The  silver  chloride 
was  distributed  through  the  layer  of  collodion  in  a  finely  divided  granular 
condition.  After  some  weeks  the  silver  chloride  was  found  to  have 
become  quite  coarso-grained  and  non-transparent,  and  instead  of  being 
uniformly  distributed  through  the  collodion,  it  was  now  found  to  lie 
entirely  on  the  surface  of  the  collodion  membrane.  This  apparent 
diffusion  of  the  colloid  is  attributed  to  the  solvent  action  of  the  small 
excess  of  lithium  chloride  on  the  silver  chloride.  The  collodion  film  is 
supposed  to  exert  a  pressure  on  the  salts  present,  and  silver  chloride 
rates  on  the  surface.  The  lithium  chloride  thus  set  free  dissolves 
more  of  the  fine-grained  silver  salt  in  the  interior,  and  further  separation 
of  the  dissolved  colloid  takes  place  at  the  surface. 

Uii  ill   attempts   to   obtain    partly  porous  collodion    films  are 

described.  H.  M.  D. 

Freezing  of  Jellies.     Giuseppe  Bkuni  (7)W.,  1909,  42,  563—565). 

The  results  obtained  by  Lottermoser  (this  vol.,  ii.  27)  confirm  those 
published  by  the  author  ome  time  ago  [Rend.  Soc.  ehim.  Roma,  1905, 
3,  1).  Analyses  of  the  crystalline  substance  obtained  by  Pressing  the 
ii  acid  i">«  that  its  composition  is  nol  definite,  but  lies 
between  Ni<».„i)-7HHll„o  and  Si< ).J1.'5-<>7 1  i  O,  A  constant  relationship 
between  the  quantity  of  water  in  the  hydrogel  and  in  the  crystalline 

C  acid  Could  not    I . . ■  <|i  icoverod.  \\  .    II.  I  ,. 

Mechanism  of  Agglutination.  LeoNOB  Mhiiaei.is  (Zeitsch. 
Chun,  Ind,  /\u//,,i,lf,  1909,  4,  5.r>).     The  author  points  out  that  Loebs' 
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view  (ibid.,  1908,  3,  113)  of  the  process  of  agglutination  involves  the 
conclusion  that  the  surface  tension  not  only  diminishes,  but,  indeed, 
becomes  negative ;  this  is  contradictory  to  the  generally  accepted  view 
that  coagulation  phenomena  are  accompanied  by  a  diminution  of  the 
total  surface.  Loeb's  observations  can  be  explained  quite  readily  in 
terms  of  the  latter  view.  H.  M.  D. 

Passivity  in  Acid  Solutions.  Otto  Sackur  [with  J.  Alvares] 
(Zeitsch.  Elehlrochem.,  1908,  14,  607 — 613). — A  current  is  passed 
through  a  cell  containing  a  nickel  anode  immersed  in  sulphuric  acid 
and  a  copper  cathode  in  copper  sulphate  contained  in  a  porous  pot. 
With  small  currents,  the  E.M.F.  at  the  terminals  of  the  cell  is 
proportional  to  the  current ;  when  a  certain  current  strength  is 
exceeded,  the  E.M.F.  rises  suddenly,  indicating  that  the  nickel 
has  become  passive.  The  critical  current  is  approximately  pro- 
portional to  the  area  of  the  anode  and  to  the  concentration  of  the 
hydrogen  ions  in  the  solution.  It  increases  rapidly  with  the 
temperature,  and  with  the  quantity  of  halogen  ion  in  solution.  The 
nickel  is  dissolved  quantitatively  below  the  critical  current  density, 
but,  above  it,  small  quantities  still  go  into  solution.  It  is  shown  that 
the  current  density  which  would  be  sufficient  to  reduce  the  concen- 
tration of  the  hydrogen  ions  at  the  surface  of  the  anode  to  10~7,  and 
so  permit  of  the  separation  of  nickel  hydroxide,  is  very  much  smaller 
than  the  critical  current  density  observed.  The  explanation  of 
passivity  by  the  formation  of  an  insoluble  skin  of  hydroxide  is 
therefore  rejected.  T.  E. 

Passivity  in  Acid  Solutions.  II.  J.  Alvares  (Zeitsch.  Elektro- 
chem.,  1909,  15,  142 — -144). — Iron  is  investigated  in  the  same  way  as 
nickel  (preceding  abstract).  The  critical  current  is  higher  when  the 
anode  is  rotated  than  when  it  is  at  rest ;  it  increases  with  the  concen- 
tration of  the  sulphuric  acid  to  a  maximum  (at  liV-H.2S04)  and  then 
diminishes  again.  The  addition  of  halogen  ions  makes  no  difference 
to  the  critical  current ;  a  rise  of  temperature  increases  it.  In  the  active 
condition  the  iron  is  covered  with  a  black  skin,  which  disappears  when 
it  becomes  passive,  the  metal  assuming  a  matt,  metallic  appearance. 

The  critical  current  for  chromium  increases  continuously  with  the 
strength  of  the  acid,  as  is  the  case  with  nickel ;  chromium  also 
becomes  passive  in  hydrochloric  acid.  In  the  active  state  the  chromium 
dissolves  as  the  green  chromic  ion,  whereas  in  the  passive  state  it 
dissolves  as  chromic  acid.  T.  E. 

Formation  of  Esters.  Anton  Kailan  (Zeitsch.  Elektrochem., 
1909,  15,  106—110).  Rudolf  Wegscheider  (ibid.,  111).— Polemical 
papers  referring  to  a  criticism  of  Kailan's  work  by  Goldschmidt  (this 
vol.,  ii,  129).  T.  E. 

Atomic  "Weights.  Julien  Delauney  and  Maurice  Garnier 
(Mon.  Sci.,  1909,  [iv],  23,  27). — An  attempt  to  deduce  a  connexion 
between  the  atomic  weights  of  related  elements.  H.  M.  D. 
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Forms  of  Matter.  II  (continued).  P.  P.  von  Weimahn 
(Zeitsch.  Chem.  Ind.  Kolloide,  1909,  4,  123 — 139.  Compare  this  vol., 
ii,  132,  221). — The  absence  of  precipitation  on  the  addition  of  a  dilute 
solution  of  aluminium  chloride  to  concentrated  ammonia  solutions  is 
not  always  due  to  the  formation  of  a  true  solution,  but  is  determined 
by  the  formation  of  a  hydrosol.  Such  a  hydrosol  results  as  a  con- 
sequence of  the  peptisation  of  the  very  finely  divided  precipitate  of 
aluminium  hydroxide.  The  conditions  for  the  formation  of  the 
aluminium  hydroxide  hydrosol  in  ammonia  solutions  are  discussed  in 
detail.  There  are  two  limiting  concentrations  below  and  above  which 
the  peptisation  does  not  occur,  and  an  intermediate  concentration  for 
which  the  hydrosol  formation  reaches  a  maximum. 

Other  special  cases  are  considered,  and  the  author  then  gives  the 
general  conditions  which  are  necessary  and  sufficient  for  the  occurrence 
of  peptisation  phenomena.  These  conditions  differ  somewhat  from 
those  given  by  Lottermoser  (compare  Abstr.,  1907,  ii,  851). 

Although  barium  sulphate  and  aluminium  hydroxide  have  been 
examined  in  very  great  detail,  numerous  observations  have  been  made 
on  the  precipitation  phenomena  in  the  case  of  a  very  large  number  of 
other  insoluble  substances.  A  list  of  substances  which  have  been 
obtained  in  all  possible  forms  of  fine-grained,  crystalline  (so-called 
colloidal  amorphous)  precipitates  is  given.  For  the  investigation  in 
any  particular  case  of  the  influence  of  concentration  on  the  nature 
and  structure  of  the  precipitated  substance,  it  is  necessary  that  the 
product  VC  should  be  kept  constant  in  the  experiments,  V  being  the 
volume  of  the  solution  and  C  its  concentration. 

From  a  consideration  of  the  factors  which  determine  the  nature  of 
the  crystallisation  process,  it  is  shown  that  the  order  of  magnitude  of 
the  solubility  of  a  substance  can  be  ascertained  from  the  form  of  the 
precipitate,  which  is  obtained  under  given  conditions.         H.  M.  D. 

Apparatus  for  Rapidly  Obtaining  a  Stream  of  Water  at 
Constant  Temperature  for  Refractometers  and  Polarimeters. 
Von  Heyoendoiifp  (Chem.  Zeil.,  1909,  33,  244). — A  reservoir  of 
about  one  litre  capacity  is  fitted  with  an  outlet  at  the  bottom  and  an 
overflow  tube  which  can  be  readily  adjusted  so  as  to  maintain  any 
required  constant  head  of  water.  Hy  this  means  a  constant  (low  of 
water  from  the  outlet  is  made  to  pass  through  a  copper  coil  heated  by 
a  llunseii  burner  to  the  temperature  necessary  to  raise  the  temperature 
of  the  out  flowing  water  to  that  required.  The  adjustment  of  the 
uater  Mowing  into  the  reservoir  keeps  the  head  of  water  constant,  and 
by  raising  or  lowering  the  waste  tube  the  water  may  be  caused  to  How 
through  the  hot  copper  coil  at  a  more  rapid  or  a   less   rapid    rate,  thus 

decreasing  or  increasing  the  temperature.     With  thi^  arrangement   it 

is    possible    to   maintain   a   current  of   water    through   jacketed   tubes, 
empeiatures    between  I'll       10'   by  usin^'   an    ordinary   Hunsen 

burner.  J,  \  .  10. 

New  Forms  of  Condenser.     II.  Stow i u  sbi  Eta   LZrittoh.  angno, 
Cham.,  1909,  22,  851.     Compare   Abstr.,    1908,  ii,  988).     a   double 
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M.'l'.'M 


cylinder  condenser,  Fig.  1,  and  a  spiral  condenser  with    water-jacket, 

Fig.  2,  have  been  devised  so  as  to  present  maximum    cooling   surface, 

and    have    the    advantage    of    being 

readily  detachable  for  cleaning.    They  Fig.  1.  Fig.  2. 

are  modifications  of   those   described 

previously  by  the  same  author. 

J.  V.  E. 

An  Apparatus  for  Decanting 
and  Filtering.  J.  Hudig  (Chem. 
News,  1909,  99,  112—113;  Chem. 
Zeit.,  1909,  33,  298— 299).— The 
apparatus  described  and  figured  in 
detail  consists  of  a  horizontal  shaft 
fixed  rigidly  on  a  stand  ;  on  this 
shaft  rotate  several  holders  made  of 
wood,  each  carrying  an  adjustable 
spring  clamp  to  hold  a  flask.  Besides 
this  spring  -clip  each  holder  is  fitted 
with  a  clamping  spring  for  the  pur- 
pose of  attaching  a  glass  rod  to  serve 
as  a  guide  for  the  outflowing  liquid. 
At  the  side  of  each  holder  a  wooden 
cog-wheel  is  fitted  which  engages  with 
a  worm  spindle  moving  in  a  guide 
that  is  rigidly  fixed  to  the  shaft. 
The  worm  spindle  can  be  clamped  by 

means  of  a  small  nut.  A  flask  may  therefore  be  held  in  any  desired 
position  or  may  be  slowly  tipped  by  turning  the  worm  spindle  by 
means  of  a  milled  head. 

By  means  of  this  arrangement  the  operation  of  washing 
a  precipitate  by  decantation  and  finally  transferring  it  to  a  filter  may 
be  considerably  facilitated  and  hastened.  It  is  claimed  for  this 
method  that  the  fluid  may  be  decanted  absolutely  free  from  precipitate  ; 
the  filter  may  be  kept  constantly  filled ;  the  precipitate  may  be 
completely  washed  ;  and  several  nitrations  may  be  simultaneously 
effected.  J.  V.  E. 


Demonstration  of  the  Expansions  of  Gases  and  Vapours. 
H.  Bebenstokff  (Zeitsch.  physikal.-chem.  Unterr.,  1908,  21,378 — 383). 
—  A  series  of  experiments,  illustrated  by  figures  of  the  apparatus, 
employed  in  demonstrating  the  alteration  in  the  volumes  of  gases  and 
vapours  as  induced  by  changes  of  pressure.  6.  T.  M. 

Supercooling  of  Water.  V.  Kummerell  (Zeitsch.  physikal.-chem. 
Unterr.,  1908,  21,  391). — A  basin  containing  ether  is  placed  on  a  layer 
of  water,  and  as  the  ether  evaporates,  a  stage  is  reached  when  the 
evapor  ting  liquid  froths  up  suddenly  in  a  manner  quite  distinct  from 
its  superficial  evaporation.  This  phenomenon  is  due  to  the  super- 
cooling of  the  underlying  water,  which  finally  freezes,  generating  a 
considerable  amount  of  heat,  and  thus  causing  the  more  rapid  frothing 
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up  of  the  ether.     At  this  point  the  basin  is  found  to  be  frozen  to  the 
moistened  surface.  G.  T.  M. 

A  Demonstration  of  Atmospheric  Humidity  and  Cold 
produced  by  Evaporation.  H.  Stroman  (Zeitsch.  physikal.-chem. 
Unterr.,  1908,  21,  390— 391).— Two  small  Erlenmeyer  flasks,  one 
containing  a  little  water  and  the  other  a  similar  amount  of  concen- 
trated sulphuric  acid,  are  each  fitted  tightly  with  a  cork  carrying 
a  test-tube  in  which  ether  is  placed.  A  stream  of  ordinary  air  is 
blown  through  the  two  test-tubes  so  that  the  ether  evaporates.  The 
tube  over  water  becomes  encrusted  on  its  exterior  with  ice,  whilst  the 
tube  over  the  strong  acid  remains  unchanged.  The  interiors  of  the 
tubes  leading  in  the  air  current  will  both  become  encrusted  with 
ice,  showing  the  humidity  of  ordinary  atmospheric  air.  G.  T.  M. 

A  Lecture  Demonstration  of  Lime-burning.  Kaui,  Scheid 
(Zeitsch.  ])hysikal.-cJiem.  Unterr.,  1908,  21,  393 — 394). — A  steel  or 
platinum  tube  with  an  obliquely  truncated  closed  end  is  used  for 
heating  various  forms  of  calcium  carbonate.  When  the  open  end 
is  lit  ted  with  a  glass  tubulure,  a  large  amount  of  carbon  dioxide  can  be 
quickly  collected  and  tested.  The  inverse  change  can  be  observed  by 
connecting  the  tube  with  a  manometer  and  gently  heating  the  platinum 
tube  with  a  very  small  flame,  when  the  recombination  of  the  gas  with 
the  residue  is  readily  indicated.  G.  T,  M. 
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Quadrivalency    of    Oxygen.     H.    Stanley    Redghove    (Chem. 

News,   1909,  99,    109—110.     Compare  Abstr.,    190,x,   ii,    0G4).     Tlw 

i  Miss  Smedley  on  the  constitution  of  the  carboxyl  group 

'  I  '•">  ■•  I'-1*1'.',  95,  Li-'il),  the  formulation  of  which  is  considered  to  be 

O 
-C<^M      ,  has  prompted  the  author  to  consider  this  question  in  the 

light  of  its  tlicrmochiMiiical    properties.     Arguments  for  and  against 
this  (''institution  of   the  carboxyl   group  are  given,   in   which  it.  is 

"■<l  that  when  oxygen  hocoinus  quadrivalent  the  thermal  value  of 

the  two  primary  valencies  remains  unaltered.     It  is,  however,  far  more 

probable  that  when  oxygen   functions   as  a  quadrivalent  atom  the 

thermal  value  of  its  two  primarj  ralenoies  will  be  decreased,     [f  this 

all  the  arguments  from  the  thermal  point  of  dew  in  support  of 

ibove  i Qation  entirely  break  down.     From  the  thermal  data 

available,   (In*   oonclu  ion    is    drawn    that   the   quadrivalent   oxygen 
formula  for  the  oarboxy]  group  cannot  be  justified,  J.  V.  K. 
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Concentration  of  Hydrogen  Ions  in  Sea- Water.  Wilhelm  E. 
Ringer  {Chem.  Weekblad,  1909,  6,  113—123.  Compare  Ringer  and 
Klingen,  Abstr.,  1908,  ii,  320;  Salm  and  Friedenthal,  Abstr.,  1907, 
ii,  389;  Neumann,  Abstr.,  189-4,  ii,  373;  Smale,  Abstr.,  1894,  ii, 
436  ;  Bose,  Abstr.,  1900,  ii,  704  ;  1901,  ii,  589 ;  1902,  ii,  58  ; 
Wilsmore,  Abstr.,  1901,  ii,  2,  142;  Coggeshall,  Abstr.,  1895,  ii, 
377  ;  Richards,  Abstr.,  1898,  ii,  7 ;  Jahn,  Abstr.,  1900,  ii,  522; 
Sauer,  Abstr.,  1904,  ii,  307;  Palmaer,  Abstr.,  1907,  ii,  424;  Abegg 
and  Bose,  Abstr.,  1900,  ii,  127;Sackur,  Abstr.,  1902,  ii,  121; 
Tower,  Abstr.,  1896,  ii,  142). — Reference  is  made  to  the  work  of  the 
authors  cited,  and  the  results  of  a  number  of  determinations  of  the 
concentration  of  the  hydrogen  ions  in  various  parts  of  the  North  Sea 
are  given.  C„  varies  between  0'58  and  l-40xl0~s.  The  water 
is  slightly  alkaline,  and  there  is  not  any  appreciable  difference 
between  samples  from  the  northerQ  and  southern  parts  of  the  ocean . 
In  those  from  Bommelfiord  the  acidity  increases  with  the  depth 
and  with  increase  in  the  percentages  of  salts  and  carbon  dioxide.  No 
definite  relation  between  the  percentage  of  salts  and  the  concentration 
of  hydrogen  ions  was  observed.  It  is  possible  that  increase  in 
acidity  is  associated  with  fall  in  temperature.  A.  J.  W. 

The  Molecular  Magnitude  of  Sulphur  in  Bromoform 
Solution.  Alessandro  Borgo  aud  M.  Amadori  (Atti  R.  Accad. 
Lincei,  1909,  [v],  18,  i,  138 — 141.  Compare  Paterno,  this  vol., 
ii,  118). — Sulphur  in  bromoform  solution  gives  cryoscopic  results 
corresponding  very  exactly  with  the  formula  S8. 

Pure  bromoform,  distilled  in  a  vacuum  and  repeatedly  frozen,  is 
best  preserved  in  the  solid  state  in  the  dark,  being  thawed  immediately 
before  use.  C.  H.  D. 

Equilibrium  in  the  System  Colloidal  Sulphur-Solution  of 
Crystalloid.  The  Svedberg  (Zeit&ch.  Chem.  hid.  Kolloide.,  1909,  4, 
49 — 54). — Colloidal  sulphur  was  prepared  by  slowly  adding  a  con- 
centrated solution  of  sodium  thiosulphate  to  concentrated  sulphuric 
acid,  the  temperature  not  being  allowed  to  rise  above  25°  ;  after  the 
addition  of  water,  the  mixture  was  washed,  filtered,  and  the  resulting 
solution  precipitated  by  addition  of  sodium  chloride  ;  the  separated 
sulphur  was  then  decanted,  centrifuged,  dissolved  in  water,  and  again 
precipitated,  these  operations  being  repeated  until  the  sulphur  was 
quite  free  from  sulphate. 

The  solubility  of  this  colloidal  sulphur  in  0-2,  0-3,  0'4,  and  0-5 
molar  sodium  chloride,  0-2  molar  sodium  bromide,  and  0-2  molar 
sodium  sulphate  solutions  was  measured  for  a  series  of  temperatures. 
In  all  cases  the  variation  of  the  solubility  (c)  with  the  temperature  (t) 
is  given  by  the  equation  log  c  =  k.t,  in  which  k  is  a  function  of  the 
concentration  of  the  dissolved  crystalloid.  For  equimolar  solutions,  k 
appears  to  be  independent  of  the  anion  of  the  dissolved  electrolyte. 

H.  M.  D. 

The  Absorption  of  Sulphur  Dioxide  in   Water.     W.  Fulda 
(Arb.   Kais.    Gesund.   Atnt.,  1909,  30,   81 — 86). — A  theoretical  paper 
vol.  xcvi.  ii.  21 
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dealing   with   the   deviation    from   Henry's  law    of    the   solubility   of 
sulphur  dioxide  in  water,  as  determined  by  earlier  investigators. 

S.  B.  S. 

Pyrosulphuryl  Chloride,  S20BC12.  Wilhelm  Prandtl  and  Paul 
Boeinski  (Zeitsch.  auorg.  ('hem.,  1909,  62,  24 — 33). — The  pyrosulphuryl 
chloride  described  by  previous  observers,  with  the  exception  of 
Konowaloff  (Abstr.,  1883,553,  782,  900),  has  been  a  mixture  con- 
taining sulphury]  hydroxychloride,  S02Cl-OH.  The  pure  compound, 
prepared  by  the  action  of  sulphur  trioxide  on  carbon  tetrachloride, 
the  crude  product  being  repeatedly  subjected  to  very  slow  fractional 
distillation,  boils  at  150-7°/730  mm.  The  presence  of  the  hydroxyl 
compound  in  most  preparations  is  due  to  the  presence  of  some 
sulphuric  acid  in  the  sulphur  trioxide  used.  The  crude  product  is 
best  purified  by  the  cautious  addition  of  ice,  which  decomposes  the 
sulphury]  hydroxychloride  rapidly,  the  lower  layer,  which  may  be 
separated,  then  consisting  of  nearly  pure  pyrosulphuryl  chloride, 
D°  1-876,  DIS  1-844.  The  vapour  density  at  205°  is  normal,  moisture 
being  excluded. 

Pyrosulphuryl  chloride  reacts  very  slowly  with  water.  In  moist 
.-lit-  it  becomes  turbid,  owing  to  the  separation  of  drops  of  sulphuric 
acid,  which  disappear  on  warming  and  reappear  on  cooling. 

0.  EL  D. 

Catalytic  Oxidation  of  Hypophosphorous  Acid  by  Copper. 
.1.  Botjgault  (Com.pt.  rend.,  1909,  148,  415— 417).— On  adding  a 
solution  of  sodium  hypophosphite  to  a  large  excess  of  copper  sulphate, 
a  brownish-yellow  precipitate  is  formed,  which,  on  boiling,  is  gradu- 
ally converted  into  a  well-crystallised  powder,  consisting  of  extremely 
pure  copper.  If,  however,  excess  of  hypophosphite  is  used,  a  granular, 
brown  precipitate,  probably  Wiirt/.'s  hydride,  Cu, II  ,,  is  obtained, 
which,  on  heating,  gives  a  large  volume  of  hydrogen  and  a  frothy, 
reddish-brown  precipitate  of  copper.  This  precipitate  has  a  very 
powerful  catalytic  action  on  solutions  of  sodium  hypophosphite, 
whereby  hydrogen  is  evolved,  and  the  hypophosphite  becomes  oxidised 
into  phosphite  and  phosphate.  The  action  is  stopped  by  the  accumu- 
lation of  acidic  products,  but  on  neutralising  the  liquid  or  taking  a 
fresh  portion  of  hypophosphite,  more  hydrogen  can  be  obtained. 

By  placing  0"36  gram  of  the  copper  powder  in  four  solutions  of 
hypophosphite  successively,    I  litres  of  hydrogen  were  obtained. 

Copper     precipitated     by    zinc     has    a    similar,    but    much    feebler, 

cataK  lie  aelivity.  11.  J.   C. 

[Preparation  of  Colloidal  Arsenic.)  Obeiusche  Kahiuk  VOB 
Fbiedh    IImmn    (D.R.-P.    202661).-    A.  stable  colloidal  solution  of 

uie    may    h  ed    by    reducing    its    compound    in   an    alkaline 

median    in    the   pies  nee   of    b    protective   colloid.      White  arsenic 
>lved    in    aqueous    sodium    hydroxide  containing   some   protein 

rial,  such  as  white  Of  egg,  lysalbic  acid  or  gelatin,  is  reduced 
I '  V  alkaline  pyrognllol.  The  solution  is  dialysed  or  the  colloidal 
ai    enic    precipitated    by    acid,    washed,    and    again    dissolved    ill    water. 

The    Colloidal     arsenic     lna\     lie    |  il  eel  |  .1 1  a  I  ed     I  loin     solution    |.\     .nil 

alcohol,  OI    a    mi. line   ol     the    latter    Willi    cllier.       I  >n    e\  apiirut  ing  I  lie 
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solution,  it  is   obtained  in   black,  lustrous  lamellae,  which   dissolve  iu 
water  to  a  deep  brown  solution.  G.  T.  M. 

The  Growth  of  Quartz  Crystals.  Giorgio  Spezia  (Atti  R.  Accad, 
Sci.  Torino,  1909,  44,  95 — 107). — Quartz  hexagonal  prisms,  cut  from 
crystals  in  directions  perpendicular  to  the  axes,  were  suspended  in 
heated  solutions  of  sodium  silicate  in  which  fragments  of  quartz  were 
placed.  Each  experiment  lasted  several  months,  the  temperature 
being  as  high  as  340c  in  the  neighbourhood  of  the  solution.  Sodium 
chloride  in  the  solution  modifies  the  growth,  causing  greater  limpidity, 
striations  on  the  prism  faces,  and  a  different  development  of  the 
rhombohedral  faces.  The  greatest  growth  takes  place  when  the 
principal  axis  of  the  prism  is  vertical,  that  is  to  say,  parallel  with  the 
diffusion  currents.  C.  H.  D. 

Thermal  Effects  of  the  Musical  Arc.  [Probable  Crystallisa- 
tion of  Carbon.]  La  Rosa  (Compt.  rend.,  1909,  148,  616—617).— 
By  a  suitable  modification  of  the  experimental  arrangement  pre- 
viously described  (ibid.,  475),  the  author  has  obtained  from  sugar 
carbon,  transparent,  crystalline  particles,  which  fall  in  bromoform  and 
methylene  iodide,  and  are  sufficiently  hard  to  scratch  a  ruby. 

H.  M.  D. 

Combustion  of  Gases  without  Flame  and  the  Conditions  in 
Incandescent  Lighting.  Jean  Meunier  (Compt.  rend.,  1909,  148, 
292 — 294.  Compare  this  vol.,  ii,  463). — A  platinum  wire  was 
substituted  for  the  fork  and  mantle  of  an  ordinary  Welsbach  burner 
with  a  glass  chimney,  and  by  careful  manipulation  of  the  gas  supply 
the  platinum  could  be  maintained  in  incandescence,  although  there 
was  no  flame  at  the  burner  or  the  wire.  Local  combustion  could 
thus  go  on  at  the  surface  of  the  wire,  although  the  whole  chimney  was 
filled  with  an  explosive  mixture,  but  a  sudden  disturbance  of  the  gas 
supply  or  outer  air  caused  the  burner  to  light  up  with  a  mild 
explosion.  Combustion  of  gases  without  flame  is  similar  to  the 
combustion  of  solids  like  carbon,  being  attended  by  a  convergence  of 
molecules  to  the  ignition  point.  R.  J.  C. 

Argon  in  Association  with  Radioactive  Zirconium  Minerals. 
Andreas  von  Antropoff  (Zeitsch.  Elektrochem.,  1909,  15,  144—145). 
— O.  Hahn  suggests  {ibid.,  50)  that  the  argon  found  in  a  zirconium 
mineral  (Abstr.,  1908,  ii,  943)  was  derived  from  the  atmosphere.  The 
author  states  that  the  quantity  was  far  larger  than  could  be  accounted 
for  in  this  way.  T.  E. 

Some  Corroded  Metals.  Willem  P.  Jorissen  (Chem.  Weehblad, 
1909,  6,  150 — 153). — An  account  of  the  corrosive  action  of  light  and 
air  on  certain  metals  and  alloys.  A.  J.  W. 

Laboratory  Preparation  of  Sodium  or  Potassium  Hydroxide 
Free  from  Carbonate.  Willem  P.  Jorissen  and  H.  Filippo,  jun. 
(Chem.  Weehblad,  1909,  6,  145— 149).— The  authors  describe  a  method 
of  preparing  sodium  or  potassium  hydroxide  free  from  carbonate  by 

21—2 
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a  modification  of  the  Castner-Kellner  process,  using  a  mercury  cathode 
in  a  solution  of  the  crude  hydroxide.  The  amalgam  formed  is 
decomposed  by  water.  A.  J.  W. 

Theory  of  the  Bell-Chamber  Process.  Andre  Brochet  (Bull.  Soc. 
chim.,  1909,  [iv],  5,  202—207.  Compare  Abstr.,  1908,  ii,  1034).— A 
critical  discussion  of  the  causes  of  the  divergence  in  the  views  of  the 
author  and  of  Chancel  (this  vol.,  ii,  235)  as  regards  this  process,  is 
given.  T.  A.  H. 

Potassium  Perborates.  Conway  von  Girsewald  and  A. 
Wolokitin  (Bet.,  1909,  42,  865— 869).— The  authors  have  prepared 
two  potassium  perborates  having  the  formula?  2KBO.,,H„0  and 

2KB03,H202. 
The  former  is  obtained  by  adding  100  c.c.  of  a  cold  75%  solution  of 
potassium  metaborate,  KB02,  to  1020  c.c.  of  a  cold  3%  solution  of 
hydrogen  peroxide.  After  some  hours  the  liquid  is  filtered  and  the 
perborate  precipitated  by  adding  900  c.c.  of  methyl  alcohol.  The  salt 
is  collected  after  twelve  hours  and  washed  with  ice-cold  water.  It  is 
a  microcrystalline  powder,  of  which  l-25  parts  are  dissolved  by  100 
parte  of  water  at  0°and  2-5  parts  at  15°.  The  salt  is  stable  when  dry, 
but  an  aqueous  solution  loses  its  active  oxygen  at  50°  in  an  hour  and 
more  slowly  at  lower  temperatures. 

The  second  salt,  2KB03,H.,02,  is  obtained  by  the  same  process,  but 
using  .in",,  hydrogen  peroxide.  It  is  a  fine,  white  powder,  which  is 
Btable  at  the  ordinary  temperature.  When  rapidly  heated  it 
deflagrates  at  150 — 160°,  but  when  heated  slowly,  the  active  oxygen 
is  quantitatively  evolved.  One  hundred  parts  of  water  dissolve  070 
part  at  15°.  Both  salts  have  considerably  stronger  antiseptic 
properties  than  either  boric  acid  or  potassium  chlorate.  J.  C.  C. 

[Preparation  of  Persulphates.]  Vereinigte  Chemische  Wekkk 
(U.K. -P.  205067,  205068,  and  205069).— It  has  been  found  that  the 
yield  of  persulphate  is  considerably  increased  when  simple  or  double 
cyanides  are  added  to  the  sulphate  solution  in  the  electrolytic  cell.  A 
cold  concentrated  solution  of  sodium  hydrogen  sulphate  containing  a 
small  proportion  of  potassium  ferricyanide  was  electrolysed  with 
a  ciin  cut  of  ani>de  density  of  Dili?  ampere  per  sq.  cm.  The  yield 
was  maintained  by  the  addition  of  further  quantities  of  ferricyanide, 
and  after  thirty  six  ampere  hours  a  total  yield  of  Ml",,  of  persulphate 
v...  obtained  Alkali  oyanatea,  thiooyanates,  and  cyanamidea  produce 
a  similar  effect.  The  sodium  persulphate  obtained  in  this  waj 
ep. nates  from  the  concentrated  solution  as  a  sludge-like  precipitate, 
which  i  purified  only  with  difficulty  A  granular  form  of  Bodiam 
per  ulphate  i  ,  how  over,  obtained  when  a  small  amount  of  a  potassium 
Bait,  particularly   a   cyanide  derivative,  is   introduced  into  t  he  electro 

(i,  T.  M, 

Chemical  Composition  of  Colloidal  Silver  Produced  Electric 
ally.  G  Rbbibri  (Compt.  ren.l..  1909,  148,  364  357).— Colloidal 
solutions  of  the  noble  metals  have  a  conductivity  muoh  great  er  than  thai 
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of  the  water  they  are  prepared  from,  but  insufficient  to  be  attributed 
to  metallic  conduction.  The  explanation  suggested  by  Blake  in  the 
particular  case  of  silver,  that  soluble  silver  oxide  is  the  conducting 
agent,  is  now  confirmed.  On  precipitating  colloidal  silver  with  an 
electrolyte  (barium  nitrate),  a  minute  amount  of  silver  remains  in 
solution,  which  is  roughly  proportional  to  the  original  conductivity. 
If  a  small  current  is  passed  between  silver  poles  under  water,  the 
colloidal  solution  obtained  is  brown,  and  has  a  low  conductivity.  As 
larger  currents  are  employed,  the  colloid  particles  tend  to  increase  in 
size,  so  that  the  solutions  may  be  greenish  or  bright  green.  In  these 
cases  there  is  more  electrolysis  of  the  water,  and  hence  more  formation 
of  silver  oxide.  In  general,  the  conductivity  of  green  colloidal  silver 
is  much  greater  than  that  of  brown.  The  addition  of  an  electrolyte  to 
brown  colloidal  silver  first  produces  a  change  of  colour  to  green,  and 
then  a  further  agglutination  of  the  granules  into  a  flocculent 
precipitate. 

Soluble  silver  oxide,  often  considerable  in  amount,  may  greatly 
influence  the  properties  of  colloidal  silver,  particularly  its  biological 
action.  R.  J.  C. 

Lead  Chromate.  Edwakd  E.  Free  (J.  Physical  Chem.,  1909,  13, 
114 — 137). — Solutions  of  lead  nitrate  of  concentrations  varying  from 
molar  to  1/16,384  molar  were  mixed  with  solutions  of  potassium 
chromate  of  corresponding  strength  at  intervals  of  temperature 
between  20  and  90°,  and  the  colour  of  the  precipitate  and  average  size 
of  the  crystals  examined.  The  mixing  was  effected  by  adding 
one  solution  slowly  to  the  other  with  rapid  stirring,  but  under  corre- 
sponding conditions  the  same  results  were  not  always  obtained.  The 
largest  crystals  are  obtained  in  dilute  and  hot  solution,  but  the  depth 
of  colour  is  greatest  for  solutions  of  intermediate  concentration 
(1/8 — 1/32  molar).  It  follows  that  the  depth  of  colour  depends 
on  factors  other  than  the  size  of  the  crystals,  probably  on  the  basicity 
of  the  salt.  As  a  chrome-yellow  formed  of  small  crystals  possesses  the 
clearer  colour  and  greater  covering  power,  the  proper  conditions  for 
the  manufacture  of  chrome-yellow  are  rapid  mixing  of  cold  and  con- 
centrated solutions  under  conditions  which  most  successfully  prevent 
the  formation  of  basic  salt.  What  the  latter  conditions  are  has  not 
been  determined.  Glue  retards  precipitation  and  causes  the  formation 
of  smaller  crystals.  G.  S. 

Lead  Chromate  and  its  Change  of  Colour.  Casimir 
Jablczynski  (Chem.  hid.,  1908,  31,  731 — 733). — Freshly  precipitated 
yellow  lead  cbromate  becomes  orange  after  a  short  time  and  loses  its 
lustre.  This  is  prevented  technically  by  the  addition  of  lead  sulphate. 
The  nature  of  the  change,  and  of  the  protective  action,  have  been 
investigated. 

Precipitation  of  potassium  chromate  with  an  excess  of  lead  acetate 
gives  a  yellow  product,  which  does  not  change  colour  in  contact  with 
the  solution,  even  on  boiling,  but  becomes  orange  if  filtered.  Acetic 
acid  does  not  exert  a  protecting   influence.      When   basic  lead   acetate 
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is  used,  the  yellow  precipitate  always  becomes  red  in  time,  losing  water 
to  form   the   basic   salt,  0<Cp|^>Cr04. 

The  presence  of  10%  of  lead  sulphate  in  the  precipitate  prevents  the 
change,  even  if  the  two  solids  are  only  mechanically  mixed  after 
precipitation.  It  has  no  effect  on  basic  lead  chromate.  Barium 
sulphate  and  lead  phosphate  are  without  influence.  The  conclusion  is 
drawn  that  the  presence  of  a  soluble  lead  salt  is  necessary,  and  that 
the  lead  ions  act  by  reducing  the  hydrolysis  of  the  chromate,  the 
change  of  colour  of  which  is  due  to  the  formation  of  the  basic  salt. 

Besides  this  irreversible  change,  a  reversible  change  of  colour  is 
observed,  the  colour  of  the  precipitate  being  deepened  ou  boiling  with 
water,  but  returning  to  its  original  shade  on  cooling.  C.  H.  D. 

Electrolysis  of  Copper  Solutions.  Jean  Meter  (Zeitsch. 
Eleklrochem.,  1909,  15,  12—20,  65— 73).— The  addition  of 
hydrogen  peroxide  to  the  acid  copper  sulphate  solution  of  a  copper 
voltameter  diminishes  the  quantity  of  copper  deposited.  When  a  hot 
neutral  solution  of  copper  sulphate  is  electrolysed,  in  an  atmosphere 
of  hydrogen  or  carbon  dioxide,  with  a  small  current  density, 
cuprous  oxide  alone  is  deposited  on  the  cathode  ;  four  farads  yield- 
ing approximately  one  gram-molecule  of  it  or  about  one-half  the 
theoretically  possible  amount.  The  quantity  of  cuprous  oxide  formed 
is  estimated  by  treating  the  cathode  with  a  neutral  solution  of  iron 
alum  and  titrating  the  ferrous  sulphate  produced  by  the  reactions 
Cu  +  Fe  (SO. ),  -  I  !uS<  \  +  2FeS04  and  Cu20  +  Fe2(S04)3  =  CuSC>4  + 
CuO  +  2FeS<_)4.  From  the  loss  of  weight  of  the  cathode  and  the 
quantity  of  ferrous  salt  produced,  the  quantity  of  cuprous  oxide  is  easily 
calculated. 

When  copper  is  warmed  with  neutral  copper  sulphate  solution, 
cuprous  oxide  and  a  green  basic  cupric  salt  are  formed,  the  quantity  of 
the  former  is  always  less  than  equivalent  to  the  quantity  of  copper 
dissolved.  The  reactions  occurring  arc  probably  Cu +  CuS04  +  H20  = 
Cu20+H2S04  and  Cu20  +  CuSG4  +  H.,0  =  Uu9S04  +  Cu(OH)2.  "The 
basic  salt  is  formed  even  when  air  is  excluded. 

The  greater  part  of  the  paper  consists  of  criticisms  of  Foerster's 
views  of  the  electrolytic  reduction  of  cupric  to  cuprous  ions  and  the 
formation  of  cuprous  oxide  by  hydrolysis  of  cuprous  sulphate  (Abstr., 
L897,  ii,  241  ;  1904,  ii,  818).  The  author  considers  that  copper  is 
always  deposited  primarily,  and  that  it  then  reacts  with  cupric 
sulphate,  thus:  Cu  hCuS04+  H.,()  =  ('uj  I  |  1 1  S04.  T.  E. 

Electrolysis  of  Copper  Sulphate.  Kiurz  FoBBSTBB  (Zeitsch. 
Electrochem.,  1909,  16,73—76).  Meyer's  explanation  of  the  cathodio 
formation  I  ouprou  oxide  (preceding  abstract)  ia  equivalent  to  the 
two  reaotioni  .  CuH  0uSO4  .  "  0us8O4  and  Cu.8<  \4  +  H20  ^  Cu.,0  + 
II  s<  •  ,,  thai  i  ,  be  supposes  the  cuprous  salt  to  be  a  secondary  product, 
when        I        ter  regards  ii    ^     a    primary    product    formed    by   the 

al  of  One  el.  i  I  mi.   Ii  omi  |  OUpIIC  ion. 
The  author  lias  continued   Luther's  observation  of   the  reduction  of 
permanganate  by  a  lolution  of  ouprio  sulphate  which  has  been  boiled 

with    OOpper  (Abstr.,    1901,    ii,    301),  H   reaction   which     Meyer    failed    to 
obtain.  T.  E. 
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Equilibrium  between  Cuprous  and  Cupric  Chlorides  in 
Hydrochloric  Acid  Solution.  G.  Poma  (Atli  R.  Accad.  Lined, 
1909,  [v],  18,  i,  133 — 138). — Cuprous  chloride  dissolves  in  a  solution 
of  cupric  chloride  in  hydrochloric  acid,  forming  a  brown  solution, 
from  which  water  re-precipitates  cuprous  chloride.  The  solubility  of 
cuprous  chloride  in  solutions  containing  the  same  amount  of  hydro- 
chloric acid  is  approximately  proportional  to  the  concentration  of  the 
cupric  chloride,  the  proportionality  being  best  seen  in  strongly  acid 
( \X)  solutions.  The  results  indicate  the  formation  of  cuprous-cupric 
salts.  C.  H.  D. 


^T 


Constitution  of  the  Cuproso-cupric  Chloro-salts.  G.  Poma 
(Atli  R.  Accad.  Lincei,  1909,  [v],  18,  i,  192—197.  Compare 
preceding  abstract). — The  specific  conductivity  of  a  3iV-solution  of 
hydrochloric  acid  is  not  notably  altered  by  the  addition  of  cupric  or 
cuprous  chloride,  or  both.  By  measuring  the  oxida- 
tion and  reduction  potentials  at  an  electrode  of 
platinised  platinum  in  such  a  solution,  it  is  found 
that  as  the  concentration  of  cupric  chloride  is  in- 
creased, that  of  cuprous  copper  increases  enormously, 
whilst  the  number  of  cuprous  ions  in  the  solution 
shows  only  a  very  small  increase,  indicating  that 
the  cuprous  copper  is  present  in  a  complex  ion, 
the  cupric  copper  being  free.  Transport  experi- 
ments show  that  the  brown  substance  travels  to 
the  anode,  the  liquid  round  the  cathode  becoming 
green.  The  complex  anion  probably  contains  Cu11 
as  well  as  Cu1.  The  investigation  is  being  con- 
tinued. C.  H.  D. 

An  Apparatus  for  the  Purification  of 
Mercury.  L.  Junius  Desha  (Amer.  Chem.  J., 
1909,  41,  152— 155).— The  form  of  the  appa- 
ratus, which,  with  the  exception  of  the  india-rubber 
stopper  D,  is  entirely  of  glass,  will  be  understood 
from  the  diagram.  The  tube  A  is  22  mm.  in 
diameter  and  90  cm.  long  ;  B  is  35  cm.  long  and  of 
the  same  diameter  ;  C  and  F  are  of  thick-walled 
capillary  tubing  1"5  mm.  in  bore  ;  C  is  200  cm.  long, 
and  F,  76  cm.  long ;  E  is  20  mm.  in  diameter  and 
15  cm.  long.  Into  the  bottom  of  the  mercury  trap, 
G,  a  capillary  tube,  H,  the  lower  end  of  which  is 
blown  into  a  small  bulb  pierced  with  several  very 
small  holes,  is  fused.  The  action  of  the  apparatus 
is  as  follows.  Mercury,  sufficient  (or  excess)  to 
cover  the  lower  end  of  the  tube  C,  is  poured  into.6, 
and  the  remainder  of  A  is  filled  with  1%  nitric 
acid.  After  filling  the  mercury  trap  G  with  mercury,  K  is  con- 
nected to  a  suction  pump,  and  the  stopcock,  L,  is  adjusted  so  that 
alternate  small  portions  of  mercury  and  air  are  drawn  up  the  tube  p 
into  E.     Mercury  is,  of  course,  simultaneously  drawn  up  into  F  to 
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balance  that  in  C.  The  mercury  so  transferred  to  E  gradually  falls 
into  the  trap  G,  and  thence  through  the  fine  holes  in  the  lower 
end  of  the  tube  H  into  the  column  of  dilute  nitric  acid  in  A. 

The  apparatus  is  obviously  quite  automatic,  and  the  mercury  can  be 
passed  through  the  cleansing  solution  any  desired  number  of  times  by 
leaving   the  apparatus  working  a  sufficient  length   of  time. 

E.  H. 

Copper  Complexes  in  Ammoniacal  Solution.  Harry  M. 
Dawson  (Ber.,  1909,  42,  720—726.  Compare  Trans.,  1900,  77, 
1239  ;  Hantzsch  and  Robertson,  this  vol.,  ii,  44). — The  copper 
tetrammine  complex,  Ou(NH3)4,  is  shown  not  to  be  so  stable  as  Hantzsch 
and  Robertson  imagine,  and  the  author,  whilst  admitting  that  the 
spectrophotometric  method  of  these  authors  is  satisfactory  for  the 
examination  of  ammoniacal  copper  solutions  rich  in  ammonia,  claims 
that. his  partition-coefficient  method  is  simpler  and  gives  more 
accurate  results  for  solutions  in  which  the  concentration  of  the 
ammonia  is  relatively  small.  C.  S. 

Double  Salts  of  Mercuric  Iodide.  Andre  Duboin  (Ann.  Chim. 
lyh)/s.,  1909,  [viii],  16,  258— 288).— A  resume  of  work  already 
published  (compare  Abstr.,  1905,  ii,  637  ;  1906,  ii,  85,  231,  286,  359, 
54 1,  673  ;  1907.  ii,  955  ;  1908,  ii,  598).  A  second  thorium  mercuric 
iodide,  ThI4,2HgI2,12H20,  is  described.   .  M.  A.  W. 

Revision  of  the  Atomic  Weights  of  the  Rare  Earths. 
Georges  Urbain  (Bull.  Soc.  chim.,  1909,  [iv],  5,  133 — 172).— This 
paper  forms  Urbain's  contribution  to  the  work  of  the  "International 
Committee  on  Atomic  Weights,"  and  gives  a  resume  of  the  data  on 
which  the  1909  "International  Atomic  Weights"  for  the  following 
elements  are  based,  namely,  cerium,  dysprosium,  erbium,  europium, 
gadolinium,  lanthanum,  lutecium,  neodymium,  ytterbium  (neo- 
ytterbium),  praseodymium,  samarium,  scandium,  terbium,  thulium, 
yttrium.  It  is  also  pointed  out  that  holmium  probably  has  an  atomic 
weight  between  162-5  and  167,  but  that  the  homogeneity  of  this 
substance  is  not  yet  satisfactorily  established.  T.  A.  H. 

Thermal  Phenomena  which  Accompany  the  Action  of  Water 
on  Aluminium  Powder.  Emile  Koiin-Aiikest  and  J.  Cabvallo 
(Compt.  rend.,  1909,  148,  410  —  413). — The  oxidation  of  aluminium 
powder  by  water  is  accompanied  by  an  evolution  of  45,000  ool.  per 
gram  atom  of  aluminium,  and  subsequently  by  a  slow  absorption  of 
heat  as  the  oxide  becomes  hydrated.      Tin'  grains  in   the  resulting 

powder  contain  28*1%  of  water  and  a  core  of  i cidised  aluminium. 

Tin'  estimati >i   water  is  found  to  bo  complicated  by  the  fact  that 

place  on  beating,  and  a  mcii  in-able-  amount  of  hydrogen 
lived. 

I'ln'  ral I    OZygeD   to  combined   aluminium  is  somewhat  less   than 

thai  required  by  the  formula  AI..O.,,  whence  the  conclusion  is  drawn 
that  a  lower  oxide   is  present.     Continuation  is  found  in  the  fact  that 
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the  hydrogen  evolved  by  the  action  of  hydrochloric  acid  on  the  powder 
is  more  than  equivalent  to  the  ferric  sulphate  the  powder  can  reduce. 

R.  J.  C. 

Examination  of  an  Old  Devitrified  Glass  which  had  become 
Violet  in  Colour  under  the  Influence  of  Solar  Radiation. 
Dklachanal  (Compt.  rend.,  1909,  148,  639 — 640).— When  heated  to 
a  temperature  corresponding  with  complete  fusion,  100  grams  of  the 
glass  evolved  about  70  c.c.  of  gas,  most  of  which  was  absorbed  by  a 
solution  of  potash,  the  small  remainder  consisting  of  oxygen  and 
nitrogen.  A  crystalline  sublimate  which  was  obtained  consisted 
chiefly  of  sodium  chloride  with  smaller  quantities  of  potassium 
sulphate,  arsenious  oxide,  and  sodium  sulphate.  H.  M.  D. 

Solubility  of  Manganese  Sulphate  in  Mixtures  of  Water  and 
Alcohol.  Frans  A.  H.  Schreinemakers  (Cliem.  Weekblad,  1909,  6, 
136—139.  Compare  Cuno,  Abstr.,  1908,  ii,  160).— The  solubility  of 
manganese  sulphate  in  mixtures  of  water  and  alcohol  in  various 
proportions  has  been  determined  at  25°  and  50°,  and  tables  showing 
the  percentages  of  water,  alcohol,  and  manganese  sulphate  in  the 
solutions  are  given.  A.  J.  W. 

Double  Salts  of  Ammonium  Sulphate  and  Manganese 
Sulphate.  Frans  A.  H.  Schreinemakers  (Chem.  Weekblad,  1909, 
6,  131—136.  Compare  Cottrell,  Abstr.,  1901,  ii,  12).— At  25° 
the  following  double  salts  of  ammonium  and  manganese  have 
been  isolated;  2MnS04,(NH4).,S04,llH00  ;  MnS04,(NH4).,S04,6H.,0  ; 
MnS04,2(NH4)2S04,6H,0.  At"o0°,  the  following  have  been  isolated  : 
3MnS04,(NH4)oS04,H.,0;2MnS04.(NH4).,S04;MnSO4,(NH4)2S04,iH20. 

A.  J.  W. 

The  Hardening  and  Tempering  of  Iron  and  Steel.  Ed.  Maurer 
(Metallurgie,  1909,  6,  33 — 52). — The  hardness  of  steel  quenched  from 
800°  is  only  slightly  altered  by  heatiug  until  nearly  400°,  when  a 
rapid  fall  takes  place.  Pure  austenite  (Abstr.,  1908,  ii,  489)  is  little 
harder  than  annealed  iron  :  its  hardness  is  increased  by  heating 
to  400°,  owing  to  its  conversion  into  martensite.  Above  this 
temperature  it  behaves  like  other  hardened  steels.  The  curves  of 
remanent  magnetism  show  a  marked  maximum  at  450°.  Pure 
austenite  shows  a  large  increase  of  magnetism  when  heated  to  450° 
or  when  cooled  in  liquid  air. 

The  electrical  resistance  falls  with  increasing  tempering  tempera- 
ture, becoming  constant  after  300°.  The  changes  in  resistance,  unlike 
tliose  in  the  other  physical  properties,  are  due  to  the  hardening 
carbon,  as  is  shown  by  experiments  with  pure  iron. 

The  thermal  and  microscopic  examination  shows  that  y-iron  may 
occur  in  hypoeutectoid  steels  if  the  quenching  temperature  is  not 
below  1000°.  It  is  also  produced  by  mechanical  deformation  in  the 
cold. 

The  hardness  is  not  due  to  carbon,  but  to  the  presence  of  allo- 
tropic   forms   of   iron.     A  hypothetical   explanation    of    all  the   facts 
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is  proposed,  based  on  the  formation  of  solid  solutions  of  the  different 
modifications  of  iron,  with  and  without  carbon.  C.  H.  D, 

The  Precipitation  of  Nickel  Sulphide  from  Aqueous  Solu- 
tions.    Alfred  Thiel  and  H.  Ohl  (Zeitsch.  anorg.  C/iem.,   1909,  61, 

396 412). — The  addition  of  ammonium  sulphide  to  dilute  solutions 

of  nickel  salts  only  produces  a  brown  coloration  after  an  interval. 
The  effect  is  not  due  to  supersaturation.  The  velocity  of  precipitation 
increases  with  the  concentration  of  the  reacting  substances  and  with 
the  temperature.     Both  ammonia  and  acids  delay  the  precipitation. 

It  is  assumed  that  the  first  product  of  the  reaction  is  the  simple 
sulphide,  NiS.  A  precipitate  is  only  produced  immediately  when  the 
solubility  product  for  NiS  is  exceeded.  In  other  cases  the  NiS 
remains  in  solution,  slowly  polymerising  to  (NiS)x,  which  is  less 
soluble.  The  brown  liquid  is  a  colloidal  solution.  By  precipitating  a 
nickel  solution  with  an  excess  of  colourless  ammonium  sulphide  and 
rapidly  filtering,  a  clear  solution  may  be  obtained,  which  gradually 
becomes  brown,  confirming  the  above  explanation. 

The  precipitation  of  nickel  by  dimethylglyoxime  or  potassium  thio- 
carbonate  is  instantaneous.  C.  H.  D. 

Nature  of  the  Metatungstates  and  the  Existence  of 
Rotatory  Power  in  Crystals  of  Potassium  Metatungstate. 
H.  Copaux  (C'ompt.  rend.,  1909,  148,  633— 636).— A  new  formula  is 
suggested  for  the  metatungstates  in  order  to  express  the  isomorphous 
relationships  which  are  exhibited  by  corresponding  borotungstates 
and  metatungstates.     The  barium  salts  are  formulated  as 

5BaO(B203,24\V03),54H20  and  6BaO(3H20,24\V03),54H20 
respectively.     According  to  these  formulae  the  molecular  proportion  of 
barium  oxide  is  different  in   the  two  isomorphous   salts.     A  similar 
difference   is   found    when    the   potassium    salts   are   compared.       A 
new  hydrated  potassium  metatungstate  of  the  composition 

K  O,4W03,6-5H20 
has  been  isolated,  which  is  not  only  isomorphous  with  the  correspond- 
ing borotungstate  and  silicotungstate,  but,  as  in  these  cases,  the  crys- 
tals exhibit  dextrorotatory  power.  To  bring  out  this  above  relation- 
ship the  metatungstate  is  formulated  as  6K.,0(3H.,0,24W03),36H20, 
corresponding  with  the  borotungstate,  5K20(B203,24\V03),36H20, 
and  the  silicotungstate,  4K20(2Si02,24\V03),36H20.  The  con- 
tinuous series  of  compounds  thus  formulated  is  completed  by 
tl„-  phosphotungstate,  3K20(P205,24W08),36H,<>.  H.  M.  D. 

Analogies  of  Uranium  with  Other  Elements.  William 
i  )ii  m-m  k    it.    CoNINOH    (Hull.    Acad.    rot/,    lielg.,    1909,    175 — 176). — 

Tin-  parallelihi .i  ting  between  the  uranatos,    R'.TJO^,  diuranates, 

0T,  peruranati.-.  I:  ,!'(),  and  the  chroniMtcs,  l;    <  'i '  >,,  .  I  l.-hn  .m.-i  I .-... 
I;  CrOj,  and  pei  chromates,  &',<  Irl  ',.  ia  pointed  out,  and  suggested  :>*  ■■<■ 

rniiiii ni.it i f  the  formula  of   the  peruranates.     It  also  supports 

Moissan's  view  that  perohromio  acid  is  to  be  regarded  as  a  true 
combination  of  ohromic  anhydride  and  hydrogen  peroxide:  (>(),+ 
II  <i       II  i'i'>        Moreover,  diurnnic    acid,    ll,l'..'>7,    is    analogous    to 
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dichromic  and  disulphuric  (H2S.,07)  acids,  and  to  a  certain  extent  to 
pyrophosphoric,  H4P.,07,  pyroantimonic,  H4As207,  and  pyrobismuthic, 
H4Bi207,  acids.  E.  H. 

Uranates.  William  Oechsner  de  Coninck  [Bull.  Acad.roy.  Belg., 
1909,  173—175.  Compare  Abstr.,  1905,  ii,  38).— Since  the  publica- 
tion of  previous  work,  the  author  has  come  to  the  conclusion  that  the 
formation  of  uranates  by  the  action  of  alkalis  on  uranyl  chloride  is  to 
be  represented  generally  by  the  equation:  UO„Cl„  +  2M20  =  2MC1  + 
M„TJ04,  M  representing  an  atom  of  a  univalent  metal.  If  the  reaction 
takes  place  in  the  presence  of  air,  however,  peruranates  (U05M'„  and 
U05M")  are  formed,  thus:  2U0.2C12  +  !K20  +  02  =  4KC1  +  L'K2U06. 
The  latter  are  various  shades  of  red  in  colour,  being  thus  distinguished 
from  the  urauates  aud  diuranates,  which  are  yellow  or  orange  ;  they 
agree  in  properties  and  reactions  with  the  salts  described  by 
Pissarjewsky  and  Melikoff  (Abstr.,  1898,  ii,  165),  and  when  heated 
for  some  time  at  the  temperature  of  fused  potassium  hydroxide,  lose 
oxygen,  and  are  transformed  into  uranates.  The  peruranates  of 
potassium,  sodium,  and  barium  have  been  obtained  ;  that  of  calcium 
could  not  be  obtained  free  from  the  uranate.  E.  H. 

Explanation  of  a  Contradiction  connected  •with  the  Con- 
stitution of  Alloys  of  Tin  and  Lead.  W.  Guertler  {Zeitsch. 
Elektrochem,  1909,  15,  125 — 129). — The  electrical  conductivity  of 
alloys  of  tin  and  lead  is  a  linear  function  of  the  composition,  which 
is  interpreted  to  mean  that  the  metals  form  neither  compounds  nor 
mixed  crystals.  On  the  other  hand,  the  study  of  the  heat  evolved 
on  solidification  (Stoffel,  Abstr.,  1907,  ii,  357  ;  Kurnakoff  and 
Schemtschuschny,  Abstr.,  1908,  ii,  932)  indicates  that  mixed  crystals 
are  formed  from  0  to  about  10%  of  tin  and  from  about  99'5  to  100%. 
The  thermal  data  refer  to  the  eutectic  temperature  (183°),  whilst  the 
conductivity  data  refer  to  temperatures  below  150°.  The  author 
thinks  it  probable  that  the  mixed  crystals  which  exist  at  180°  decom- 
pose at  lower  temperatures  into  tin  and  lead  ;  that  some  change  occurs 
is  proved  by  a  small,  but  distinct,  development  of  heat,  which  occurs 
about  150°.  T.  E. 

Tin  Phosphides.  Pierre  Jolibois  (Compt.  rend.,  1909*  148, 
636 — 638). — The  compounds  formed  by  tin  and  phosphorus  have  been 
investigated  by  metallographic  examination  of  the  solid  products 
obtained  on  cooling  various  fused  mixtures  of  the  two  elements. 
Alloys,  in  which  the  percentage  of  phosphorus  varies  from  one  to 
thirteen,  contain  the  phosphide  Sn4Ps  ;  this  was  isolated  by  making  the 
alloy  the  positive  pole  in  a  solution  of  sodium  polysulphide.  In  these 
circumstances  the  uucombined  tin  dissolves  in  the  solution,  whereas 
the  crystals  of  the  phosphide  are  not  acted  on.  The  phosphide 
has  a  silver-white  colour,  and  crystallises  in  small  spangles;  D°  5'  18, 
and  it  begins  to  dissociate  at  480°.  •  It  is  oxidised  by  warm 
nitric  acid  ;  hydrochloric  acid  decomposes  it  with  the  evolution  of 
hydrogen    and  a  mixture  of  the  hydrides  of    phosphorus  ;   it  is  also 
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acted  on  by  a  warm  solution  of  potassium  hydroxide  with  the  formation 
of  hydrogen  phosphide. 

Fused  mixtures  containing  more  than  13%  of  phosphorus  can  be 
obtained  by  heating  under  pressure.  By  acting  on  the  products 
obtained  from  such  mixtures  with  hydrochloric  acid,  warm  sodium 
hydroxide  solution,  and  finally  with  dilute  nitric  acid  at  50°,  the 
phosphide  SnP  was  isolated.  This  is  crystalline,  has  a  metallic 
appearance,  D°  4"10,  and  it  begins  to  dissociate  into  phosphorus  and 
the  phosphide  Sn4P3  at  415°.  It  is  acted  on  violently  by  fuming  nitric 
acid.  H.  M.  D. 

Thorium.  Richard  J.  Meter  (Zeitsch.  Elektrochem.,  1909,  15, 
105 — 106.  Compare  this  vol.,  ii,  53). — Replying  to  Karstens  (this 
vol.,  ii,  243),  the  author  still  believes  that  von  Bolton's  thorium 
contained  oxide.  T.  E. 

Electrolytic  Production  of  Tin.  A.  J.  M.  Thirot  (D.R.-P. 
203519). — Tin  is  deposited  electrolytically  in  a  coherent  deposit  from  a 
moderately  concentrated  solution  of  sodium  stannate,  providing  that 
just  sufficient  sodium  sulphide  is  added  to  precipitate  other  metals, 
such  as  lead  and  copper,  and  that  the  bath  is  maintained  at  80°  and 
the  current  density  at  300  to  400  amperes  per  square  metre. 

G.  T.  M. 

Hydrolysis  of  Bismuth  Halides.  Walter  Herz  and  Alfred 
Bulla  (Zeitsch.  anorg.  Chem.,  1909,  61,  387 — 395). — Bismuth  chloride 
was  shaken  with  varying  quantities  of  water  for  twenty-four  hours  at 
25°,  the  bismuth  and  hydrogen  chloride  in  the  solution  being  then 
estimated.  The  relation  [BiG'ls]/[HCl]2  =  const.  holds  good  over  a 
iderable  range  of  dilution.  Alkali  chlorides  increase  the  solubility 
of  bismuth  chloride.  Bromides  have  a  greater  influence  than  chlorides, 
and  nitrates  less,  in  reducing  the  hydrolysis ;  sodium  sulphate  is 
practically  without  influence. 

Bismuth  bromide  behaves  in  the  same  manner  as  the  chloride.  The 
only  basic  compounds  resulting  from  the  hydrolysis  are  BiOCl  and 
BiOBr. 

Bismuth  iodide  reacts  so  slowly  with  water  that  equilibrium  is 
hardly  to  be  reached  at  25°;  experiments  are  therefore  to  be  made  at 
higher  temperatures.  Bismuth  fluoride  is  not  hydrolysed  either  by 
cold  or  by  boiling  water,  C.  H.  D. 

Bismuth  Hydroxide  and  Its  Behaviour  towards  Alkalis. 
I,  Moskh  (Zr.iur/,..  anorg.  Chem.,  1909,  61,  379— 386).— Bismuth 
hydroxide,  free  I'r  m  basic  Milts,  is  host  prepared  by  running  a  solution 
ot  a  bismuth  salt  mixed  with  glycerol  into  sodium  hydroxide  and 
immediately  neutralising  almost  the  whole  excess  of  alkali  with  dilute 
oitric  or  acetic  acid  It  sulphuric  acid  is  used,  as  recommended  by 
Thibault  (Abstr.,  1901,  ii,  l"*)),  the  product  contains  some  basia 
sulphate.     The  precipitate,  after  trashing  with   a  little  alcohol  and 

drying  in  air,  lias  I  lie  OOmpOl  it  ion    Bi(OH),,  I  mi  I    readily  absorbs  carbon 
le.     Over  Sulphuric  aoid,  Water  18  given  off  continuously,  an  arrest 

it  the  composition  BiO-oll  not  being  observed. 
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In  contact  with  alkaline  solutions,  the  orthohydrate  passes  over 
into  the  more  stable,  yellowish-white  metahydrate,  BiOOEL  On 
exposure  to  light  the  metahydrate  obtained  in  the  wet  way,  but  not 
that  prepared  by  heating  the  orthohydrate,  is  converted  into  a  grey 
modification  having  the  same  composition.  This  grey  substance  is 
obtained  as  an  intermediate  stage  in  the  conversion  to  oxide  by  gentle 
heat.  Bismuth  oxide  also  exists  in  several  modifications  (Guertler, 
Abstr.,  1904,  ii,  130). 

The  solubility  of  bismuth  hydroxide  in  alkalis  has  also  been 
estimated,  the  bismuth  content  of  the  solutions  being  determined  by 
Planes'  colorimetric  method  (Abstr.,  1904,  ii,  93).  At  20°,  freshly 
precipitated  bismuth  hydroxide  is  practically  insoluble  in  sodium 
hydroxide  up  to  iV/l,  slightly  soluble  in  solutions  up  to  42IT/1, 
and  markedly  so  in  more  concentrated  solutions.  At  100°  the 
solubility  is  greater,  although  still  small  in  dilute  solutions. 

C.  H.  D. 

Compounds  of  Gold  with  Bromine.  Febnand  Meyer  (Compl. 
rend.,  1909,  148,  346—348.  Compare  Lengfeld,  Abstr.,  1902,  ii, 
27). — The  direct  action  of  excess  of  bromine  on  precipitated  gold  gives 
rise  to  a  film  of  auric  bromide,  AuBr3,  which  prevents  further  actiou 
of  the  bromine.  If,  however,  precipitated  gold  is  continuously  shaken 
with  bromine  for  twelve  hours,  or  alternately  heated  with  it  to  100°  and 
cooled,  it  is  entirely  converted  into  auric  bromide,  which  is  soluble  in 
excess  of  bromine  and  can  be  obtained  pure  in  black  crystals  attaining 
to  6  mm.  in  length. 

The  product  obtained  by  subjecting  gold  to  the  prolonged  action  of 
bromine  dissolved  in  carbon  tetrachloride  in  such  proportion  as  to 
give  AuBr2  is  a  black  powder  without  definite  properties,  and  is  doubt- 
less a  mixture  of  gold  with  aurous  and  auric  bromides.  When  auric 
bromide  is  heated  to  its  dissociation  temperature,  bromine  distils  off 
and  aurous  bromide,  AuBr,  a  green  substance,  remains.  At  a  higher 
temperature  this  dissociates  into  its  elements. 

The  dissociation  curves  of  aurous  bromide  and  auric  bromide  have 
been  studied,  but  no  evidence  of  the  existence  of  the  compound 
AuBr,  could  be  obtained.  Auric  bromide  is  volatile  in  an  atmosphere 
of  bromine  at  300°.  R.  J.  C. 

Melting  Point  of  Platinum.  C.  Feby  and  C.  Cheneveau  (Compt. 
rend.,  Iy09,  148,  401 — 404). — The  melting  point  of  platinum  has 
been  variously  stated  at  temperatures  varying  from  1706°  to  1855°,  a 
recent  research  (Waidner  and  Burgess,  Abstr.,  1907,  ii,  882) 
indicating  the  value  1753°. 

The  authors  have  determined  the  melting  point  of  platinum  heated 
in  a  variety  of  ways.  The  optical  pyrometer  was  employed,  and 
as  Wien's  law  only  holds  for  radiation  from  black  surfaces,  it  was 
necessary  to  determine  the  emissive  power  of  platinum,  which  is  a 
function  of  the  temperature.  A  horizontal  platinum  wire,  heated 
electrically,  broke  at  1690°,  somewhat  below  its  true  melting  point.  A 
vertical  wire  fused  into  a  drop  at  1710°.  A  platinum > wire  held  verti- 
cally in  the  flame  of  a  Meker  burner  fused  iuto  a  bead  at  1740°.     In 
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the  coal-gas  oxygen  flame  the  temperature  of  fusion  lay  between  1700° 
and  1750°,  according  as  an  oxidising  or  reducing  flame  was  employed. 
The   conclusion   is  drawn  that  the  melting  point  of  platinum,  like 
that  of   silver,   depends   on   the   nature  of   the   atmosphere   in   which 
fusion  takes  place.  R.  J.  C. 

Nature  of  the  Platinum-Lead  Alloys.  Nicolai  A.  Pushin  and 
P.  N.  Laschtschenko  {Zeitsch.  anorg.  Chem.,  1909,  62,  34 — 39  ; 
J.  Eitss.  Phys.  Chem.  Soc,  1909,  41,  23— 28).— The  electric  potential 
of  platinum-lead  alloys  was  measured  against  lead  in  a  Nj\  lead 
nitrate  solution.  Up  to  33  atomic  %  Pt,  the  alloys  have  the  same 
potential  as  pure  lead.  At  that  point  a  sudden  fall  occurs,  indicating 
the  existence  of  a  compound  Pb.,Pt.  A  second  fall  occurs  at  50 
atomic  %  Pt,  corresponding  with  the  compound  PbPt.  Both  these 
compounds  have  been  recognised  by  the  freezing-point  and  microscopic 
methods  (Doerinckel,  Abstr.,  1907,  ii,  785),  although  the  composition 
of  the  former  compound  could  not  be  determined  with  certainty.  The 
third  compound  found  by  Doerinckel,  richer  in  platinum  than  PbPt, 
is  not  recognisable  by  the  electrolytic  method,  as  the  potential  of 
PbPt  is  already  near  that  of  pure  platinum.  C.  H.  D. 

Solid  Solutions  in  the  Dissociation  of  the  Oxides  of 
Platinum.  Lotiiar  Wohler  and  W.  Frey  (Zeitsch.  Elektrochem., 
1909,  15,  129 — 142). — When  platinous  hydroxide  was  heated  in  a 
vacuous  tube  (containing  phosphoric  oxide)  at  400°,  oxygen  was  not 
evolved.  After  twelve  hours  the  product  contained  metallic  platinum, 
which  was  removed  by  means  of  aqua  reyia,  leaving  an  oxide  with 
9-02%  of  oxygen;  two  and  a-half  days'  heating  gave  a  similar  residue 
with  9-47%  of  oxygen.     Platinous  oxide  contains  7'6%  of  oxygen. 

In  other  experiments  at  450°  to  470°,  oxygen  was  evolved,  and  the 
residue,  after  extraction  of  platinum,  contained  from  9-5  to  10-3\,  of 
oxygen.  It  appears,  therefore,  that  platinous  oxide  decomposes  into 
platinum  and  platinum  dioxide,  which  dissolves  in  the  monoxide, 
lowering  its  dissociation  tension. 

For  example,  a  sample  of  the  monoxide  heated  at  510°  gave 
a  pressure  of  752  mm.,  which  diminished  in  forty  hours  to  203  mm. 

\\  Inn  platinum  dioxide  was  heated  at  510 — 515°  in  a  vacuum  until 

iis  oxygon  content  (111",,)  was  diminished  below  that  of  the  monoxide 

(7'6%),  the  residue  contained  much  metallic  platinum  ;  after  removing 

this  with  aqua  regia,  the  residual   oxide  contained   13'0  to   132%  of 

oxygen.      When    the  quantity   of   oxygen   removed    was    loss,    so    as 

to  leave  a  substance  with  approximately  the  composition  of   platinum 

uioxide,   the    result    was    the    same;    the    oxide    remaining    after 

extraction   of   metallic   platinum   contained    13*38%  of  oxygen.      It    is 

shown    that    platinous  oxide   (dried  at    L20      160°)    is   not,  oxidised  by 

ll    appears,  therefore,    that    platinum    dioxide    dissociates 

Into    tin-    metal    and     a    solid    solution    of    either    tho    monoxide    or 

ide  in  the  dioxide. 

The    I'ipiililiriiim    pleasures   could    not    he    measured,    owing    to    tho 

extraordinary  slowness  of  the  reactions.     The  oxides  may  be  heated 
i"i  days  at   temperatures  ISO    to  200°  uhove  the  temperature  oorre 
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sponding  with  equilibrium  without  losing  oxygen.  The  metal  takes 
up  oxygen  equally  slowly.  The  dissociation  pressures  of  the 
monoxide  and  sesquioxide  are,  however,  higher  than  that  of  the 
dioxide. 

The  rate  of  evolution  of  oxygen  from  the  dioxide  at  constant 
temperature  exhibits  remarkable  features.  The  evolution  begins 
slowly,  then  becomes  very  rapid,  and  finally  diminishes  gradually. 
The  rapid  evolution  begins  (at  514 — 520°)  when  the  oxygen  content 
of  the  oxide  has  fallen  to  11-6  to  12%.  It  is  thought  that  a 
supersaturated  solutiou  of  monoxide  or  sesquioxide  in  the  dioxide  is 
first  formed,  and  when  this  has  reached  a  certain  concentration  it 
decomposes  suddenly.  T.  E. 

Ruthenium  and  its  Compounds.  Alexander  Gutbieb  (Zeit. 
angew.  Chan.,  1909,  22,  487—493.  Compare  Abstr.,  1905,  ii,  463).— 
Previous  to  undertaking  a  determination  of  the  atomic  weight  of 
ruthenium,  a  study  has  been  made  of  the  behaviour  of  some  of  its 
compounds,  more  especially  the  tetroxide  and  the  chloride. 

The  tetroxide  was  first  prepared  by  Claus  (Bull.  Acad.  Sci.  St. 
Petersburg,  1859,  [ii],  1,  97),  who  fused  the  element  with  potassium 
nitrate  and  potassium  hydroxide  in  a  silver  dish  and  treated  the  salt 
thus  obtained  with  water  and  passed  chlorine  through  the  warmed 
solution,  obtaining  the  volatile  tetroxide  in  the  distillate.  This 
method  of  preparation,  and,  indeed,  the  apparatus  described  by  Claus, 
has  been  found  to  be  the  best  at  present  known.  The  quantities  used 
and  details  of  the  operation  are  given  in  the  present  paper.  Howe 
(Abstr.,  1902,  ii,  86)  has  described  a  method  of  preparation,  making 
use  of  a  nickel  crucible  and  sodium  peroxide,  but  it  is  found  that  an 
appreciable  quantity  of  nickel  becomes  dissolved  and  is  difficult  to 
separate.  The  tetroxide  was  obtained  by  Claus'  method  as  a  yellow 
oil  which  solidified  to  a  crystalline  mass  when  cooled  ;  the  vapour 
vigorously  attacks  cork  and  rubber,  and  is  very  poisonous. 

Ruthenium  tetroxide  was  purified  by  repeatedly  shaking  with  warm 
water  to  remove  all  traces  of  chlorine,  separating  as  completely  as 
possible  from  water,  and  finally  subliming  several  times  in  a  vacuum, 
when  it  was  obtained  in  beautiful  crystals. 

Ruthenium  chloride,  RuCl3,  has  been  prepared  by  treating  the 
tetroxide  with  20%  hydrogen  chloride  solution,  and  placing  it  in 
a  cooling  mixture,  under  reduced  pressure,  for  two  hours.  The 
solution  thus  obtained  was  freed  from  chlorine  and  unaltered  oxide, 
and  concentrated  to  a  syrup  by  drawing  a  current  of  dry  air  over  the 
warmed  liquid.  It  was  then  left  over  concentrated  sulphuric  acid  in 
an  evacuated  desiccator  until  it  solidified  to  an  almost  black,  crystalline 
mass. 

This  6olid  substance  becomes  liquid  when  in  contact  with  the 
atmosphere,  and  dissolves  in  dilute  aqueous  or  alcoholic  hydrogen 
chloride,  developing  an  intense  purple-red  colour.  J.  V.  E. 
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Mineralogical    Chemistry. 


Iodyrite    from    Tonopah,    Nevada.     Edward    H.    Kraus   and 

0.  W.  Cook  (Amer.  J.  Set.,  1909,  [iv],  27,  210— 222).— A  crystallo- 
graphic  description  is  given  of  material  from  this  new  locality  for  the 
mineral.  The  crystals  occur  on  quartz  and  measure  1 — 5  mm.  in 
length  ;  they  are  pronouncedly  hemimorphic  in  development,  and  show 
combinations  of  the  basal  plane,  hexagonal  prism,  and  several  new 
hexagonal  pyramids  :  a  :  c  =  1  :  0-8204.  Etching  figures,  produced  by 
a  strong  solution  of  sodium  chloride,  indicate  that  the  symmetry  is 
that  of  the  dihexagonal-pyramidal  class.    Analysis  gave  :  Ag,  45-95% ; 

1,  5401°o  ;  D  5*51.  Crystals  from  Broken  Hill,  New  South  Wales,  are 
also  described.  L.  J.  S. 

Talc  from  Kossoi-Brod,  Urals.  L.  L.  Ivanoff  (Zeitsc/t.  Kryst. 
Ml,,.,  1909,  46,  221  ;  from  Bull.  Soc.  Nat.  Moscow,  1906,  Nos.  1  and  2, 
156 — 160). — Analysis  gave  : 

Si02.  A1.,0>     FegO,,  FeO.      MgO.  II./).  Total.  Sp.  gr. 

60-37  179  313  2871  5-18  99-18  2805 

.  Hydrochloric  acid  extracted  SiO.,,  0-58  ;  Fe.^  +  FeO,  088  ; 
MgO,    2-86%.  L,  J.  s. 


Physiological    Chemistry. 


Catalase  of  the  Blood.  Georg  Lockemann,  J.  Thies,  and 
IIiinkkii  Wicheen  (Zeitsch.  /,/tysiol.  Chem.,  1909,68,390 — 431). — 
Sodium  chloride  inhibits  the  decomposition  of  hydrogen  peroxide  I >v 
light.  especially  l>y  feeble  light.  The  estimation  of  catalase  in  the 
blood  by  . I. .!li-s'  method  gives  the  same  results  if  blood  is  diluted  with 
physiological  salt  solution  or  hiked  with  water.  Sodium  chloride 
inhibits  the  catalase  action,  especially  if  water  has  been  added; 
hi  sulphate  has  scarcely  any  action.  Ferrous  ammonium  sulphate, 
ferric  ammonium  sulphate,  and  ferric  chloride  inhibit  tho  decomposi- 
tion of  hydrogen  peroxide  and  the  catalase  aotion  on  blood  in  the 
order  named,  the  least  active  I  icing  placed  lirM .  Many  experiments  on 
the  influence  of  temperature  on  the  reaction  velocity  of  catalase  action 
are  given.  White  light  inhibits  the  aotion,  then  blue  and  red,  red 
ben.  ■  active.      Rontgen  rays  do  not  aft'ect  it.         \Y.  I>.  II. 

Part    played    by  the    Dissociation    of   Carbophosphates   in 

Nature,     k.  Bamlu  (Compt,  rmd.,  1909, 148,  344     346.     Compare 

,  1902,  ii,  258  j  1904,  ii,  27).     Soluble  carbophosphates,  whioh 

are  formed  by  tbeaotii I  carbon  dioxide  undei    pressure  on  normal 
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phosphates,  dissociate   into  hydrogen  carbonates  and  nionohydrogen 
phosphates  (M.,HP04)  in  the  air. 

The  production  and  decomposition  of  carbophosphates  in  the  blood 
can  give  rise  to  phospbatic  calculi,  which  always  contain  calcium 
carbonate  as  well  as  calcium  phosphate.  The  carbon  dioxide  in 
venous  blood  is  possibly  held  as  sodium  carbophosphate,  which 
dissociates  in  the  lungs.  Acidic  urine  contains  the  carbophosphates 
of  calcium  and  magnesium,  which  dissociate  on  heating,  giving  a 
turbidity.  Thus  the  utility  of  carbonated  mineral  waters  in 
phosphaturia  depends  on  the  formation  of  soluble  carbophosphates. 
The  occurrence  of  crystalline  dimetallic  phosphates  in  fossil  bones  and 
in  a  human  skull  which  was  found  in  a  sealed  lead  coffin,  as  well  as  the 
formation  of  such  natural  phosphates  as  coprolite,  are  explained  on 
a  similar  basis.  It  is  supposed  that  soluble  carbophosphates  from 
atmospheric  carbon  dioxide  and  the  insoluble  phosphates  of  soil  play 
an  important  part  in  plant  nutrition.  R.  J.  C. 

Parthenogenesis.  Isidor  Traube  (Biochem.  Zeitsch.,  1909,  16, 
182 — 186). — The  theory  of  osmotic  pressure  described  previously 
(Abstr.,  1908,  ii,  565)  is  applied  more  fully  to  the  case  of  partheno- 
genesis. The  relationship  between  the  surface-tension  of  various  acids 
and  their  parthenogenetic  activity  is  clearly  brought  out,  the  values 
for  the  capillarity  constants  previously  obtained  (Abstr.,  1891,  1408) 
being  used  for  this  purpose. 

It  is  also  pointed  out  that  substances  like  chloroform,  benzene, 
toluene,  benzoic  acid,  snponine,  solanine,  and  salts  of  gallic  acid, 
which,  according  to  Loeb,  produce  a  membrane  when  added  to  sea- 
water,  also  lower  the  surface-tension  of  water.  The  salts  of  fatty 
acids  are  less  active  than  the  fatty  acids  themselves,  and  it  is  shown 
that  they  produce  a  smaller  lowering  of  surface-tension  than  the 
acids. 

Loeb's  views  that  the  partition-coefficient,  according  to  Overton,  and 
the  velocity  of  osmosis  are  primary  factors,  are  not  accepted.  Neither 
is  the  view  that  the  activity  of  strong  mineral  acids  which  are 
insoluble  in  lipoids  is  due  to  the  liberation  by  these  of  free  fatty  acids 
from  salts  of  these  acids  contained  in  the  envelope  of  the  egg. 

According  to  the  author,  it  is  necessary  that  the  acids  in  question 
diffuse  or  are  adsorbed  into  the  surface  of  the  egg,  but  it  is  immaterial 
whether  they  are  dissolved  by  the  lipoids,  as  in  the  case  of  the  higher 
fatty  acids,  or  whether  they  are  dissolved  by  the  aqueous  colloidal 
phase,  as  in  the  case  of  dibasic  acids.  A  secondary  factor  is  the  rate 
of  diffusion  or  adsorption. 

The  fundamental  factor  is  the  difference  in  capillary  pressure 
between  the  surface  of  the  egg  and  the  surrounding  aqueous  medium 
produced  by  the  diffusion  or  adsorption.  J.  J.  S. 

Digestion  of  Mannans  and  Galactans.  H.  Bieruy  and  J.  Giaja 
(Gompt.  rend.,  1909,  148,  507 — 510). — -The  mannans  and  galactans 
of  various  seeds  (Medicago,  Trigonella,  Phytelephas,  Pltcenix)  are  not 
digested  by  the  higher  animals,  but  are  converted  into  mannose  and 
galactose  by  the  digestive  juice  of  species  of  snails  (Helix)  and  of 
certain  Crustacea.  G.  B. 

vol.  xcvi.  ii.  22 
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Gastric  Digestion  of  Human  and  Asses'  Milk.  Louis  Gaucher 
(Compt.  rend.,  1 90i>,  148,  361 — 363). — By  working  with  dogs  provided 
with  a  duodenal  fistula,  it  is  found  that  both  these  kinds  of  milk  pass 
through  the  stomach  twice  as  fast  as  cow's  milk.  In  the  stomach  the 
casein  is  not  peptonised  in  any  of  the  three  cases.  The  greater 
digestibility  of  human  milk  is  due  to  its  clotting  in  small  flakes  ;  the 
milk  of  the  ass  forms  a  clot  of  slight  consistency ;  in  either  case  the 
evacuation  of  the  stomach  takes  place  with  the  minimum  of  mechanical 
work.  G.  B. 

Comparative  Digestibility  of  Proteins  in  Gastric  Juice. 
William  N.  Berg  {Amer.  J.  Physiol,  1909,  23,  420— 459).—  Under 
uniform  conditions,  proteins  are  digested  with  unequal  speed.  The 
order  of  digestibility  in  gastric  juice  is  as  follows,  the  most  easily 
digestible  being  placed  first :  edestin,  myosin,  alkali-albumin,  acid 
albumin,  fibrin,  coagulated  egg-white,  ossein,  nucleo-protein,  tendo- 
collagen,  elastin,  tendo-mucoid.  W.  D.  H. 

Normal  Digestion  of  Proteins  in  the  Dog's  Alimentary 
Canal.  V.  Emil  Aederhaiden,  E.  S.  London,  and  E.  B.  Heemlin. 
VI.  Emil  Abderhalden,  Florentin  Medigreceanu,  and  E.  S.  London 
(Zeitsch.  physiol.  Chem.,  1909,  58,  432—434,  435—437.  Compare 
Abstr.,  1908,  ii,  514).  —  Experiments  in  vitro  have  shown  that  certain 
amino-acids  are  more  readily  split  off  than  others  from  the  protein 
molecule  by  ferment  action.  The  same  occurs  in  the  alimentary 
canal,  and  can  be  tested  in  dogs  with  fistula?  in  appropriate  positions; 
thus  from  gliadin,  tyrosine  cannot  be  detected  in  the  ileum,  whereas 
glutamic  acid  is  still  present.  The  early  splitting  off  of  tyrosine,  and 
the  later  of  glutamic  acid,  is  also  true  for  edestin. 

The  second  paper  deals  with  confirmatory  results  obtained  by  feeding 
on  casein  and  egg-albumin.  W.  1).  H. 

Absorption  Experiments  on  Dogs  with  Intestinal  Fistulas. 
Kaoed  O.mi  (PJliiger's  Archiv,  1909,  126,  428— 452).— The  dogs 
employed  had  various  forms  of  intestinal  fistulte,  as  in  Pawloff's 
experiments.  The  quantity  of  sodium  chloride,  dextrose,  sucrose,  and 
peptone  absorbed  in  the  small  intestine  varies  with  the  concentration 
of  the  solutions,  whilst  that  of  water  varies  inversely  with  the  concen- 
tration. The  secretion  of  alkali  by  the  intestinal  wall  boars  no 
relationship  to  absorption.  The  absorption  of  sodium  chloride  and 
one  is  less  in  the  jejunum  than  in  the  ileum,  whilst  that  of 
llgara  18  better  in  the  ileum  than  in  the  jejunum.  The  secretion 
o|    : i ] k : 1 1 i   is  always   smaller  in  the  jejunum  than  in  the  ileum.      Some 

preliminary   experiments  on    the    ah  orption    of    serum    from    the 
i  o  di  scribed  ;  a  foreign  serum  (of  ox  or  horse)  is  worse 

bed    by  the   dog  than  is  dog's  serum.      The  foreign  serum  acts  na 
to  intestinal  secretion.      This  property   disappears  under  the 

inline ,i  the  action  of  panoreatio  extracts.  W.  1).  11. 

Action   of  Intestinal   Lipase.     Ant.    EaMSU  (Zaitaih.  phytiti 
Chem.,  1909,  59,  1 — 13). — The  powdored  intestinal  mucous  membrane 
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of  the  piy,  sheep,  and  horse  possesses  the  property  of  synthesising 
triolein  from  oleic  acid  and  glycerol,  whilst  that  of  the  dog  and 
ox  does  not.  W.  D.  H. 

Metabolism  in  Man  with  Greatly  Diminished  Lung  Area. 
Tiiorne  M.  Carpenter  and  Francis  G.  Benedict  (Amer.  J.  Physiol., 
1909,  23,  412 — 419). — -A  full  account  is  given  of  an  experiment  on  a 
man  in  the  respiration  calorimeter.  The  man  had  completely  lost  one 
lung,  and  yet  his  absorption  of  oxygen  and  elimination  of  carbon  dioxide 
had  not  materially  altered.  Previous  experiments  on  animals  by 
Hedin  have  shown  that  a  corresponding  reduction  of  the  lung  area  has 
no  appreciable  effect  on  gaseous  exchanges.  This  is  another  instance 
of  the  liberal  scale  on  which  the  animal  body  is  constructed. 

W.  D.  H. 

Metabolism  in  Various  Classes  of  Animals.  I.  Emil  Abder- 
iialden,  Carl  Brahm,  and  Alfred  Schittenhelm  (Zeitsch  physiol. 
Chern.,  1909,  59,  32 — 34). — A  striking  distinction  of  metabolic  differ- 
ence is  seen  in  animals  so  closely  related  as  the  cat  and  dog  ;  the  latter 
animal  secretes  kynurenic  acid,  whereas  the  cat  does  not,  tryptophan 
being  differently  catabolised  in  that  animal. 

It  is  found  that  after  feeding  a  dog  on  pyridine,  the  urine  contains 
methylpyridonium  hydroxide.  The  present  research  confirms  this  state- 
ment, but  in  the  rabbit  the  same  change  does  not  take  place  ;  pyridine 
passes  unchanged  into  the  urine.  W.  D.  H. 

The  Value  of  Protein  Cleavage  Products  in  Metabolism.  IX. 
Emil  Abderhalden,  Emil  Messner,  and  Heinricii  Windrath 
(Zeitsch.  physiol.  Chem.,  1909,  59,  35 — 42.  Compare  Abstr. ,  1908,  ii, 
1051). — Details  are  given  of  metabolism  experiments  on  dogs  fed  on 
the  cleavage  products  of  casein  obtained  by  the  successive  action 
of  gastric,  pancreatic,  and  intestinal  juices.  Although  vomiting,  as  in 
former  cases,  was  produced  after  about  a  week's  feeding  in  some  clogs, 
they  remained  in  equilibrium  or  even  put  on  nitrogen.  No  carbo- 
hydrate, but  only  fat,  was  given  in  addition  to  the  protein  cleavage 
products.  W.  D.  H. 

The  Effect  of  Subcutaneously-administered  Urea  on  Meta- 
bolism. Ernst  Heilner  (Zeitsch.  Biol.,  1909,  52,  216 — 235). — The 
administration  of  urea  subcutaneously  in  rabbits  increases  nitrogenous 
metabolism,  so  that  more  nitrogen  is  discharged  than  can  be  accounted 
for  in  the  urea  given.  This,  however,  only  occurs  if  the  urea  is 
dissolved  in  physiological  saline  solution.  Hypodermic  injection  of  an 
aqueous  solution  of  urea  produces  no  effect.  Injection  of  distilled 
water  alone  lessens  nitrogenous  metabolism  considerably. 

W.  D.  H. 

Fat  Synthesis  in  the  Epithelium  of  the  Frog's  Intestine 
during  Fat  Resorption.  Alfred  Noll  (Arch.  Anat.  Physiol., 
Physiol.  Abth.,  1908,  Suppl.,  145 — 160,  Reprint). — Various  fats,  fatty 
acids,  and  soaps  were  introduced  into  the  intestines  of  frogs,  and  after 

22—2 
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forty-eight  hours  the  tissues  were  examined  histologically ;  the  solu- 
bility in  various  organic  solvents  of  the  fat  drops  found  therein  was 
determined,  sometimes  directly  and  sometimes  after  treatment  of  the 
tissues  with  5%  potassium  hydroxide  solution  ;  the  solubility  of  the  drops 
after  treatment  with  osmic  acid  was  also  investigated.  From  the  differ- 
ences of  the  behaviour  of  fatty  acids  and  fats  under  these  conditions,  the 
conclusion  was  drawn  that  fatty  acids  do  not  exist  in  the  free  form  in 
the  cells,  but  that  synthesis  of  fats  takes  place  in  the  epithelium. 
The  product  obtained  when  olein  is  introduced  is  different  from  that 
obtained  after  introduction  of  oleic  acid.  In  the  former  case  the 
drops  appeared  to  consist  of  pure  olein,  the  cells  using  the  glycerol  of 
the  olein  for  synthesis  ;  in  the  latter  case  the  oleic  acid  was  in 
combination  with  some  other  component  produced  by  the  cells  them- 
selves. S.  B.  S. 

Carbohydrate  Ferments  in  Lepidoptera  and  Diptera  in 
Different  Stages  of  Development.  J.  Straus  (Zcitsch.  Biol.,  190S, 
52,  '.'5 — 106). — A  number  of  flies  and  butterflies  were  investigated  ; 
it  will  be  sufficient  to  give  the  results  in  Bonibyx  mori  as  a  sample  of 
tin-  sort  of  results  obtained;  this  was  worked  out  more  thoroughly 
than  the  others.  In  the  feeding  larva,  diastase,  invertase,  lactase, 
rajfinase,  and  inulinase  were  present  ;  in  the  non-feeding  stage 
inulinase  was  present ;  diastase  and  invertase  were  present  in  small 
amount,  and  the  remainder  were  absent ;  in  the  pupa  ten  days  old 
there  was  no  inulinase  ;  otherwise  the  enzymes  were  the  same  as  in  the 
run  feeding  larva;  when  fourteen  days  old  they  were  the  same,  except 
lh.it  a  little  maltase  was  present;  when  eighteen  days  old  there  was 
no  diastase  and  no  maltase  ;  otherwise  they  were  tho  same  as  when 
ten  days  old.  In  the  imago  there  was  glycogen  diastase,  and  a 
questionable  amount  of  starch  diastase;  invertase  was  present,  but 
no  lactase  or  inulinase.  W.  1».  H. 

The  R61e  of  the  Small  Intestine  in  Glycogen  Formation. 
Alfbbd    C.    Cboftah     (/'/layer's    Archiv,     1909,    126,    407—415); 

EDOABD  l'l'U  i;i:it  (ibid.,  416 — 427). — Croft  an  stales  that  if  dextrose  is 
given  by  the  alimentary  canal,  glycogen  is  increased  in  the  liver.  If 
administered  by  way  of  a  mesenteric  vein,  there  is  no  such  increase. 
The  view  is  advanced  that  dining  absorption  dextrose  undergoes 
!  merisation,  and  this  renders  it  possible  for  the  liver  to  form 
glycogen. 

Pfliiger  denies  the  necessity  of  this  preliminary  actios  of  the 
inte  tinal  wall,  and  criticises  Croftan's  methods  and  conclusions, 

\Y.  1>.  II. 

Mohr's   Work  on    the   Origin    of  Glycogen    from    Protein. 

in     Pflugkb  (Pfltiger'i    Archiv,    1909,    126,    511— 518).— A 

crttici  in  ni'  .Mi. in's  work.     His  conclusions  are  considered  to  prove 

nothing.  W.  1>.  II. 

Formation  of  Glycogen  from  Kormalilohyde  in  the  Liver. 
Kahu  Obi  ii!-  {I'/lUgtr't  Archiv,  100D,  126,  585— 689).— Previous  work 
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has  shown  that  the  tortoise's  liver  is  able  to  form  glycogen  when  per- 
fused by  a  dilute  solution  of  formaldehyde.  H.  and  A.  Euler  (Abstr., 
1905,  i,  633;  1906,  i,  140)  have  shown  that  in  feebly  alkaline 
solutions  condensation  of  formaldehyde  to  sugar  easily  occurs, 
glycollaldehyde  being  an  intermediate  product.  It  has  been 
suggested  that  the  formaldehyde  acts  merely  as  a  stimulus  to  the 
liver  to  form  glycogen  from  other  substances ;  this,  however,  cannot 
be  the  explanation  (or  the  whole  explanation),  for  other  hepatic 
stimuli  (phenol,  mercuric  chloride,  acetic  acid,  etc.)  do  not  act  in  the 
same  way.  W.  D.  H. 

The  Diastatic  Ferment  of  the  Liver.  Paul  Zegla  (Biochem. 
Zeitsch.,  1909,  16,  111 — 145). — The  splitting  of  glycogen  in  the  liver 
is  due  to  an  intracellular  enzyme,  and  not  to  one  derived  from  blood 
or  lymph.  A  ?tudy  of  its  quantitative  action  is  possible  by  several 
methods,  for  instance,  estimation  of  the  glycogen  or  of  the  sugar  formed 
from  it.  The  amount  of  the  ferment  decreases  after  death  if  the  liver 
is  kept  in  toluene  ;  the  loss  in  the  human  corpse  may  reach  60%. 
Phloridzin-  and  phloretin-diabetes  lead  to  its  increase  ;  the  same  is 
true  for  adrenaline-glycosuria  in  rabbits,  to  puncture-diabetes,  and 
after  section  of  the  vagi.  In  pancreatic-diabetes  in  dogs  its  amount 
lessens  ;  with  regard  to  human  diabetes,  further  observations  are 
considered  necessary.  W.  D.  H. 

Influence  of  Lead  Salt  on  Autolysis.  Luigi  Preti  (Zeitsch. physiol. 
Chem.,  1909,  58,  539 — 543). — Small  quantities  of  normal  lead  acetate 
or  nitrate  favour,  large  quantities  hinder,  autolysis  of  the  liver.  The 
favouring  action  referred  to  increases  the  yield  of  monoamino-acids, 
but  retards  the  formation  of  proteoses.  W.  D.  H. 

Liver  Extracts  and  Uric  Acid.  M.  Ascoli  and  G.  Izar  (Zeitsch. 
physiol.  Chem.,  1909,  58,  529 — 538). — If  a  known  amount  of  uric  acid 
is  added  to  liver  extract  it  disappears,  but  on  passing  oxygen  through 
the  mixture,  it  reappears  again  almost  quantitatively.  The  absence  of 
oxygen  favours  uric  acid  destruction.  W.  D.  H. 

The  Decomposition  of  Uric  Acid  in  the  Human  Body. 
"Wilhelm  Wiechowski  (Arch.  exp.  Path.  Pharm.,  1909,60,  185  —  207). 
— Allantoin  is  not  present  in  the  amniotic  fluid  or  in  infants'  urine. 
The  urine  of  adults  contains  mere  traces  ;  but  if  allantoin  is  given 
subcutaneously  it  is  mainly  excreted  unchanged.  It  is  therefore 
probable  that  in  whatever  way  uric  acid  is  decomposed  in  the  body, 
allantoin  is  not  an  important  intermediate  product  of  catabolism. 
Experiments  with  surviving  organs  show  that  dog's  liver  and  ox 
kidney  decompose  uric  acid  entire!}',  but  that  the  human  liver  and  kidney 
have  practically  no  such  power.  If  uric  acid  is  given  subcutaneously, 
it  also  appears  to  undergo  no  appreciable  amount  of  destruction  in  the 
body.  W.  D.  H. 

The  Roe  of  the  Perch.  Percaglobulin.  Carl  Th.  Morner 
(Zeitsch.  physiol.  Chem.,    1909,    58,    452 — 453). — Percaglobulin   is   a 
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name  given  to  a  characteristic  protein  obtainable  from  the  roe  of  the 
Percajlvvixtilis.  So  far,  search  for  this  protein  in  other  fishes,  even 
those  closely  related  to  the  one  named,  has  led  to  negative  results. 

W.  D.  H. 

The  Sodium  of  Frog's  Skeletal  Muscle.  George  Fahr 
(Zeilsch,  Biol.,  190S,  52,  72 — 82). — The  sartorius  of  tho  frog  placed  in 
sugar  solution  gains  in  weight,  as  it  also  does  in  Ringer's  solution, 
whereas  Urano  (Abstr.,  1907,  ii,  978)  states  it  loses  weight  in  sugar 
solution.  After  a  few  hours  in  the  latter,  it  is  almost  free  from 
sodium,  whilst  the  loss  of  potassium  is  trifling.  W.  D.  H. 

The  Influence  of  Chemical  Agents  on  the  Affinity  of  Nerve 
for  Dyes  Alfred  Fjschel  (Zentr.  Physiol,  1908,  22,  591 — 597). — 
The  observations  were  made  on  small  water-living  copepods  and 
cladocera,  ami  tin- dye  employed  was  alizarin-blue.  A  number  of  re- 
agents and  drugs  were  c  mployed,  most  of  which  were  fatal.  Physo- 
stigmine  produced  paralysis,  but  did  not  hinder  the  dyeing  of  the 
nerve.  I  »n  the  other  baud,  coloration  of  the  nerve  was  seldom  seen  if 
magnesium  chloride  or  caffeine  hydrochloride  was  employed.  In 
potassium  nitrate,  calcium  chloride,  chloral  hydrate,  guanidiue 
carbonate,  and  quinine  hydrochloride,  the  animals  lived  longer,  but  the 
nerves  did  not  take  the  stain  ;  the  muscles,  however,  were  coloured, 
which  shows  the  dye  had  got  into  the  circulation.  \Y.    1».  11. 

Composition  of  the  Membrane  of  the  Fat  Particles  of 
Milk.  Emil  Abdebhalden  and  W,  Yoltz  (Zeitsch.  physiol.  Chem., 
1909,69,  13 — 18). — This  membrane  is  genei'ally  supposed  to  consisl 
of  caseinogen,  but  an  investigation  of  the  cleavage  products  shows  that 
it  is  not  so.  There  are  quantitative  differences  in  the  yield  of  tyrosine 
ami  glutamic  acid,  and  glycine  is  present,  whereas  it  is  absent  in 
nogen  and  lact-albumin.  Possibly  a  mixture  of  proteins  is 
nt  in  tho  envelope  of  the  oil  globules,  \V.  I  •.  II. 

The  Reducing  Properties  of  Milk.  Schardinger's  Reaction. 
Richard  Tbommbdobpf  (Cmtr.  Halt.  Par.,  1909,  i,  49,  291—301).— 
It  is  known  that  milk  which  contains  bacteria  possesses  strong 
reducing  powei  and  also  that  fresh  animated  milk  gives  a  colour 
with  Schaxdinger'i  reagent  (-r>  cc  formalin,  •>  c.e,  saturated  alcoholic 
ion  '>!  metbylene-blue,  and  90  cc.  of  water)  under  suitable 
experimental  conditions.  Many  hypotheses  have  been  put  forward 
t>>   account    I   i      I  phenomena.      The   difficulty   <>f  deciding  tho 

the  exacl  pari  played  by  bacteria  has  hitherto  been  the  impossibility 
rom  organisms  without   having  recourse  to  heat 

0]   antiseptics,      The    author    has    got    nver    the    ditlioulty    by    drawing 

mill     from    the    adder   bj    ms  of  a  small  catheter;    in  this  way 

quai  .   milk  oan  bo  obtained  without  having  to  treat  the 

milk  in   any  way  whatsoever,      Such    milk    shews    no    reducing  action, 

and  i    therel free  from  the  go-called  "reducta  e"  .  on  the  other 

band,  it <  n  Sohardinger's reagent,  bul   the  emu.,    of  reaotion 

d<  termined,  lv  J  ■  I- 
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Laevulose  in  Urine.  Hans  Malfatti  (Zeitsch.  physiol.  Chem., 
190U,  58,  544 — 546). — A  discussion  of  recent  work  and  methods 
relating  to  the  presence  of  lsvulose  in  diabetic  urine.  With  care, 
weakly  positive  reactions  for  laavulose  are  sometimes  obtainable. 

W.  D.  H. 

Dicalcium  Phosphate  as  a  Urinary  Sediment.  Cakl  Tn. 
Morner  (Zeitsch.  physiol.  Chem.,  1909,58,  440 — 451). — The  occurrence 
of  dicalcium  phosphate,  Ca2H.,(P04);;,4H20,  in  crystalline  form  as  a 
urinary  sediment  is  comparatively  rare.  The  present  paper  relates  to 
the  form  of  the  crystals  and  the  circumstances  which  lead  to  their 
deposition.  The  reaction  must  be  neutral,  and  the  amount  of 
calcium  in  the  urine  usually  in  excess  ;  abundance  of  sodium  chloride 
is  also  favourable.  The  deposit  can  be  obtained  from  many  urines  by 
shaking  with  aniline  or  with  alcohol,  and  in  a  larger  number  by  the 
addition  of  both  reagents  (3  c.c.  of  aniline,  and  20  c.c.  of  90%  alcohol 
per  100  c.c.  of  fresh  non-alkaline  urine).  W.  D.  H. 

Oxygen  and  Creatinine  Excretion.  C.  J.  C.  van  Hoogenhutze 
and  H.  Verploegh  (Zeitsch.  physiol.  Chem.,  1909,  59,  101 — 111. 
Compare  Abstr.,  1908,  ii,  971). — Creatine  is  regarded  as  a  product  of 
protein  catabolism,  and  it  is  partly  destroyed  and  oxidised  and  partly 
converted  into  creatinine  and  excreted.  Some  experiments  on  dogs 
are  given  which  show  that  administration  of  creatine  increases  the 
creatinine  output ;  but  the  bulk  of  the  paper  deals  with  the  influence 
of  oxygen.  Inhalation  of  large  quantities  of  oxygen  causes  no  altera- 
tion in  the  excretion  of  creatinine.  Residence  at  a  great  altitude  pro- 
duced very  little  change  ;  thus  in  one  of  the  authors  (who  were  on  a 
creatinine-free  diet  throughout)  the  daily  excretion  at  Utrecht  was 
1  "839  grams;  on  Monte  Rosa  it  was  T903  and  T965.  In  the  other 
author  the  rise  was  even  less.  W.  D.  H. 

Proteic  Acids  in  Urine  in  Health  and  Disease.  Witold 
Gawinski  (Zeitsch.  physiol.  Chem.,  1909,  58,  454—468;  Bull.  Acad. 
Sci.  Cracow,  1908,  S51 — 853). — A  method  for  the  estimation  of 
Bondzyriski's  proteic  acids  in  urine  is  described  in  detail ;  it  depends  on 
the  complete  insolubility  of  the  barium  salts  in  absolute  alcohol. 

The  effect  of  diet  is  negligible ;  in  milk,  meat,  and  mixed  diet,  the 
amount  of  proteic  acid  nitrogen  varies  from  45  to  6,8';o  of  the  total 
nitrogen.  In  typhoid  fever,  this  figure  rises  to  9 — 14,  falling  off  in  the 
second  week  of  the  disease  and  still  more  so  in  the  third  week.  It  is 
also  increased  in  cases  of  jaundice.  Estimations  are  also  given  of  the 
various  forms  in  which  sulphur  is  excreted  under  these  conditions. 

W.  D.  H. 

The  Relative  Importance  of  Inorganic  Cations,  especially 
those  of  Sodium  and  Calcium  in  the  Causation  of  Gout  and 
the  Production  of  Gouty  Deposits.  "William  G.  Little  (Bio.- 
C'hem.  J.,  1909,  4,  30 — 37). — It  was  found  that  the  following  is  the 
order  of  the  solubility  of  the  acid  urates  of  various  metals:  potassium, 
most  soluble,  then  sodium,  magnesium,  and  calcium  urates.  One  part 
of  acid  calcium  urate  dissolves  in  4760  parts  of  cold  water,  whereas 
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one  part  of  the  corresponding  sodium  salt  dissolves  in  1030.  In  the 
presence  of  sodium  chloride,  however,  the  conditions  are  quite  different, 
and  3420  parts  of  0'5°t,  sodium  chloride  solution  will  dissolve  one  part 
of  calcium  urate,  whereas  sodium  urate  requires  44,400  parts  of  the 
same  solution.  The  addition  of  small  quantities  of  calcium  salts  to 
pure  water  also  diminished  the  solvent  capacity  for  sodium  urate.  The 
significance  of  these  facts  in  reference  to  gouty  attacks  and  the 
formation  of  gouty  tophi  is  discussed.  S.  B.  S. 

Chloride  Metabolism  in  Typhoid  Fever.  Schwenkenbecher 
and  Inagaki  (Arch.  exp.  Path.  Pharm.,  1909,  60,  166— 184).— If  10 
to  20  grams  of  sodium  chloride  are  given  to  typhoid  patients,  a  large 
fraction  of  the  chlorine  is  retained.  This  is  attributed  to  various 
circumstances,  such  as  enfeebled  circulation  and  kidney  function,  and 
degenerative  processes  in  the  tissues. 

On  the  other  hand,  many  healthy  people,  taking  the  same  sort  of 
diet  as  typhoid  patients  take,  show  also  a  slow  excretion  of  chlorides, 
and  certain  typhoid  patients  do  not  exhibit  it  at  all.  W.  D.  H. 

Antagonism  between  Trisodium  Citrate  and  Calcium  in 
their  Action  on  the  Heart  and  its  Inhibitor  Nerve  Supply. 
H.  BrsQUET  and  V.  Pachon  (Compt.  rend.,  1909,  148,  575—578).— 
There  is  a  chemical  antagonism  between  trisodium  citrate  and  calcium 
chloride  in  their  action  on  the  heart  and  on  the  vagus  nerve.  The 
beating  nf  the  frog's  heart  is  stopped  by  perfusion  in  situ  with  0  r.  , 
sodium  chloride  solution  containing  0-12°t,  sodium  citrate  and  0005% 
calcium  chloride,  but  is  started  again  when  the  heart  is  supplied  with 
i  solution  containing  three  times  as  much  calcium  chloride.  .Similarly, 
the  inhibitor  effect  of  vagus  stimulation  is  abolished  by  perfusing  the 
In  nt,  with  Baline  solution  containing  Oo.-),,  sodium  citrate  and  0'005% 
calcium  chloride,  but  is  re-established  by  a  saline  solution  containing 
the  same  amount  of  citrate,  but  twice  as  much  calcium.  G.  B. 

The  Behaviour  of  Salol  and  Distearyl  Salicylyl  Glyceride  in 

the  Organism.    Stanislaus  Bondzynski  ami  Vincent*  Humnicki 

(Bull.  Acad.  Set.  Cracow,   1908,  81 1—85]).—  The  rate  of  elimination 

of    Balicylic   acid    and   phenol    in    the    urine  was  determined   after  tho 

limi  df  salicylic  acid,  salol,  .-mil  distearyl  salicylyl  glyceride,  the 

last  named  substance  being    prepared  by  the    action    of   silver    stem-ate 

on  dichlorohydrin  salicylate.  It  is  a  product  of  fat-like  nature, 
in.  p.  hi  49  .  (Tnlike  tri  alicylyl  glyceride,  it  is  completely  resorbed 
after  inge  tion.  It  is  found  that,  salicylic  and  is  eliminated  somen  hat 
I. iiia-  after  the  ingestion  of  salol  and  the  glyceride  than  it  is  after 
,  lii-  acid.  Tin'  phenol  i  .  however,  i  liminated  much  sooner  (after 
.ill. I  ii  i      alicylic  acid 

ll  a -j  lie  arid  is    estimated  in    llie    urine  by  bniling    first    with   liy,ln> 

chloric  acid,  evaporating  to  dryness  the  solution  alter  making  alkaline 
with  sodium  hydroxide,  and  then  extracting  the  residue  with 
alcohol,  \fiir  evaporation  of  the  alcohol  from  this  extract,  ths 
olved  in  water,  the  solution  thus  obtained  acidified,  and 
tin-  salicylic   acid   extracted   therefrom   by   ether.    This  axtraol    is 
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dissolved  in  alcohol,  and  barium  hydroxide  in  concentrated  aqueous 
solution  added.  The  salicylic  acid  is  thereby  precipitated  quantita- 
tively as  barium  salt,  from  which  it  is  recovered  by  dissolving  the  salt 
in  acid  and  extracting  the  solution  thus  obtained  with  ether. 

Phenol  was  estimated  as  the  tribromo-compound.  The  author  gives 
the  details  of  the  method  for  separating  it  from  salicylic  acid,  which 
depends  chiefly  on  the  greater  volatility  of  the  former  in  steam. 

S.  B.  S. 

Physiological  Action  of  the  Alkaloids  of  the  Papa- 
paveracese.  Worth  Hale  (Amer.  J.  Physiol.,  1909,  23,  389—405, 
406 — 411). — Twelve  alkaloids  were  investigated,  and  all  in  various 
strengths  depress  the  frog's  heart  after  previous  stimulation.  They 
are  arranged  in  order  of  activity,  and  morphine  is  the  least  active  in 
this  direction. 

The  whole  series  act  also  as  depressants  of  motor  nerve  endings  ; 
here  narceine  is  the  least  active,  morphine  coming  next.     W.  D.  H. 

Physiological  Actions  of  1-,  d-,  and  rf^-Suprarenine  (Adren- 
aline). II.  Emil  Abderhalden  and  Friedrich  Thies  (Zeitsch. 
physwl.  Chem.,  1909,  59,  22—28.  Compare  this  vol.,  ii,  159).— 
d-Suprarenine  causes  little  or  no  dilatation  of  the  frog's  pupil,  or 
glycosuria,  in  doses  in  which  ^-suprarenine  produces  both  these  effects  ; 
rf^-suprarenine  produces  these  effects  in  degree  corresponding  to  the 
amount  of  Z-suprarenine  it  contains.  W.  D.  H. 

Acid  Poisoning.  III.  Hans  Eppinger  and  Fritz  Tedisko 
(Biochem.  Zeitsch.,  1909,  16,  207—216.  Compare  Abstr.,  1907,  ii, 
86). — The  experiments  recorded  confirm  previous  results ;  the 
susceptibility  to  the  toxic  action  of  acids  is  not  a  fundamental 
distinction  betwren  carnivorous  and  herbivorous  animals,  for  if  a  dog 
receives  no  protein  food  it  is  easily  poisoned  by  acid,  and  the  sheep 
becomes  resistant  to  acid  when  it  takes  protein  freely.  W.  D.  H. 

The  Injury  to  Health  Caused  by  Long-continued  Ingestion 
of  Sodium  Sulphite  in  Small  Doses.  K  arl  B.  Lehmann  and  A  dolp 
Treutlein  (Arch.  Hygiene,  1909,  68,  303 — 318).— The  authors  failed 
to  corroborate  Kionka's  statement  that  long-continued  ingestion  of 
sulphite  of  animals  causes  small  haemorrhages  throughout  the  body, 
although  in  some  cases  the  feeding  with  food  containing  the  sulphite 
was  continued  for  two  hundred  days.  The  doses  chosen  were  of  such 
magnitude  as  to  be  comparable  with  the  quantity  that  could  be 
ingested  by  the  human  subject  living  on  foods  preserved  with  the 
maximum  quantity  of  sulphite.  S.  B.  S. 

Hygienic  Studies  on  Nickel.  Karl  B.  Lehmann  (Arch.  Hygiene, 
1909,68,  421 — 465). — The  amounts  of  nickel  which  could  be  dissolved 
by  cooking  vai'ious  classes  of  foodstuffs  in  nickel  utensils  were  deter- 
mined, and  it  wis  found  that  if  the  whole  of  the  food  were  cooked  in 
such  vessels,  the  total  amount  of  metal  that  a  man  could  ingest 
amounted  to  2  mg.  per  kilo,  of  body-weight.     Cats  or^dogs  which  had 
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taken  quantities  of  nickel  amounting  to  from  6  to  10  mg.  per  kilo, 
for  one  hundred  to  two  hundred  days  remained  normal  in  life,  and 
showed  no  abnormal  post-mortem  appearances,  although  in  two  cases 
large  amounts  of  the  metal  were  stored  up  in  the  tissues.  The  con- 
clusion is  drawn  that  there  is  no  danger  of  toxic  effects  from  the  use 
of  nickel  utensils.  S.  B.  S. 

Chemical  and  Toxicological  Studies  on  Tobacco,  Tobacco- 
smoke,  and  Smoking.  Karl  B.  Lehmann  [with  Joseph  Biederbeck, 
Ludwig  Bitter,  Alban  Heimannsberg,  Krepelka,  Jakob  Kuhles, 
H.  K.  Lang,  S.  Noda,  Franz  Schmidt,  T.  Tani,  Harry  Warburg,  and 
Adolf  Weger]  (Arch.  Hygiene,  1909,  68,  319— 420).— The  investiga- 
tions were  directed  towards  the  quantitative  determination  of  the 
constituents  of  smoke,  which  were  collected  by  means  of  specially 
devised  apparatus.  The  smoke  was  divided  into  two  portions,  namely, 
a  by  stream  coining  from  the  lighted  end  of  the  cigar  or  object 
smoked,  and  the  main-stream,  corresponding  to  the  mouth  end.  The 
principal  products  quantitatively  determined  were  nicotine,  pyridine, 
and  ammonia.  Pyridine  was  separated  from  the  other  bases  by  steam- 
distilling  in  the  presence  of  acetic  acid,  under  which  conditions  it  alone 
is  volatile.  Nicotine  was  estimated  by  the  bismuth  potassium  iodide 
method  of  Keller.  The  amounts  of  the  various  products  that  are 
obtainable  in  the  smoke  from  various  kinds  of  tobacco  smoked  in 
varying  ways  were  also  determined  ;  also  the  amounts  of  the  bases 
that  are  absorbed  in  the  mouth  under  varying  conditions.  The  latter 
factors  were  determined  either  by  estimating  the  bases  obtained  in  the 
washings,  when  the  smoker  rinses  the  mouth  after  each  whiff,  or  by 
estimating  the  bases  in  the  smoke,  when  after  each  puff  he  exhales 
into  a  gas-holder,  and  comparing  the  amounts  with  the  total  obtain- 
able from  smoke  of  the  same  materials  when  smoked  in  the  apparatus. 
Investigations  were  also  made  of  the  oily  matters,  carbon  monoxide 
and  hydrogen  cyanide.  The  only  product  obtained  whicli  would  account 
for  toxic  symptoms  was  nicotine.  The  difference  between  "strong" 
and  "  mild  "  tobacco  was  found  to  depend,  not  on  tho  actual  amount  of 
nicotine  contained  therein,  but  rather  on  the  quantity  that  was 
absorbed  in  the  mouth  during  the  process  of  smoking,  which  varies 
considerably  with  tho  different  kinds  of  tobacco.  S.  B.  S. 
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The  Part  Played   by   Bacteria   in  the    Formation  of  Fusel 

Oil.     Sans     PHiHasaxm    (Bioohem.   Zeitteh.,    1909,    10,   249 

Oompari    \i>  tr.,  1908, ii, 316),    Rabuteau  (Oompt, rtnd.,  1878,  &7,  600) 

d  previously  the  presence  of  n-butyl   and   isopropyl  aloohols 

in    '   I"  el  oil  obtained  from   potatoes.     The  author  considers   thai 

Formed  from  the  fermenting  material  bj  means  of  bacteria, 

J.  J.  s. 
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Sterilisation  of  Milk  by  Ultraviolet  Rays.  Victor  Henri 
and  G.  Stodel  (Compt.  rend.,  1909,  148,  582— 583).— Milk  infected 
with  various  bacterial  cultures  and  the  ordinary  milk  of  commerce 
can  be  readily  sterilised  without  appreciable  rise  of  temperature  by 
exposure  to  the  ultra-violet  rays  of  a  quartz  mercury  lamp.       G.  B. 

The  Action  of  Bacteria  on  Azo-colouring  Matters.  Karl 
Fkegonneau  (Centr.  Baht.  Par.,  1909,  i,  49,  276). — Certain  acid- 
producing  organisms,  including  Proteus  vulgaris,  P.  mirabilis,  Bacillus 
subtilis,  B.  coli  communis,  etc.,  were  grown  in  media  coloured  with 
methyl-orange,  but  no  pink  coloration  appeared.  It  is  therefore  clear 
that  the  methyl-orange  has  been  decomposed,  and  the  author  suggests 
that  reduction  to  sulphanilic  acid  and  as-dimethyl-^-phecylenediamiue 
may  have  taken  place,  without,  however  adducing  any  experimental 
evidence  of  the  reaction.  The  change  is  examined  to  a  certain  extent 
from  the  purely  bacteriological  side.  E.  J.  R. 

Azotobacter  Chroococcum  Beij.  Severin  Krzemieniewski 
(Bull.  Acad.  Sci.  Cracow,  VMS,  929— 1051).— Pure  cultures  of 
Azotobacter  chroococcum  fix  only  very  small  amounts  of  nitrogen  in 
ordinary  non-nitrogenous  nutritive  media.  A  marked  increase  in 
nitrogen  fixation  is  obtained  by  addition  of  free  humic  acid  (from 
soil)  or  potassium,  sodium,  or  calcium  humate,  the  increase  varying 
according  to  the  soil  from  which  the  humus  is  obtained.  Artificial 
non-nitrogenous  humus  from  sugar  and  soil  humus  which  has  been 
boiled  with  hydrochloric  acid  have  very  little  effect  on  nitrogen 
fixation  by  Azotobacter. 

In  presence  of  dextrose,  Azotobacter  can  fix  as  much  as  17  mg.  of 
nitrogen  per  gram.  The  utilisation  of  carbonaceous  nutrients  varies 
with  the  amount  present,  and  both  an  excess  and  a  deficiency  below 
the  optimum  amount  result  in  a  diminished  fixation  of  nitrogen  in 
relation  to  the  amount  of  carbon  consumed. 

No  acids,  alcohol  or  hydrogen  was  found  to  be  produced  by 
Azotobacter.  The  relation  of  oxygen  consumed  to  carbon  dioxide 
produced  is  approximately  1,  or  a  little  higher  when  dextrose  is 
employed,  and  a  little  lower  with  manuitol. 

The  optimum  temperature  for  Azotobacter  is  about  28°.  At  33°  its 
development  is  greatly  retarded,  whilst  at  temperatures  below  28°  the 
utilisation  of  dextrose  is  less  economical  in  relation  to  the  amount  of 
nitrogen  fixed.     At  9°  development  is  stopped  altogether. 

Fixation  of  nitrogen  by  Azotobacter  is  not  influenced  by  Radiobacler 
and  other  bacteria.  N.  H.  J.  M. 

The  Production  of  Indole  by  Bacillus  coli  communis. 
W.  C.  de  Graaff  (Cenlr.  Baht.  Par.,  1909,  i,  49,  175).— Several 
varieties  of  Bacillus  coli  organisms  were  propagated  on  glycerol-agar 
and  then  inoculated  into  peptone  water ;  they  were  kept  under  definite 
conditions,  and  the  amount  of  indole  they  produced  was  determined  by 
Herter  and  Foster's  method.  It  was  found  that  one  and  the  same 
variety  always  gives  rise  to  the  same  amount  of  indole  under  the  same 
conditions.     The  formation  of    indole   reaches  a   maximum   in   three 
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weeks;  in  doubtful  cases  the  experiment  should  therefore  be  continued 
for  this  full  period.  Different  varieties  of  the  coli  organism  generally 
produce  dissimilar  amounts  of  indole.  The  quantity  produced  does  not 
depend  on  the  virulence  of  the  organism;  thus,  of  the  organisms 
investigated,  two  were  very  virulent  (A'  and  .S"^),  yet  the  latter  yielded 
only  a  small  amount  of  indole.  Alkalinity  of  the  medium  and 
absence  of  air  diminish  the  production  of  indole,  whilst  dextrose 
stops  it  altogether.  Peptone  is  necessary  ;  from  bouillon  alone  no 
indole  is  formed.  E.  J.  R. 

The  Coli-aerogenes  Group  of  Organisms.  Robert  Burri  and 
M.  Dlggeli  (Centr.  Bait.  Par.,  1909,  i,  49,  U5).— The  authors  have 
studied  sixty-five  organisms  of  the  coli-aerogenes  group  with  particular 
reference  to  methods  of  classification.  They  devised  a  simple  method 
of  estimating  the  volume  of  gas  evolved  during  fermentation  which 
can  be  applied  to  a  large  number  of  samples,  and  will,  they  consider, 
prove  a  useful  addition  to  the  technique  of  a  bacteriological  laboratory. 
Briefly,  the  method  is  to  cultivate  the  organism  on  au  agar  medium  in 
a  thick-walled,  inverted,  and  graduated  test-tube,  and  arrange  the 
conditions  so  that  the  gas  evolved  shall  force  the  medium  down  the 
tube  and  thus  allow  a  direct  reading  of  its  volume.  A  simple  device 
for  estimating  the  amount  of  carbou  dioxide  in  the  gas  is  also 
described. 

Applying  this  method  to  a  number  of  organisms,  they  find  it 
ilea  them  to  discriminate  fairly  sharply  between  different  types. 
quantity  of  gas  evolved  under  definite  conditions,  and  the 
proportion  of  carbon  dioxide  present,  form  characteristic  tests  for  the 
various  organisms.  By  varying  the  carbohydrates,  it  is  possible  to 
observe  other  differences.  In  this  way  they  succeeded  in  dividing  up 
their  organisms  into  a  number  of  sub-groups  containing  similar 
n  embers,  but  varying  according  to  their  origin.  These  sub  groups  are 
discussed  from  the  standpoint  of  mutation.  E.  J.  R. 

Influence  of  Ethyl  Alcohol  on  Yeast  Fermentation.     Martin 

Kochmakn   (Biochem.  Zeitsoh.,   1909,    16,  391— 398).— The   effect   of 

alcohol   "ii    tin-   fermentation  of  dextrose   l>\  brewery  yeast  has  been 

ted    witli   the    help   of   the   Si-lmlz    automatic   recording   apparatus. 

'The  addition  of  large  quantities  has  an  adverse  effect;  .-mailer 
quantities  have  an  accelerating  influence,  the  optimum  being  at 
entrations  of  I  in  300  t<>  500.  Under  these  conditions,  the 
initial  Fermentation  is  accelerated,  and  slightly  mere  gas  is  produced 
in  a  given  time.  The  accelerating  influence  of  alcohol  is  regarded  us 
quickening  the  production  "l  ferment  and  not  to  any  inlluenco  on  the 
zyma  IS.  V.  A. 

Calcium  and  Magnesium  in   Plant   Seeds.     RlOHAHD    Wn.i.- 

Zetitch,  phyriol.  Chtm.,  1909,68,488 — 139).—  In  the  seeds 

rye,  maize,  eto.)(  the  amount  id'  magnesium  which 

the  planl  requires  for  the  formation  of  chlorophyll  is  more  abundant 

than    Ihii    ..t    oaloium.       The    results    are   stated    quantitatively    in    a 

table,  W.  I).  11. 
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Presence  of  Amylase  in  Old  Seeds.  Brocq-Rousseu  and 
Edmond  Gain  (Compt.  rend.,  1909,  148,  359 — 361). — Corn  which 
had  been  preserved  for  fifty  years  in  a  glass  bottle  had  lost  its 
germinating  power,  but  still  contained  a  ferment  capable  of  hydro- 
lysing  starch.   ■  G.  B. 

Plant  Ferments.  W.  W.  Bialosuknia  (Zeitsch.  physiol.  Chem., 
1909,  58,  487—499). — An  investigation  of  many  seeds  shows  that 
ferments  capable  of  acting  on  animal  protein  are  absent,  although 
those  acting  on  vegetable  protein  are  present.  The  extract  in  most 
cases  curdles  milk.  Oxydases  are  often  present,  but  the  results  in 
different  seeds  present  great  variations.  In  relation  to  diastatic 
ferments,  the  rapidity  of  action  and  the  kiud  of  sugar  formed  vary. 

AY.  D.  k. 

The  Nature  of  Cyanogen  Compounds  in  Kirschwasser. 
Xavier  Rocques  and  L.  Levy  {Compt.  rend.,  1909,  148,  494—496  *).— 
When  this  spirit  is  two  to  three  years  old,  it  does  not  behave  on  distil- 
lation like  a  freshly-prepared  or  old  solution  of  hydrogen  cyanide  in 
50%  alcohol ;  the  hydrogen  cyanide  is  only  partly  in  the  free  state, 
and  a  portion  of  it  has  become  combined  with  fatty  substances  of  high 
molecular  weight.  G.  B. 

The  Amount  of  Chlorine  in  Leaves.  Albert  J.  J.  Vande- 
VELDE  (Bull.  Soc.  chim.  Bely.,  1909,  23,  S4— 88).— A  number  of 
analyses  are  given,  showing  the  percentage  of  chlorine  in  the 
dry  matter  of  leaves  gathered  in  May,  July,  and  September.  The 
percentage  was  found  to  increase  regularly  in  Tilia,  Syringa,  Ligustrum, 
JZsculus,  Sorbus,  Yitis,  Ampelopsis,  from  about  0-3  to  about  1%.  It 
fell  to  a  minimum  in  July  and  rose  to  a  maximum  in  September 
in  Sambucus,  Corylus,  and  Salix  (about  0-3  to  0'6%).  There  was 
a  minimum  in  May  and  maximum  in  July  in  Fagus,  Prunus,  Ribes, 
and  llubus,  but  irregularities  showed  themselves  in  this  group.  In 
Carpinus,  and  occasionally  in  Ribes,  the  chlorine  rose  to  a  maximum 
in  July  and  a  minimum  in  September.  The  percentage  decreased 
regularly  from  May  to  September  in  Quercus,  Pyrus,  Aucvba.  IIk.*-, 
Rhododendron,  and  Iledera  (about  0-3  to  0'1%).  It  was  a  maximum  in 
May  and  minimum  in  July  in  Pavia,  Castanea,  Acer,  Symphoricarpus, 
Betidus,  and  Deutzia.  In  certain  other  cases  the  fluctuations  were 
irregular,  including  Populus,  Ulmus,  Fagus,  Prunus,  Ribes,  Rubus.  but 
the  causes  of  the  fluctuations  were  not  determined.  E.  J.  B. 

The  First  Stages  in  the  Development  of  Perennial  Plants 
Compared  with  those  of  Annuals.  Gust  aye  Andre  (Compt. 
rend.,  1909,  148,  515—517.  Compare  this  vol.,  ii,  174).— The 
cotyledons  yield  to  a  perennial  seedling  about  the  same  proportion  of 
potassium  and  of  nitrogen  as  is  yielded  by  the  cotyledons  of  an  annual 
plant ;  in  the  latter  case  the  transference  of  saline  constituents  from 
the  cotyledons  is  more  rapid,  but  not  more  complete.  G.  B. 

*  aud  Ann.  Chim,  anal.,  1909,  14,  13S— 110. 
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The  Influence  of  Aluminium  Salts  on  Protoplasm.  M.  Fluri 
(Xuturw.  Rundsch.,  1909,  23,  610 — 612). — Spirogyra  cells  in  the  light 
lose  their  starch  under  the  influence  of  aluminium  salts,  very  weak 
solutions  of  the  latter  sufficing  to  bring  about  this  result.  This  effect 
may  be  due  to  an  acceleration  of  the  diastatic  action  induced  by  the 
aluminium  salts,  but  is  more  probably  due  to  an  increase  in  the 
permeability  of  the  protoplasmic  membranes  brought  about  by  these 
salts,  Precipitated  albumin  had  a  greater  absorptive  capacity  than 
dissolved  albumin,  and  as  the  soluble  aluminium  salts  have  a  marked 
tendency  to  precipitate  albumins,  these  substances  are  in  this  way 
rendered  more  permeable.  G.  T.  M. 

The  Presence  of  Fluorine  in  Grapes.  F.  Leperre  (Bull.  Soc. 
chim.  Belg.,  1909,  23,  82 — 81). — These  experiments  were  undertaken 
in  connexion  with  the  analysis  of  wines;  if  fluorine  does  not  occur  in 
grapes,  it  clearly  should  not  occur  in  pure  wines.  Dried  grapes  from 
Malaga  and  from  Asia  Minor  (sultanas)  were  incinerated,  and  5  grams 
of  the  ash  were  tested  for  fluorine.  In  most  cases  the  results  were 
wholly  negative;  in  the  others  there  were  possible  indications  of 
a  slight  trace  of  fluorine.  When  fluorides  are  found  in  wine,  it 
is  clear  that  they  must  have  been  added.  K.  J.  R. 

Occurrence  of  Stachyose  and  a  Glucoside  Hydrolysable  by 
Bmulsin  in  the  Subterranean  Parts  of  Lamium  album.  L. 
Piadlt  tJ.r/au-m.  Chim.,  1909,  [vi],  29,  236— 241).— An  alcoholic 
extract  of  the  subterranean  portions  of  Lamium  album  can  be  separated 
by  treatment  with  a  mixture  of  alcohol  and  ethyl  acetate  into  two 
parts.  The  insoluble  portion  contains  stachyose  (manneotetrose) 
(Taunt,  Abstr.,  1903,  i,  606;  and  the  soluble  part  a  glucoside,  which 
is  decomposed  by  emulsin,  yielding  a  dextrorotatory  reducing  sugar. 

T.  AH. 

Vegetable  Phosphatides.  III.  Ernst  Wihtbrstein.  IV. 
Ernst  Wintebstein,  and  K.  Smolensk!.  V.  K.  Smolensky  VI. 
Ernst  Wintebstein  and  L  Steouian  (Zeilsch.  physiol.  ('hem.,  1909, 
58,  500—505,  506—521,  522—526,  527— 528.  Compare  Abstr., 
1908,  ii.  218).  -This  scries  of  papers  relates  to  a  number  of  vegetable 
phosphatides,  but  their  final  identification  is  not  yet  possible.  The  first 
to  one  prepared  from  the  seeds  of  Lupiuim  (dims.  It 
contains  phosphorus  3*6%,  and  nitrogen  0-9",„  and  yields  lti",,  of  sugar 
On   cleavage.      The  second   deals   with   phosphatides  from  wheat  meal  ; 

of  these,  soluble  in  alcohol,  yields  ammonia,  choline,  and  other  nitio- 

genous  substances,  some  of  which  are  basic;  a  carbohydrate-phos- 
phatide  is  also  pic  cut.  The  third  paper  deals  with  some  points 
of    detail    in    relation    to    wheat    phosphatides,   and    the    fourth    with   a 

phosphatide  from  green  Reemus  plants,  which  yields  5'3%  of  phos- 
pi .     of  calcium  oxide,  and  no  sugar.  W,  D,  II. 

Maltaees  of  Maize.  K.  Hukkkk.  (Compt,  rend.,  1909,  148, 
500—607.  Compare  this  vol.,  ii,  258). —  Further  examples  of  i  mil  tunes 
acting  at  high  and  at  low  temperature  are  given.    These  difference! 
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are  due  to  differences  in  the  medium  ;  each  variety  of  maize  appears 
to  have  its  own  special  maltase.  G.  B. 

The  Fruit  of  Medeola  Virginica  and  Ampelopsis  Quinque- 
folia.  Lois  E.  Poyneer  and  H.  Leroy  Duffin  (Chem.  JYews,  l'J09, 
99)  99 — 100). — The  fruit  of  the  Indian  cucumber  (Medeola  Virginica) 
contains  lasvulose.  The  hard  kernels  enclosed  in  the  fruits  yield 
nearly  10%  of  oil,  of  which  a  portion  is  volatile  and  the 
remainder  resembles  porpoise  oil  and  has  a  saponification  equivalent 
2548. 

The  fruit  of  the  Virginia  creeper  (Ampelopsis  quinquefolia)  contains 
huvulose,  tannin,  oxalic  acid,  and  11"27%  of  oil  (D  0-9503), 
which  on  standing  separates  into  two  portions,  of  which  the  lower 
solidifies  on  cooling  and  then  has  m.  p.  0'8°. 

A  complete  analysis  of  the  ash  from  each  kind  of  fruit  is  given, 
showing  that  both  are  comparatively  rich  in  potassium.         T.  A.  H. 

An  Organic  'Vegetable  Compound  of  Iron.  P.  Joseph 
Tarbouriech  and  P.  Saget  (Compt.  rend.,  1909,  148,  517— 519).— Of 
all  the  plants  hitherto  analysed,  Rumex  obtusifolius  is  richest  in  iron  ; 
the  dried  root  contains  0-447%  Fe.  The  iron  is  in  a  state  of  organic 
combination  in  a  substance  containing  C,  H,  N,  P,  and  other  inorganic 
constituents  besides  iron.  This  substance  is  soluble  in  alcoholic 
hydrochloric  acid  ;  the  iron  is  only  partly  split  off  by  boiling  with 
1%  hydrochloric  acid.  With  acid  of  10%,  the  substance  is  decomposed 
with  formation  of  a  reducing  sugar.  The  substance  appears  to  be 
related  to  the  nucleones  of  Siegfried.  G.  B. 

The  Sugars  of  the  Tobacco  Plant.  Gaspare  Ampola  and 
Francesco  Scurti  (Ann.  R.  Staz.  chim.  agrar.  sper.  Roma,  1907-8,  [ii],  2, 
312 — 316). — The  suspected  presence  of  sugars  in  normal  tobacco 
leaves  is  important  in  connexion  with  the  question  of  adulteration. 
The  inflorescence  and  seeds  are  found  to  contain  dextrose,  identified 
by  its  reactions  and  its  conversion  into  the  phenylhydrazone.  The 
sugar  present  in  the  leaves  is  gummy  and  uncrystallisable  (compare 
Muller,  Abstr.,  1886,  904).  The  presence  of  allantoin  in  tobacco 
leaves  (Scurti,  Abstr.,  1907,  ii,  124),  together  with  dextrose,  makes  it 
probable  that  the  two  compounds  occur  in  the  form  of  a  readily 
hydrolysable  allantoin  glucoside.  C.  H.  D, 

Amount  of  Sugar  in  Beet  Manured  with  Nitrogen.  Hermann 
Briem  (Zeitsch.  Zuckerind.  Bbhm.,  1909,  33,  391—394). — Experiments 
with  beet  grown  in  four  different  kinds  of  soils,  without  nitrogen  and 
with  60  kilograms  of  nitrogen  per  hectare  as  sodium  nitrate,  ammonium 
salt,  calcium  cyanamide,  and  calcium  nitrate.  The  average  amounts  of 
sugar  for  all  the  soils  only  varied  froin,  17'1  (without  nitrogen)  to 
17-3%  (ammonium  salt). 

Further  experiments  with  the  different  soils,  in  which  the  effects  of 
sodium  nitrate  applied  all  at  once  or  in  two  portions  were  compared, 
showed  that  a  single  application  before  June  20  does  not  lower  the 
percentage  of  sugar.  N.  H.  J.  M. 
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Accumulation  of  Nitrogen  in  Relation  to  Soil  Conditions. 
Theodoe  Remy  (Cenlr.  Bakt.  Par.,  19C9,  ii,  22,  561 — 651). — 
Application  of  a  suitable  substance  as  source  of  energy  is  essential  in 
the  case  of  ordinary  arable  soil  to  obtain  a  marked  accumulation  of 
nitrogen.  Small  gains  of  nitrogen  may  occur  in  soils  not  too  deficient 
in  humus  and  calcium  carbonate.  The  presence  of  free  acids  prevents 
any  material  fixation  of  nitrogen.  Equivalent  amounts  of  lime  and 
magnesia  have  almost  exactly  the  same  effect  on  nitrogen  fixation, 
whilst  potassium  and  sodium  carbonates  are  less  favourable. 

No  definite  relation  between  the  percentage  of  nitrogen  in  soils  and 
fixation  of  nitrogen  could  be  established.  No  gain  of  nitrogen  could 
ever  be  detected  in  peaty  soils. 

An  experiment  on  nitrogen  fixation  in  large  quantities  of  soil  is 
described.  Three  lots  of  soil,  300  kilograms,  (1)  without  further 
treatment,  (2)  with  addition  of  calcium  carbonate,  and  (3)  with  calcium 
carbonate  and  2%  sucrose,  were  kept  in  layers  10  cm.  high  for  a  few 
weeks  at  a  temperature  of  22 — 25°.  Addition  of  calcium  carbonate 
alone  had  no  effect,  whilst  addition  of  calcium  carbonate  ».nd  sucrose 
resulted  in  a  gain  of  1-11  mg.  of  nitrogen  per  kilogram.  Pot  experi- 
ments were  next  made  with  three  similar  lots  of  soil  each  with  four 
different  plants,  all  followed  by  mustard.  The  results  showed  that  the 
nitrogen  fixed  under  the  influence  of  sucrose  (the  amount  of  sucrose 
was  1 ",,  in  this  experiment)  was  in  a  readily  available  form,  and  that 
the  yields  of  mustard  and  maize  grown  in  the  soil  were  twice  as  great 
as  in  the  other  soils,  whilst  the  difference  in  the  case  of  beet  was  still 
greater.  The  average  amounts  of  nitrogen  in  the  first  crops  from  the 
three  soils  and  the  amounts  in  the  second  crops  (mustard)  were: 

Soil.  I.  II.  III. 

Nitrogen  hi  1st  crop  0"225  0-217  0  163 

„        2nd   ,,      0   151  0'ij30  0-418 

N.  H.  J.  iM. 

Assimilation  of  Potassium  from  Soils.  (Iuhtay  Wimmkb, 
Hi  i:\i\n\-    W'n.i  ahtii,    W.     KeOgee,    IIiji.mann    Robber,   Gbbhabj 

OF]      0.     EtlNQLEBEN,    and    .1 .     StORCK    {(,'hem.    Zentr.,     1909,    i, 

395  —  396;    from     Arh.     deut.     (audio.     Ges.,    1908,    No.     143) —Pot 

riments   with   various   plants  to  ascertain    the   laws   by   which 

i     taki'ii  up  from  the  soil  and  also  whether  it  is   possible  to 

ascertain   by  pot  experiments  whether  and  to  what  extent  soils  are 

deficient  in  potassium, 

The  influence  of  soil  moisture  and  manuring  and   the   return  of 

iuni  to  i  be  soil  are  discussed  (in  I  he  original  paper),  and  also  the 

relation  of  lower  organisms  to  potassium  assimilation  ami  the  effect  of 

nematc  N.  II.  J.  M. 

[Composition   of   Rainwater  collected  at  Garforth]     R,  S. 

<  li  i     •  and   >'         '       no.   Agric.   Eduoation,   1908, 

No.  7-1,  17;.     Analyses  of  rain-water  collected  from  October,  1906,  to 
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September,    1907,    and    October,    1907,    to    September,    190S.     The 
following  results  were  obtained  : 

(1).  In  parts  per  million. 
Nitrogen 


Rainfall 

• 

'— 

*! 

in 

As 

As 

inches. 

XII.. 

N..O,. 

Albuminoid.   CI. 

SO,. 

1906—1907.. 

26-44 

1-06 

0-236 

—            3-66 

11-94 

1907— 190S.. 

29-16 

0-773 

0-481 

0-163         336 

10-85 

Average  .. 

27-80 

0-934 

0-377 

(2).   In 

—           3-60 

lbs.  per  acre. 

11-67 

1906—1907.. 

26-44 

6-42 

1-424 

—         22-12 

72-10 

1907—1908... 

2916 

5  327 

3316 

1-128       23-17 

74-81 

Average  .. 

27-80 

5-S?:; 

2-370 

—         22  64 

7345 

su 


-71 


18  65 


Acidity 

as 
H2S04. 

2-14 

4  34 

3-41 


12-95 
29-93 

21-44 


The  nitrogen  as  ammonia  amounted  to  712  '^  and  as  nitrates,  28'8   ,, 
of  the  total  (excluding  albuminoid  nitrogen).  N.  H.  J.  M. 
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New  Burette  Attachment  to  Store  Bottle,  vox  Heygexdorff 
(Pharm.  Zeit.,  1909,  54,  159). — A  description  is  given  of  a  convenient 
arrangement  for  working  with  standard  solu- 
tions, whereby  the  burette  may  be  tilled  directly 
from  the  stock  solution  with  a  minimum 
chance  of  evaporation  ;  the  apparatus  is,  more- 
over, not  easily  broken,  id,  is  a  stout  glass 
tube  carrying  the  feed  tube  to  the  burette ; 
the  side  tubes,  a  and  b,  may  be  closed  by  suit- 
able caps  when  the  apparatus  is  not  in  use. 

From  the  accompanying  sketch  it  should 
be  evident  that  suction  at  b  will  cause  filling 
of  the  burette  ;  the  air  entering  at  a  should 
be  dried  by  attaching  a  drying  tube  to  this 
inlet.  J.  V.  E. 

Use  of  Pinchcock  Burettes  for  Titra- 
tions with  Iodine  and  Permanganate. 
Lucien  L.  de  Koninck  and  Lejeune  (Bull. 
Soc.  (Aim.  Belg.,  1909,  23,  79— 82).— The 
authors  confirm  the  experiments  of  Lunge  show- 
ing the  rapid  action  of  iodine  on  rubber  tubing  ; 
pinchcock    burettes    should,    therefore,   not   be 

used  when  titrating  with  iodine.     Stopcock  burettes  may   be   safely 
greased  with  vaselin. 

Lunge's  experiments  agree  with  a  statement  made  by  de  Koninck 
VOL.   xcvi.  ii.  23 
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and  Dietz  in  1869  that  a  pinchcock  burette  may  be  used  for 
permanganate  titrations  if  the  rubber  is  not  kept  in  contact  with 
the  permanganate  for  any  length  of  time.  L.  he  K. 

The  Gasparini  Electrolytic  Process  for  the  Removal  of 
Organic  Matter  in  the  Detection  of  Poisons.  Mario  Miokandi 
{Gazzetta,  1909,  39,  i,  175 — 179). —  En  Gasparini's  method  for  decom- 
posing organic  matter  (Abstr.,  1904,  ii,  785),  the  material  is  treated 
with  nitric  acid  and  subjected  to  electrolysis.  The  destruction  is 
brought  about  by  oxygen  and  by  oxides  of  nitrogen.  The  process 
li.is  some  disadvantages,  and  it  is  found  that  by  the  use  of  carbon 
electrodes  instead  of  platinum,  and  of  ammonium  persulphate  in 
place  of  nitric  acid,  the  destruction  is  made  very  rapid  and  complete, 
llydrogen  peroxide  gives  less  satisfactory  results.  C.  H.  D. 

Apparatus  Used  in  Rapid  Methods  of  Electroanalysis. 
Analysis  of  Brass.  T.  Slater  Price  and  T.  C.  Humphreys  (J.  Soc. 
fhem.  Ind.,  1909,  28,  117— 123).— After  describing  the  more 
important  forms  of  apparatus  with  rotating  anode,  cathode,  or 
electrolyte  which  have  been  employed  in  rapid  electroanalysis,  the 
authors  give  an  account  of  experiments  on  the  estimation  of  copper 
and  zinc  in  brass  by  a  constant  current  method.  The  apparatus  and 
method  of  working  have  been  described  previously  (compare  Price 
ami  Judge,  Trans.  Faraday  Soc,  190G,  2,  85). 

From  the  results  of  a  series  of  experiments  at  3  volts  and  3  amperes 
with  rotating  cathode,  it  is  shown  that  copper  is  seldom  deposited 
quantitatively  when  nitric  acid  is  the  only  acid  present,  but  precipita- 
tion is  complete  when  sulphuric  acid  or  zinc  sulphate  is  added. 

In  estimating  the  copper  and  zinc  in  brass,  about  0'7  gram  of  the 
latter  is  dissolved  in  4  c.c.  of  concentrated  nitric  acid  and  a  littlo 
water;  the  solution  is  diluted  to  75 — 100  c.c.  One  c.c.  of  strong 
sulphuric  acid  is  added,  and  tho  copper  deposited  at  3  volts  and 
3  amperes,  which  takes  about  twenty  to  thirty  minutes.  The 
solution  is  evaporated  nearly  to  dryness  to  drive  off  the  nitric  acid, 
diluted,  a  concentrated  solution  of  sodium  hydroxide  added  until  the 
zinc  begins  to  precipitate,  ammonia  is  added  to  redissolve  tho 
precipitate,  tho  solution  is  warmed,  any  ferric  hydroxide  is  liltored  off, 
glacial  acetic  acid  is  added  until  the  solution  is  just  acid,  and  tho 
Latter  electrolysed  at  4 — 4-5  volts  and  i!  ampores.  The  zinc  is 
completely  deposited  in  about  twenty  minutes.  A  modification  01 
this  method,  which  avoids  the  lengthy  evaporation  to  got  rid  of  the 
oil  in'  acid,  i    also  described. 

In  order  to  obtain  aisfaotory  results,  it  is  necessary  to  remove  tho 
lead,  i  in,  ihhI  iron,  if  they  would  otherwise  bo  present  as  precipitates 
aded  in  the  electrolyte.  G,  8, 

Preparation  of  Standard  Hydrochloric  Acid.  Qboboi  A. 
Hi  i  i  M  and  W.  D.  Bonheh  {J.Amur,  chtm.  Soo.,  1909,81,390—398), 

I [ydrochlorio  acid,  I »  1  do,  i*  distilled  until  three-quai  ters  has  passed 

over,     'I  in    residue  then  shows  a  constant   boiling  point  (108'54    at 

H. in   pre    ure)  and  contains  eiaotly  22'242^  ol  hydrogen  chloride 
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(D   1-0962).     By  suitable  dilution,  the  requisite   standard   solutions 
may  then  be  made.  L.  de  K. 

Estimation  of  Dissolved  Oxygen  in  Water.  Willem  P. 
Joiussen  (Chem.  Weekbl  d,  1909,  6,  123—125.  Compare  Winkler, 
Abstr.,  1889,  79;  Romyn,  Abstr.,  1894,  ii,  28,  and  1896,  ii,  579  ; 
Jorissen  and  Ringer,  Abstr.,  1906,  ii,  490). — Experimental  data  are 
given  in  support  of  the  view  advanced  by  Jorissen  and  Ringer  that 
with  sea-water  Romyn's  method  for  the  estimation  of  dissolved 
oxygen  yields  results  which  are  much  too  low.  A.  J.  W. 

Estimation  of  Sulphur  in  Coals  and  Cokes.  M.  Holliger 
(Zeitsck.  angew.  Chem.,  1909,  22,  436—439,  493— 497).— A  criticism 
of  the  various  methods  proposed  from  time  to  time.  For  the 
estimation  of  the  total  sulphur,  a  modification  of  Brunck's  method 
(combustion  with  cobalt  oxide  and  sodium  carbonate  in  a  current  of 
oxygen,  Abstr.,  1905,  ii,  95)  is  recommended  as  being  the  only  trust- 
worthy method.  The  mass  instead  of  being  extracted  with  water  is 
dissolved  in  hydrochloric  acid  and  evaporated  to  render  the  silica 
insoluble.  To  the  dry  mass  is  added  the  contents  of  the  Peligot  tube, 
in  which  any  volatilised  sulphur  has  been  absorbed,  this  previously 
having  been  neutralised  and  boiled  to  expel  the  excess  of  hydrogen 
peroxide.  A  little  hydrochloric  acid  is  now  added,  and  the  filtrate  is 
precipitated  with  barium  chloride  as  usual. 

For  the  estimation  of  the  volatile  sulphur,  Sauer's  method  is 
recommended  as  the  most  trustworthy.  The  process  consists  in  limn- 
ing the  substance  in  a  current  of  oxygen  and  absorbing  the  products 
of  combustion  in  a  suitable  oxidising  medium.  The  author  has 
improved  the  process  by  filling  the  front  part  of  the  combustion  tube 
with  platinum  wire  cuttings,  which  are  then  heated  to  redness. 

L.  de  K. 

Estimation  of  Sulphur  in  Urine.  Emil  Abderttalden  and 
Casimie  Funk  (Zeitsch.  physiol.  Chem,,  1909,  59,  121.  Compare  this 
vol.,  ii,  263). — Reference  is  made  to  a  paper  by  Modrakowski  (Zeitsch. 
physiol.  Chem.,  1903,  38,  362)  in  which  the  authors'  work  has  been 
largely  anticipated.  W.  D.  H. 

Volumetric  Estimation  of  Sulphurous  Acid  in  Wines  [and 
Pood  Products].  Charles  Blarez  and  L.  Chelle  (Ann.  Fabrif., 
1909,  2,  76—79  ;  Bull.  Assoc.  Chim.  sucr.  dist.,  1909,26,  690—693).— 
Two  hundred  and  fifty  c.c.  of  the  wine  and  2  c.c.  of  syrupy  phosphoric 
acid  arc  heated  in  a  water-bath  under  greatly  reduced  pressure,  and 
the  distillate,  which  contains  all  the  sulphur  dioxide,  is  collected  in  a 
receiver  containing  20  c.c.  of  iV-sodhiui  hydroxide.  A  slight  excess  of 
dilute  hydrochloric  acid  is  added,  and  the  liquid  is  at  once  titrated 
with  Nj  0  iodine,  using  starch  as  indicator.  If  desired,  the  sulphuric 
acid  formed  in  the  reaction  may  be  estimated  gravimetrically. 

L.  de  K. 

Estimation  of  Sulphuric  Acid  as  Barium  Sulphate.  Julius 
F.  Sacher  (Chem.  Zeit.,  1909,  33,  218 — 219). —  A  criticism  of  Ruppin's 

23—2 
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paper  (this  vol.,  ii,  180).  Pure  barium  sulphate  precipitates  are 
obtained  by  working  with  highly  diluted  solutions,  about  0-l  gram  of 
the  sulphate  in  100  c.c.  of  liquid;  1%  of  hydrochloric  acid  is  added, 
and  the  solution  is  heated  to  boiling.  A  3%  solution  of  barium 
chloride  is  then  added  in  slight  excess  with  constant  stirring.  After 
twenty-four  hours,  the  precipitate  is  collected  and  treated  as  usual. 

L.  de  K. 

Estimation  of  Sulphuric  Acid  in  the  Air  of  Accumulator 
Rooms.  Karl  Beck  (Arb.  Kais.  Gesund.  And.,  1909,  30,  77 — 80). — ■ 
The  amount  of  acid  was  estimated  by  passing  about  100  litres  of  air 
in  the  course  of  ten  to  fifteen  minutes  through  a  definite  quantity  of 
jV/100  potassium  hydroxide  solution  contained  in  a  specially  constructed 
absorption  apparatus,  which  is  figured  in  the  paper,  and  titrating 
back  the  unneutralised  alkali  with  JV/100  hydrochloric  acid,  using 
iodoeosin  as  indicator,  the  titration  liquid  being  covered  with  ether. 
The  quantities  of  acid  found  in  the  accumulator  rooms  varied  between 
9  '■'>  and  45-3  mg.  of  33%  acid  per  cubic  metre  of  air.  S.  B.  S. 

Influence  of  Chlorides  on  the  Estimation  of  Nitrates  in 
Water.  Gustave  Peeeiee  and  L.  Farcy  (Bull.  Soc.  chim,,  1909,  [iv], 
5,  178 — 180). — It  is  pointed  out  that  in  the  colorimetric  process  for 
tin  estimation  of  nitrates  in  water,  devised  by  Grandval  and  Lajoux, 
the    addition    of    the    sulphuric   acid   solution   of    phenol   to  the   dry 

residue  from  the  water  leads  to  the 
evolution  of  hydrogen  chloride  when  the 
water  under  examination  contains  chlo- 
rides. Comparative  trials  showed  that 
this  acid  decolorises  to  a  greater  or  less 
extent  the  colouring  matter  formed  and 
so  leads  to  low  results.  To  avoid  this 
difficulty  it  is  suggested  that  the  standard 
solution  used  for  the  comparison  should 
be  prepared,  by  the  addition  of  sodium 
chloride,  so  as  to  contain  the  same  quantity 
of  chloride  as  the  water  under  examination. 

T.  A.  II. 


Apparatus  for  Gutzeit's  Test.  P.  B, 
Dw.uMuKi:  (Pharm.  J,  1909,  [iv],  28, 
324).  -The  apparatus  depicted  consi  its  of 

a  water  condenser,  A,  on  which  is  fused 
the  double  jacket,  //and  C,  communicating 
with  each  other  by  the  holes,  b.  Lead 
acetate  solution  is  poured  through  o  and 

p. ill  ly  tills  />'  as  well  as  <  '. 

When  a  ill  .k  containing  the  substanoe 
to  be  tested  is  attached  to  I',  water  is 
circulated  through  the  condenser,  A,  and 
the  gas  evolved,  passing  up  //,  bubbles  through  the  load  acetate  solu- 
tion   in    fl    ami    I ' ',    ainl    linally    mines     in     contact      with     tl civiiiie 

chloride  paper  fastened  on  to  the  outlet,  c.  J.  V.  K. 
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Detection  of  Phosphoric  and  Phosphorous  Acids  in  Organs. 
Eichard  Ehrenfeld  and  W.  Kulka  (Zeitsch.  physiol.  Cham.,  1909, 
59,  43 — 53). — An  aqueous  extract  of  the  organ  is  evapirated  to 
dryness  on  a  water-bath  in  an  atmosphere  of  carbon  dioxide.  The 
residue  containing  the  hypophosphite  is  moistened  with  a  few  drops  of 
hydrochloric  acid,  again  dried,  placed  in  a  porcelain  boat,  and  ignited 
in  a  stream  of  hydrogen.  Phosphorus  trihydride  is  given  off  and 
imparts  the  characteristic  green  colour  to  the  flame  of  the  hydrogen. 

W.  D.  H. 

Detection  and  Estimation  of  Arsenic  in  Cemetery  Soil. 
Cakl  Mai  (Pharm.  Zenlr.-k.,  1909,  50,  169— 170).— About  200—250 
grams  of  the  soil  are  mixed  with  sufficient  hydrochloric  acid,  D  1  ■  1 25, 
to  form  a  thin  paste.  One  to  two  grams  of  potassium  chlorate,  and,  if 
necessary,  a  few  drops  of  ferric  chloride,  are  added,  and  after  twenty- 
four  hours  the  whole  is  heated  for  another  hour  on  the  water-bath. 
The  solution  is  filtered,  and  the  residue  is  washed  with  water. 
The  filtrate  and  washings  are  then  precipitated  with  ammonia,  when 
the  iron  precipitate  will  carry  down  any  arsenic  present,  and  it  may, 
for  qualitative  purposes,  be  introduced  at  once  into  the  Marsh 
apparatus. 

For  quantitative  purposes,  the  precipitate  is  dissolved  in  dilute 
sulphuric  acid  and  made  up  to  a  definite  volume.  An  aliquot  part 
is  then  treated  by  the  authors'  electrolytic  process  (Abstr.,  1905,  ii, 
284). 

When  testing  disinterred  corpses  in  an  advanced  state  of  decom- 
position for  arsenic,  the  bones  should  be  examined,  as  these  rapidly 
absorb  arsenic.  Attention  is  also  called  to  the  occurrence  of  arsenic 
in  coffin  nails,  screws,  etc.  L.  de  K. 

Precipitation  of  Arsenic  by  Hydrogen  Sulphide.  Lucien 
L.  de  Koxin-ck  (Bull.  Soc.  c/iim.  Bdg.,  1909,  23,  88— 93).— In  order 
to  precipitate  arsenic  rapidly  and  completely  as  sulphide,  it  is  necessary 
to  reduce  the  arsenate  to  arsenite,  and  this  is  most  effectually  done  by 
warming  the  solution  with  hydrochloric  and  hydriodic  acids.  Instead 
of  hydriodic  acid,  a  solution  of  potassium  or,  preferably,  ammonium 
iodide  may  be  used.  The  hot  solution  is  then  treated  with  hydrogen 
sulphide. 

Sulphur  dioxide  cannot  be  recommended  as  a  suitable  reducing 
agent.  L.  de  K. 

Estimation  of  Boron.  IIippolyte  Copaux  and  G.  Boiteau  (Bull. 
Soc.  chim.,  1909,  [iv],  5,  217 — 225). — Comparison  of  the  three 
methods  in  general  use  for  the  estimation  of  boric  acid,  namely, 
(1)- extraction  with  ether,  (2)  isolation  as  methyl  borate,  and 
(3)  titration  in  presence  of  glycerol,  shows  that  a  modified  form  of  the 
last-mentioned  gives  the  best  results.  The  first  method  gives 
approximate  results,  but  is  tedious,  since  at  least  three  extractions 
with  ether  have  to  be  made.  The  second  process  is  simple  and 
trustworthy  in  cases  where  it  is  applicable,  but  it  cannot  be  used  in 
presence  of  tungstates.  Where  it  is  used,  it  is  recommended  that  the 
methyl   borate  should  be  collected  in  a  known  volume  of   standard 
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alkali  and  the  boric  acid  determined  by  titration  in  presence  of 
glycerol.  The  third  process,  as  modified  by  the  authors,  is  essentially 
that  described  previously  (Abstr.,  1899,  ii,  181),  but  it  is  now  pointed 
out  that  the  presence  of  methyl  alcohol  does  not,  as  then  stated, 
interfere  with  the  end  reaction.  The  process  is  applicable  to  borides 
and  borotuDgstates,  and  exact  details  of  manipulation  required  in 
these  and  other  cases  are  given  in  the  original.  T.  A.  H. 

Use  of  Quartz  Combustion  Tubes,  especially  for  the  Direct 
Estimation  of  Carbon  in  Steel.  Bertram  Blount  and  Arthur 
Garfield  Levy  (Analyst,  1909,  34,  88—95). — Tubes  of  clear  silica 
were  found  to  be  well  suited  for  the  purpose  of  organic  combustions  ; 
they  withstand  the  action  of  copper  oxide,  lead  chromate,  etc.,  very 
well,  but  at  temperatures  above  900°  copper  oxide  rapidly  attacks  and 
destroys  quartz  tubes.  The  authors  have  also  used  quartz  tubes  in  the 
estimation  of  oxygen  in  copper  by  fusion  in  hydrogen.  The  tube  was 
heated  by  a  furnace  similar  to  that  described  by  Tucker  (Abstr.,  1907, 
ii,  842) ;  iridium-platinum  foil  was  wrapped  round  the  tube,  and 
a  current  of  200  volts  was  employed,  the  initial  resistance  being  not 
less  tl  an  25  ohms,  which  was  lowered  gradually  to  about  7  ohms 
to  keep  the  current  constant  at  6  amperes.  For  the  estimation 
of  carbon  in  steel,  a  silica  tube  can  be  employed  ;  it  is  heated  by  an 
eh  (die  furnace,  and  special  means  are  provided  for  supplying  the 
large  volume  of  oxygen  which  is  absorbed  as  soon  as  the  steel  begins 
to  burn.  The  current  of  oxygen  is  drawn  through  the  combustion 
tube  and  potash  bulbs,  and  its  rate  through  the  latter  regulated  by 
means  of  an  exhaust  pump  ;  the  oxygen  is  supplied  to  the  other  end 
of  the  tube  through  a  Y-tube,  one  arm  of  which  connects  through 
a  trap  with  the  open  air.  At  the  commencement  of  the  operation, 
more  oxygen  is  supplied  than  can  be  drawn  off  by  the  pump,  and 
a  portion  consequently  escapes  into  the  air,  but  when  the  steel  com- 
mences  to  burn,  this  escape  ceases,  and  air  itself  is  drawn  into  the  tube 
along  with  the  oxygen.  To  ensure  complete  combustion  of  the  carbon 
monoxide  evolved,  the  exit  end  of  the  combustion  tube  is  packed  with 
platinised  quartz,  and  a  supplementary  current  of  oxygen  is  passed  into 
the  tube  through  a  narrow  tube  which  enters  at  the  exit  end  of  the 
combustion  tube  and  reaches  through  the  platinised  quartz.  The  steel 
to  be  burn!  is  placed  in  a  boat  containing  a  layer  of  ignited  alumina, 
and  injury  to  the  combustion  tube  by  sparks  of  molten  oxide  is  pre- 
vented by  enclosing  the  boat  in  a  piece  of  iridium-platinum  foil  rolled 
into  the  form  of  a  tube.  Apiece  of  silver  foil,  placed  immediately 
before  the  boat,  protects  the  rubber  stopper  from  the  intense  radiation 
characteristic  of  quart/,  tubes.  The  results  obtainod  by  the  met  hod 
differ  by  less  than  002';,,  from  those  givon  by  the  solution  method, 
and  agree  Well  with  each  other.  W.  P.  S. 

Gravimetric  Estimation  of  Silver  as  Chromate.     Frank  A. 

I  Rowlands.  Boswobth  (Atmr.  J.  Soi.,  1009, 27,  241     244; 

Ztiltch.anorg.Chem  ,  1909,62,69 — 7.'1). — A  method  based  on  a  revi 

of  the    process   for   the    i ifcti >f    ohromic  acid  (Abstr.,    1908, 

ii,  787). 

Silver  may  be  pr<  I  quantitatively  a    ohromate  by  adding  a 
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solution  of  potassium  chromate.  The  silver  chromate  is  collected  ou  a 
CJooch  asbestos  filter,  and  washed  first  with  a  weak  solution  of  potassium 
chromate  and  then  with  water.  The  precipitate  is  then  dried  and 
weighed. 

A  precipitate  more  readily  collected  and  washed  may  be  obtained 
by  redissolving  the  silver  chromate  in  dilute  ammonia  and  re- 
precipitating  by  prolonged  boiling.  Should  the  silver  solution  contain 
free  nitric  acid,  an  excess  of  potassium  chromate  should  be  added, 
more  than  sufficient  to  react  on  the  acid.  L.  de  K. 

Separation  of  the  Alkali  Earths.  Erich  Ebler  (Zeitsch.  mud. 
Chem.,  1909,  48,  175 — 179). — The  filtrate  from  the  ammonium 
sulphide  group  is  evaporated  to  dryness  and  the  residue  is  heated  to 
expel  ammonium  salts.  The  residue  is  then  dissolved  in  water  and  a 
little  hydrochloric  acid,  and  precipitated  with  ammonia  and  ammonium 
carbonate;  care  must  bo  taken  to  have  just  sufficient  ammonium 
chloride  present  to  prevent  precipitation  of  magnesium. 

The  precipitate  is  dissolved  in  as  little  as  possible  dilute  hydro- 
chloric acid,  and  the  barium  is  then  precipitated  as  chloride  by  adding 
10  vols,  of  strong  hydrochloric  acid.  The  precipitate  is  collected  on  a 
hardened  filter  and  washed  with  hydrochloric  acid.  The  filtrate  is 
evaporated  to  dryness  and  the  residue  dissolved  in  water.  The 
strontium  is  then  precipitated  with  very  dilute  (0'15°t,)  sulphuric  acid, 
and  the  calcium  is  separated  as  usual  with  ammonia  and  a  large  excess 
of  ammonium  oxalate. 

The  filtrate  containing  the  magnesium  may  be  tested  for  that  metal 
by  placing  a  drop  on  an  object  glass  and  adding  a  minute  particle  of 
microcosmic  salt ;  the  triple  phosphate  which  soon  forms  may  then  be 
recognised  under  the  microscope.  If  desired,  the  whole  of  the 
magnesium  may  then  be  precipitated  as  usual.  L.  de  K. 

Precipitation  of  Magnesium  as  Ammonium  Magnesium 
Arsenate.  Ercole  Raffa  (Gazzetta,  1909,  39,  i,  154 — 162.  Compare 
this  vol.,  ii,  183). — The  precipitation  of  magnesium  as  arsenate  has 
been  studied  by  a  similar  series  of  experiments  to  those  made  with  the 
phosphate.  When  the  method  employed  is  similar  to  that  of  Neubauer 
for  the  phosphate  (Abstr.,  1896,  ii,  674),  the  results  are  too  high, 
owing  to  the  formation  of  the  salt,  Mg(NH4)4(As03).,,  which  yields  the 
meta-arsenate,  Mg(As03)2,  on  ignition. 

It  is  impossible  to  avoid  some  reduction  of  the  precipitate  during 
ignition,  even  when  this  is  carried  out  in  a  current  of  oxygen.  The 
solubility  of  ammonium  magnesium  arsenate  is  also  considerable 
(compare  Fages  Virgili,  Abstr.,  1905,  ii,  652,  85S),  even  when  dilute 
ammonia  is  used  for  washing.  Precipitation  as  arsenate  is  therefore 
less  accurate  as  a  means  of  estimating  magnesium  than  precipitation 
as  phosphate.  0.  H.  D. 

Rapid  Electro  analysis  with  Stationary  Electrodes.  John  T. 
Stoddard  (J.  Amer.  Chem.  Soc,  1909,  31,  385 — 390). —  The  Gauze 
Cathode. — The  cathodes  are  cylinders  of  platinum  gauze  (52  mesh  to 
the   inch)    3    cm.    iu    diameter   and    3    cm.    long,    and    weigh    about 


,34-8  ABSTRACTS  OF   CHEMICAL  PAPERS. 

]  2  grams  each,  and  the  anodes  are  cylinders  of  platinum  foil  about 

0  8  cm.  in  diameter  and  2  5  cm.  long,  and  are  placed  concentrically 
within  the  cathodes.  The  precipitations  are  carried  out  in  80  c.c. 
beakers  with  about  50  c.c.  of  solution.  The  wires  of  both  electrodes 
are  bent  at  an  angle  of  a  little  over  90°  so  as  to  rest  on  the  spout 
of  the  beaker  and  allow  a  watch-glass  cover  to  be  used.  When 
precipitation  is  complete,  the  solution,  without  interrupting  the 
current,  is  drawn  off  and  the  cathode  is  washed  with  water  by  the  aid 
of  a  siphon,  the  end  of  which  is  slipped  between  the  electrodes. 

By  the  use  of  a  powerful  current  satisfactory  results  were  obtained 
with  (a)  cadmium  nitrate  dissolved  in  solution  of  potassium  cyanide, 
(b)  copper  sulphate  with  7  to  8  drops  of  Ditric  acid  at  60°,  (c)  nickel 
sulphate  with  1'5  grams  of  ammonium  sulphate  and  12 — 15  c.c.  of 
ammonia,  (d)  silver  nitrate  with  the  least  excess  of  potassium  cyanide 
at  nearly  boiling  heat,  and  (e)  zinc  sulphate  with  excess  of  sodium  hydr- 
oxide, or  an  insufficiency  of  the  same  and  addition  of  potassium  cyanide  ; 
the  solution  is  heated.  The  precipitations  are  complete  in  fifteen 
to  thirty  minutes. 

The  Mercury  Cathode. — A  40 — 50  c.c.  beaker  is  used  with  about 
40  grams  of  mercury,  and  an  anode  consisting  of  a  fiat  spiral  of 
platinum  wire  placed  0-5 — 1  cm.  from  the  surface  of  the  mercury. 
The  electrode  wires  are  bent  as  in  the  case  of  the  precipitation  on 
gauze.  A  powerful  current  is  employed,  and  when  precipitation 
is  complete,  the  mercury  is  washed  by  the  aid  of  a  siphon  without 
interrupting  the  current.  It  is  then  finally  washed  with  alcohol  and 
ether,  and  dried  at  a  gentle  heat. 

Satisfactory  results  were  obtained  with  solutions  of  cadmium  and 
silver  nitrates  and  copper,  nickel,  and  zinc  sulphates  ;  to  each  were  added 
5 — 6  drops  of  dilute  sulphuric  acid  (1  : 4),  except  in  the  case  of  silver, 
where  nitric  acid  was  used.  The  precipitations  were  complete  in  ten 
to  fifteen  minutes. 

The  strength  of  the  current  does  not  affect  the  character  of  tho 
deposited  metal,  except  in  the  case  of  silver,  where  it  should  not  exceed 

1  '5  ampere  when  a  gauze  cathode  is  employed.  L.  dk  K. 

"Volumetric  Estimation  of  Thallium.  Wolf  J.  Mi  lleb  (C/tem. 
Zeit.,  1909,  33,  297— 298).— The  oxidised  solution  in  which  the  excess 

ol  permanganate  lias  been  destroyed  by  boiling  is  diluted  to  600  C.C. 
and  mixed  with  a  definite  volume  (3 — 6  c.c.  in  excess)  of  standard 
thiosulphate,  2.r>  c.o.  of  1%  solution  of  potassium  iodide  are  added,  and 

the  liquid    is   titrated    with    standard    iodine,  with    starch   as  indicator. 

The  end  point   is  shown  by  a  decoloration  of  the  previously  bright 

yellow    or  orang loured   liquid ;  one   drop  of    thiosulphate  should 

cause  the  original  colour  to  reappear. 

One  c.o.  of  thiosulphate  ■  0*09727  gram  of  thallium,  bul  in  practice 
i    0*09800  so  as  to  obtain  accurate  results, 

I,,  in:  K. 

Volumetric  Estimation  of  Copper  by  means  of  Potassium 

Iodide.     Imia-./.   M    Littbb80HBiD  (Chm    JStit.,  1908, 88,  263     264), 

The  solution,  which   should  contain  aboul  0'1  genu  of  copper  Lb 
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50  c.c,  is  made  alkaline  with  ammonia.  Should  free  nitric  acid 
be  present,  the  neutralised  liquid  is  boiled  for  a  minute  and  then 
allowed  to  cool.  Eighteen  or  20  c.c.  of  ATI\Q  arsenious  acid  (prepared 
as  usual)  are  added,  and  then  acetic  acid  to  acid  reaction.  Crystals 
of  potassium  iodide  are  now  added  one  by  one  until  the  characteristic 
cuprous  iodide  has  formed.  After  an  hour,  the  whole  is  made  up 
to  200  c.c,  and  when  settled,  the  solution  is  filtered.  One  hundred 
c.c.  of  the  filtrate  are  then  mixed  with  an  excess  of  sodium  hydrogen 
carbonate,  and  the  excess  of  arsenious  acid  is  titrated  with  N  10 
iodine,  using  starch  as  indicator.  One  c.c.  of  XjlO  arsenious  acid  = 
000636  gram  of  copper.  L.  de  K. 

Titration  of  Copper  and  Chromium  and  of  Copper, 
Chromium,  and  Iron  in  Admixture.  Eva  Hiebert  (/.  Soc.  Ghem. 
Ind.,  1909,  28,  190—192). — Copper  and  Chromium.— The  copper 
should  be  present  as  a  cupric  salt  and  the  chromium  as  a  chromate. 
The  joint  amount  is  found  by  titration  with  titanous  chloride,  the 
excess  of  which  is  in  turn  titrated  with  standard  solution  of  iron- 
alum.  The  copper  only  may  then  be  estimated  by  a  second  titration, 
after  reducing  the  chromate  by  means  of  sulphur  dioxide.  Or  the 
copper  may  be  removed  with  hydrogen  sulphide  and  the  chromium 
re-oxidised  with  hydrogen  peroxide  and  then  titrated  as  described. 

Copper,  Chromium,  and  Iron. — The  iron  should  be  present  as  a  ferric 
salt  and  the  chromium  as  a  chromate.  A  portion  of  the  solution  is 
titrated  for  the  joint  metals  with  titanous  chloride  until  it  turns 
green,  potassium  thiocyanate  is  then  added,  and  the  titration  con- 
tinued until  the  red  colour  has  disappeared.  A  second  portion  is  freed 
from  copper  by  means  of  hydrogen  sulphide,  and  the  filtrate  after 
being  re-oxidised  with  potassium  chlorate  and  hydrochloric  acid  is 
titrated  for  iron  only,  using  potassium  thiocyanate  as  indicator.  A 
third  portion  is  then  treated  with  sulphur  dioxide  to  reduce  the 
chromate,  and  the  solution  after  having  been  re-oxidised  with  potassium 
chlorate  and  hydrochloric  acid  is  titrated  for  joint  copper  and   iron. 

L.  de  K. 

New  Method  of  Estimating  Cuprous  Oxide  in  Copper. 
Giulio  Coffetti  (Gazzetta,  1909,  39,  i,  137 — 143). — The  method  is 
based  on  the  solubility  of  cuprous  oxide  in  ammonia  in  absence  of 
oxygen,  metallic  copper  being  insoluble  under  these  conditions.  The 
weighed  sample  is  introduced  into  an  apparatus  of  special  construction, 
and  a  current  of  hydrogen  is  passed  over  it,  ammonia  gas  being 
admitted  after  all  the  air  has  been  expelled.  Ammonium  hydroxide 
is  then  run  into  the  apparatus  through  a  tap  funnel,  the  gas  inlet 
tube  being  so  arranged  that  the  gas  bubbles  continuously  pass  through 
the  liquid.  When  the  solution  no  longer  increases  in  depth  of  colour, 
it  is  siphoned  off  through ta  plug  of  glass  wool,  the  residue  washed  with 
a  solution  of  ammonia  in  recently  boiled  water,  and  the  operation 
repeated.  The  united  filtrates  are  acidified,  and  the  copper  estimated 
electrolytically.  A  comparison  with  Hampe's  silver  nitrate  method 
shows  that  the  new  method  is  equally  accurate  and  much  more  rapid. 

C.  H.  U. 
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Method  for  the  Estimation  of  Mercury  in  Solutions  con- 
taining Iodides.  Henjuk  Wegelius  and  Sulo  Kilpi  (Zeitsch. 
anwg.  Ghem.,  1909,  61,  413—416). — In  the  estimation  of  mercury  in 
potassium  mercuric  iodide,  the  iodine  is  first  removed  from  the  solution 
by  addition  of  an  excess  of  moist  silver  chloride.  After  heating  until 
clear,  the  solution  is  filtered  and  acidified  with  hydrochloric  acid, 
and  the  mercury  precipitated  with  hydrogen  sulphide. 

A  reversible  colour  change  of  the  compound  Ag.,HgI4  at  50°  has 
been  observed  and  is  under  investigation.  C.  H.  D. 

Separation  of  Iron  from  the  Elements  of  Groups  IV  and 
V  and  Detection  of  the  Rare  Earths  in  Arable  Soils.  Bf. 
Emmanuel  Pozzi-Escot  {Bull.  Assoc,  chim.  sucr.  dist.,  1909,  26, 
694). — The  hydrochloric  acid  solution  of  the  substance  is  rendered 
alkaline  with  aqueous  sodium  hydroxide  or  ammonia  and  an  excess  of 
sodium  sulphide  or  ammonium  sulphide  is  added.  Acetic  acid  in  fair 
excess  is  then  added,  and  the  precipitate  is  collected  on  a  filter  and 
washed  with  a  2%  solution  of  sodium  sulphide  in  5%  acetic  acid.  It 
contains  any  iron  and  zinc,  whilst  the  filtrate  contains  any  aluminium, 
manganese,  titanium,  glucinum,  the  rare  earths,  and  the  earthy 
phosphates.  L.  BE  lv. 

New  Colour  Reaction  of  Ferrous  Salts  and  Some  of  its 
Applications.  A.  Kkhaud  and  Bidot  (J.  PJiarm.  Chim.,  1909,  [vi], 
29,  230  —  234). — When  a  solution  of  sodium  phosphotungstate, 
acidified  by  hydrochloric  acid,  is  added  to  a  solution  of  a  ferrous  salt 
and  the  liquid  is  then  made  alkaline  with  sodium  hydroxide,  a  sky- 
blue  coloration  is  produced.  The  reaction  is  more  delicate  than  that 
with  potassium  ferricyanide,  and  may  be  employed  for  the  detection  of 
ferrous  iron  in  urine,  milk,  gastric  juice,  mineral  waters,  etc.  All 
the  samples  of  urine  examined  gave  the  colour  reaction,  but  it  could  not 
be  obtained  with  blood-serum,  so  that  the  test  may  possibly  prove 
useful  in  legal  cases.     No  coloration  is  produced  with  ferric  salts. 

T.  A.  H. 

Estimation  of  Ferrous  Oxide  in  Magnetite.  R.  B.  Gaqh 
(./.  Amur.  Chem.  Soc,  1909,  31,  381 — 385). — 0*5  Gram  of  the  sample, 
which  need  not  be  reduced  to  an  impalpable  powder,  is  heated  in  a 
quid  arnoible  with  10  c.c.  of  hydrofluoric  acid  ami  15  c.c.  of  diluto 
Bulphmia  acid  (1:3)  in  a  current  of  carbon  dioxide.  To  prevent 
bumping,  a  lew  coils  of  platinum  wire  are  introduced.  After  sonic  live 
minutes,  the  decomposition  is  complete  and  i  lie  crucible  and  contents 
are  placed  in  a  beaker  containing  about  loo — 500  c.c.  of  reoently 
boiled  water.  In  order  to  render  the  hydrofluoric  acid  harmless,  a 
;  olul  ion  is  added,  made  by  dissolving  .r>  grams  of  calcium  carbonate  in 
50  o.o.  "I  water  and  10  o.o.  of  86$  ortho  phosphoric  acid,  and  tho 
liquid  is  then  at  onee  titrated  lor  Ferrous  iron  with  permanganate. 
Tie'  first  permanent  colour  i  i  taken  for  the  end  point.  I..  M  K . 

Examination  of  Mint  Nickol.  Wiuim  .1.  v.w  IIi.timn  and 
II.  ran  dbb  W  lbbdbh  (C/um.  Weekblad,  1909,6,  L67     165).— A  rapid 
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electrolytic  method  for  the  estimation  of  nickel  in  the  Dutch  standard 
coinage  is  described.  The  alloy  contains  75%  of  copper  and  25%  of 
nickel.  It  was  found  that  the  presence  of  0'5  gram  of  ammonium 
nitrate  did  not  interfere  with  the  deposition  of  the  nickel,  but  that 
the  presence  of  larger  quantities  is  to  be  avoided.  Ten  grams  of  the 
alloy,  cut  up  as  finely  as  possible,  are  dissolved  in  a  mixture  of  15  c.c. 
of  nitric  acid  (D  1-3),  25  c.c.  of  sulphuric  acid  (D  T8),  and  40  c.c.  of 
water.  The  solution  is  cooled,  diluted  with  water  to  1  litre,  and  two 
portions  of  100  c.c.  each  electrolysed  for  copper  at  80°  with  Winkler's 
wire  gauze  cathode.  The  completion  of  the  precipitation  of  the  copper  is 
determined  by  introducing  into  the  liquid  two  platinum  wire  electrodes 
connected  to  au  accumulator,  the  absence  of  a  copper  deposit  on  the 
cathode  indicating  the  end-point.  Without  interrupting  the  current, 
the  copper-covered  cathode  is  then  removed,  and  washed  with  a 
minimum  quantity  of  water  during  the  process.  To  the  acid  nickel 
solution  are  added  50 — 60  c.c.  of  ammonium  hydroxide  (D.0-95) 
and  5  grams  of  ammonium  sulphate.  The  volume  of  the  resulting 
solution  should  be  about  200  c.c.  The  nickel  is  deposited  at  a 
temperature  near  the  b.  p.  of  the  solution,  the  end-point  being  deter- 
mined by  Tschugaeff's  reagent  (Abstr.,  1905,  ii,  613).  The  deposition 
of  the  copper  requires  twenty  to  thirty  minutes,  and  that  of  the  nickel 
twenty-five  to  forty  minutes.  The  whole  operation  can  be  completed 
in  an  hour  and  a-half,  and  the  results  are  almost  quantitative. 

A.  J.  W. 

Separation  of  Tin  and  Antimony.  LeRoy  W.  McCay  (/.  Amer. 
Chem.  Soc,  1909,  31,  373— 381).— The  process  is  briefly  as  follows: 
the  mixed  higher  sulphides  of  tin  and  antimony  are  redissolved  in 
5  c.c.  of  hydrochloric  acid,  and  when  the  hydrogen  sulphide  has  been 
expelled,  a  solution  of  tartaric  acid  is  added  and  the  filtrate  is 
neutralised  with  sodium  hydroxide.  Five  c.c.  of  48%  hydrofluoric  acid 
are  added,  and  then  an  excess  of  sodium  acetate.  The  whole  is  diluted 
to  about  300  c.c,  and  the  antimony  precipitated  with  hydrogen  sulphide ; 
the  fluoride  present  prevents  the  precipitation  of  the  stannic  tin. 
The  antimony  precipitate  is  converted  as  usual  into  the  black 
anhydrous  sulphide. 

The  filtrate  is  evaporated  in  a  platinum  dish  on  the  water-bath  with 
addition  of  20  c.c.  of  sulphuric  acid  to  expel  the  fluorine,  and,  after 
dissolving  the  residue  in  water,  the  tin  is  precipitated  with  hydrogen 
sulphide  and  treated  in  the  usual  manner.  L.  dk  K. 

Volumetric  Estimation  of  Titanium,  and  of  Titanium  in  the 
Presence  of  Iron.  Eva  Hibbert  (J.  Soc.  Chem.  Ind.,  1909,  28, 
189 — 190). — The  titanic  salt  dissolved  in  dilute  hydrochloric  acid  is 
introduced  into  a  flask  fitted  with  a  trebly-perforated  rubber  cork  ; 
one  of  the  holes  is  fitted  with  a  Bunsen  valve,  through  which  a 
platinum  wire,  having  a  piece  of  zinc  attached  to  it,  is  passed,  and  the 
other  two  holes,  A  and  B,  are  temporarily  closed  with  glass  rods.  In 
this  way  the  zinc  is  suspended  in  the  liquid,  and  when  the  reduction 
has  lasted  for  about  twenty  minutes  and  the  solution  has  been  boiled, 
the  rod  is  removed  from  A  and  a  current  of  carbon  dioxide  is  passed  ; 
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the  rod  is  then  removed  also  from  B.  After  withdrawing  the  zinc 
out  of  the  liquid  by  means  of  the  wire  and  washing  it,  the  solution  is 
titrated  for  titanous  chloride  with  standardised  solution  of  methylene- 
blue,   the  point  of  the  burette  being  introduced  into  the  opening  B. 

As  ferrous  chloride  does  not  react  with  that  reagent,  the  method  is 
also  applicable  in  presence  of  iron.  An  aliquot  part  of  the  original 
solution  is  then  titrated  for  ferric  iron  with  standard  titanous  chloride. 

L.  DE  K. 

Estimation  of  Thorium  in  Monazite  Sand.  Otto  Hauser  and 
Fritz  Wirth  (Zeitsch.  angew.  Chem.,  1909,  22,  484— 487).— A 
modification  of  Borelli's  method  (ibid.,  21,  2275).  Fifteen  to  twenty 
grams  of  the  finely-powdered  sample  are  boiled  with  strong  sulphuric 
acid  for  several  hours,  and  the  bulk  of  the  acid  is  then  expelled 
by  heating.  When  cold,  the  residue  is  treated  with  a  litre  of 
4 — 5%  hydrochloric  acid.  After  removing  any  lead,  the  filtrate  is 
mixed  in  the  cold  with  an  excess  of  oxalic  acid,  and  after  the 
precipitate  has  settled,  it  is  collected  on  a  filter.  The  oxalates  are 
heated  with  nitric  acid  and  a  few  drops  of  weak  permanganate,  or  else 
ignited  and  dissolved  in  hydrochloric  acid,  and  the  thorium  is  then 
precipitated  by  boiling  with  sodium  thiosulphate,  which  operation  is 
repeated  in  order  to  get  a  perfectly  pure  precipitate.  L.  DE  K. 

The  Opening-up  of  Minerals  Containing  Tantalum.  Niobium, 
and  Titanium.  William  B.  Giles  (Chem.  News,  1909,  99,  1—4, 
25 — 27). — The  powdered  mineral  is  mixed  with  two  and  a-quarter 
parts  of  potassium  carbonate  and  introduced  into  a  steel  crucible 
fitted  with  a  lid,  which  is  in  turn  placed  in  a  plumbago  crucible  also 
fitted  with  a  cover,  which  is  then  filled  up  partly  with  powdered  and 
partly  with  lumps  of  wood  charcoal.  After  placing  the  whole  in  a 
furnace  and  exposing  it  for  an  hour  to  a  most  intense  heat,  the  mass, 
owing  to  the  action  of  the  reducing  gasos,  will  contain  the  heavier 
1  -.  either  as  such  (tin,  copper)  or  else  as  lower  oxides  (iron, 
manganese),  whilst  the  tantalum  and  niobium  may  bo  extracted  as 
soluble  potassium  compounds  with  water.  The  solution  is  then 
treated  as  usual  for  their  separation. 

The  insoluble  matter  contains  the  titanium  and  any  zirconium 
mi  in  (lie  mineral,  but  in  accurate  analysis  it  should  also  be 
ed  again  For  tantalum  and  niobium,  L.  DE  K. 

A  Reaction  of  Gold  Chloride.  Duivii  (J.  Pharm.  Chim.,  1909, 
29,  241).—  Win-nil  piece  of  aluminium  foil  is  placed  in  a  solution 
nl  auric  chloride  in  water,  colloidal  gold  is  formed  after  some  hours, 
and  the  liquid  presents  an  appearance  similar  to  that  obtained  by 
immersing  zinc  foil  in  a  solution  containing  auric  chloride,  ferric 
chloride,  and  arsenic  acid  (Oarnot,  Abstr.,  1884,  LIS).  The  gold  is 
v  replaced  by  the  aluminium,  no  colloidal  gold  being  formed  if 
aluminium  chloride  i    first  added  to  the  auric  chloride  solution. 

T.  A.  II. 

Messina  Oils.  Analysis  of  the  Oils  of  Lemon,  Orange,  and 
Bergainnf.  Enrioo  I'.iutk  ami  Rombo  (Chemist  and  Druggist,  1909, 
74,   81),      'I  In    analyses    of   the   oils  of   lemon,   orange,   and    lu-iguiuot 
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tabulated  in  this  paper  were  carried  out  under  the  auspices  of  the 
Messina  Chamber  of  Commerce.  The  citral  in  lemon  oil  was  estimated 
by  Romeo's  method,  which  consists  in  titrating  the  alkali  liberated  in 
contact  with  sodium  sulphite  in  presence  of  potassium  hydrogen 
sulphite.  The  sp.  gr.,  optical  rotation,  and  initial  boiling  point  of  the 
oils  were  ascertained,  and  the  properties  of  some  of  the  possible 
adulterants  are  also  given.  Of  these,  the  most  difficult  to  detect  is 
Grecian  turpentine  from  Pinus  halepensis ;  the  physical  constants  of 
this  oil  were  determined  in  detail:  D15  0-8620—0-8718;  [a]u  37°6' 
to  39°45';  b.  p.  155°;  fixed  residue,  2-75%;  acid  value,  0  17,,; 
solubility  in  80%  alcohol,  1  vol.  in  137.  G.  T.  M. 

Sensitive .  New  Reactions  for  Detection  and  Identifica- 
tion of  Glycerol.  Geouges  Deniges  (Compt.  rend.,  1909,  148, 
570 — 572.  Compare  this  vol.,  ii,  272,  273). — The  colour  reactions 
previously  studied  in  connexion  with  dihydroxyacetone  furnish  a 
convenient  and  delicate  test  for  glycerol.  To  oxidise  glycerol  to 
dihydroxyacetone,  the  following  procedure  is  adopted.  0'08 — 0T 
Gram  of  glycerol  is  placed  in  a  test-tube  with  10  c.c.  of  bromine  water 
freshly  prepared  by  dissolving  03  c.c.  of  bromine  (exactly  measured)  in 
100  c.c.  of  distilled  water.  The  mixture  is  heated  on  the  water-bath 
for  twenty  minutes  and  then  boiled  to  expel  bromine.  The  tests 
already  described  are  now  applied  to  portions  (0'4  c.c.)  of  this  solution. 

Other  reactions  suitable  for  the  detection  of  glycerol,  depending  on 
the  formation  of  glycerosazone  and  the  osazone  of  methylglyoxal,  are 
described.  W.  O.  W. 

Estimation  of  Phenol.  Luigi  Mascabelli  (Gazzelta,  1909,  39, 
i,  180 — 189). — The  various  methods  proposed  for  the  estimation  of 
phenol  are  reviewed.  In  the  precipitation  by  means  of  bromine,  the 
precipitate  is  tribromophenol,  even  when  an  excess  of  bromine 
(dissolved  in  sodium  bromide  and  bromate)  is  added.  The  precipitation 
is  practically  complete  (error,  0-77 — 0-89%)  and  is  unaffected  by  the 
presence  of  other  compounds  which  react  with  bromine.         C.  H.  D. 

Detection  of  Methylpentoses  in  Presence  of  Pentoses. 
Leopold  Rosenthaler  {Ztitsch.  anal.  Chem.,  1909,  48,  165 — 172). — 
The  tests  for  methylpentoses  now  used  are  applied  to  the  hydro- 
chloric acid  distillates.  By  simply  heating  the  methylpentoses  with 
hydrochloric  acid,  D  1T9,  for  a  few  minutes  in  the  boiling  water-bath, 
a  liquid  is  obtained  showing  a  characteristic  spectrum  even  in  presence 
of  pentoses.  The  following  method,  however,  is  preferable.  A  little 
of  the  substance  is  heated  in  the  boiling  water-bath  for  teu  minutes 
with  10  c.c.  of  fuming  hydrochloric  acid  and  1 — 2  c.c.  of  pure  acetone. 
The  red  solution  when  examined  spectroscopically  exhibits  a  sharp 
absorption  band  in  the  yellow  which  covers  the  Z>-line,  and  slightly 
extends  to  the  right  and  the  left.  The  red  colouring  is  insoluble 
in  most  of  the  immiscible  solvents,  but  dissolves  readily  in  creosote 
and  guaiacol. 

In  order  to  detect  pentoses  in  presence  of  methylpentoses  the 
hydrochloric  acid  distillate  should  be    tosted  for  iurfuraldebyde   as 


354  ABSTRACTS   OF    CHEMICAL   PAPERS. 

follows.  An  equal  volume  of  fumiug  hydrochloric  acid  and  a  few 
crystals  of  resorcinol  are  added,  and  the  liquid  is  examined  in  the 
spectroscope.  Large  portions  of  the  right  side  of  the  spectrum  are 
obscured,  but  soon  an  absorption  line  in  the  red  appears,  which, 
increasing  in  width,  soon  occupies  half  of  the  still  clear  space.  In 
presence  of  but  little  fuifuraldehyde,  the  line  situated  between  C 
and  D  is  very  conspicuous.  If  the  solution  darkens  and  a  precipitate 
forms,  this  is  filtered  off,  washed  with  water,  and  redissolved  in 
glacial  acetic  acid,  which,  after  being  diluted  with  water,  again  shows 
the  absorption  band  between  C  and  D. 

A  large  number  of  gums,  gum-resins,  and  glucosides  have  been 
tested,  and  the  results  are  given  in  a  table.  L.  de  K. 

Estimation  of  the  Various  Sugars  Occurring  Together  in 
Diabetic  Urines.  H.  Christian  Geelmuyden  (Zeitsch.  anal.  Chem., 
1909,  48,  137 — 163). — A  lengthy  paper  containing  a  large  number 
of  mathematical  formulae  and  three  tables. 

The  process,  which  aims  at  the  estimation  of  dextrose,  maltose, 
lsevulose,  etc.,  is  carried  out  by  means  of  titration  (by  Knapp's 
mercury  solution)  before  and  after  inversion  and  by  polarisation. 
Advantage  is  also  taken  of  the  fact  that  certain  yeast  cultures  act 
only  on  mono-,  but  not  on  di-saccharides.  L.  de  K. 

Estimation  of  Sugar  in  Meat.  Emil  Bauk  (Arb.  Kais.  Gesund. 
Ami.,  1909,  30,  63 — 73). — The  method  is  an  adaptation  of  the 
Moiisch-Udransky  test  for  sugars  for  purposes  of  quantitative 
analysis.  One  c.c.  of  the  liquid  to  be  tested  is  allowed  to  drop 
into  the  bottom  of  a  test-tube  with  a  ground  stopper.  To  this  are 
added  9  c.c.  of  pure  sulphuric  acid,  and  then  8 — 10  drops  of  alcoholic 
thymol  solution  containing  15  grams  of  thymol  in  100  c.c.  The 
contents  of  the  test-tube  are  then  mixed,  and  left  for  half  an 
bour.  By  measuring  the  breadth  of  the  absorption  band  due  to 
i  In-  coloured  product  of  the  reaction,  the  amount  of  sugar  present 
can  bo  ascertained  after  having  determined  once  the  breadth  of 
the  band  corresponding  with  the  various  concentrations  of  sugar. 
The  solution  used  for  tho  test  must  be  diluted  sufficiently  to  give 
B  measurable  band.  The  method  of  applying  tho  reaction  to  estima- 
tion of  sugar  in  meat  and  urine  is  described.  The  total  carbohydrates, 
and  not  the  dextrose  alone,  were  determined  by  this  method. 

S.  B.  S, 

Estimation     of    Glycogen.       Bebshard     SohOndobft,     Petes 

Ji    oef,   and    Viotob    Besses    {Pflilgvr'a   Archiv,    1909,    126, 

581)  j    B.  SohOndobff,    I'.   Jdnkxbbdobf,   and    Paul    Heyden 
,  582     584),     In  the  estimation  of  glycogen  in  liver  and  muscle 

by    tin-    I'ota    h    method,    the    yield    is    1  lie    same    whether    tho    boiling 

with  potassium  hydroxide  (80$  I  is  continued  for  thirty  ininut.es,  one, 

t  wn,  hi    I  lii  ii-  hours. 

ii  the  pota    iii  111  hydroxide  is  of  less  concentration,  the  Full  yield  is 

li"l   "I.l. lined.  W.    I).   H. 
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Micro  chemical  Detection  of  Glycogen.  Max  Bleibtreu 
(I'fliujer'sArchiv,  1909,  127,  118—12-1);  Kan Kato  (Hid.,  125—142).-— 

The  micro-chemical  test  for  glycogen  in  tissues  if  negative  does  not 
prove  absence  of  glycogen  without  a  chemical  analysis.  The  frog's 
ovary,  for  instance,  contains  glycogen,  but  does  not  respond  to  the 
microscopic  test  with  iodine,  probably  because  the  glycogen  enters 
into  combination  with  some  tissue  constituent.  The  following  test  is 
proposed  as  more  trustworthy  as  a  micro-chemical  reaction.  The 
section  is  placed  on  a  slide  in  a  drop  of  water  and  alcohol,  and  a 
crystal  of  potassium  ferricyanide  added  until  the  liquid  is  yellowish- 
green,  and  then  a  crystal  of  potassium  iodide  ;  the  fluid  is  then  allowed 
to  pass  over  the  section,  and  the  excess  taken  up  with  blotting-paper  ;  it 
is  then  mounted  in  a  drop  of  syrup  of  either  Uevulose  or  achroodextrin, 
and  the  glycogen  reaction  can  then  be  seen.  W.  D.  H. 

Estimation  of  Formic  Acid  in  Fruit  Juices.  F.  Schwahz 
and  O.  Weber  (ZeitscJi.  Nahr.  Genussm.,  1909,  17,  194— 197).— As 
preparations  containing  formic  acid  are  now  sold  and  used  for  the 
preservation  of  fruit  juices,  the  authors  describe  the  following  method 
for  the  estimation  of  this  acid.  Shortly,  the  process  consists  in 
separating  the  formic  and  other  volatile  acids  by  distillation,  titrating 
the  distillate,  and  re-distilling  after  removing  the  formic  acid  by 
oxidation.  The  difference  in  the  amount  of  acidity  of  the  two  dis- 
tillates gives  the  amount  of  the  formic  acid.  Fifty  grams  of  the 
sample  of  fruit  juice  are  steam-distilled  until  400  c.c.  of  distillate  have 
been  collected  ;  if  superheated  steam  is  used,  it  is  only  necessary  to 
collect  250  c.c.  of  distillate.  The  distillate  is  then  titrated  with  iV/10 
alkali  solution,  using  phenolphthalein  as  indicator,  and  the  neutral 
solution  is  evaporated  to  dryness  in  order  to  remove  the  alcohol  which 
is  present  in  small  quantity  in  most  fruit-juices  ;  the  addition  of  the 
indicator  also  introduces  a  little  alcohol.  The  residue  is  dissolved  in 
20  c.c.  of  water  and  30  c.c.  of  a  solution,  containing  12  grams  of 
potassium  dichromate,  30  c.c.  of  concentrated  sulphuric  acid,  and 
100  c.c.  of  water,  are  added.  The  mixture  is  boiled  for  ten  minutes 
in  a  reflux  apparatus  and  then  steam  distilled,  the  same  volume  of 
distillate  being  collected  as  in  the  first  distillation.  The  distillate  is 
titrated  as  before,  and  the  difference  in  the  two  titrations  is  a  measure 
of  the  formic  acid  which  has  been  removed  by  the  oxidation. 
Experimental  evidence  is  given  showing  that  the  process  is  trustworthy. 

W.  P.  S. 

Volumetric  Estimation  of  Formic  Acid  and  its  Salts. 
Friedrich  Auerbach  and  Werner  Pluddemann  (Arb.  Kais.  Gestind. 
And.,  1909,  30,  17S— 194). — The  method  is  based  on  the  reduction  of 
mercuric  chloride  by  formic  acid  or  formates  according  to  the  equation 
2HgCl2  +  H-C02H  =  Hg2Cl.,  +  C0.2  +  2HCl.  This  reaction  proceeds  to 
completion  if  the  concentration  of  hydrogen  ions  is  not  too  great,  and 
this  is  prevented  by  carrying  out  the  reaction  in  presence  of  a  sufficient 
quantity  of  sodium  acetate.  Mercuric  chloride  solution  of  known 
concentration  is  used,  and  the  amount  of  formic  acid  present  can  be 
determinod  by  estimating  the  quantity  of  mercuric  salt  still  present 
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after  filtration  from  the  precipitated  mercurous  salt.  This  can  be 
effected  by  titration  with  potassium  iodide:  HgCl2  + 4KI  =  HgI„2KI. 
The  double  iodide  remains  in  solution  until  mercuric  chloride  is  in  excess, 
when  the  red  mercuric  iodide  commences  to  separate.  This  happens, 
however,  before  the  quantity  of  mercuric  salt  corresponding  with  the 
above  equation  has  been  added,  owing  to  a  secondary  reaction  : 
HgI2,2KI  +  HgCl., — >2HgI2  +  2KCl,  which  depends  on  the  relative 
concentrations  of  the  salts  in  solution.  The  error  due  to  this  factor 
can  be  eliminated  by  titrating  the  mercuric  salt  into  a  definite 
quantity  of  potassium  iodide  solution  of  a  certain  standard  strength. 
The  deviations  from  the  true  stoicheiometric  relations  having  been 
once  experimentally  determined  for  this  particular  quantity  of  solution 
of  given  strength  and  tabulated,  it  is  easy  to  estimate  the  amount  of 
mercuric  chloride  in  any  solution.  S.  B.  S. 

The  Chemistry  of  Vinegar  and  the  Methods  of  Investi- 
gation. Johannes  Erode  and  Wilhelm  Lange  (Arb.  Kais.  Gesund. 
Ami.,  1909,  30,  1 — 54). — The  concentration  of  the  hydrogen  ions 
at  the  points  of  change  of  colour  of  the  various  indicators,  both  at  the 
ordinary  temperature  and  on  warming,  were  determined,  using  normal 
solutions  with  known  concentration  of  hydrogen  ions,  such  as  hydro- 
chloric acid  solutions  of  given  strengths,  acetic  acid,  mixtures  of  acetic 
acid  and  sodium  acetate,  of  disodium  and  monosodium  phosphates,  of 
ammonia  and  ammonium  chloride,  and  of  sodium  hydroxide.  The 
results  were  compared  with  numbers  obtained  by  Salm,  Friedenthal, 
Salessky,  and  Felo.  The  results  were  applied  to  the  titration  of 
vinegars.  It  was  found  that  the  free  mineral  acids  could  be  estimated 
accurately  by  diluting  with  an  equal  volume  of  alcohol  and  titrating  in 
the  presence  of  methyl-orange  according  to  Schidrowits'a  method.  In 
this  solution  the  concentration  of  hydrogen  ions  due  to  the  acetic  acid 
dissociation  is  negligible.  The  estimation  of  acid  by  the  sugar  inver- 
sion method  was  also  tried,  but  was  not  so  satisfactory  as  the  indicator 
method,  owing  to  the  fact  that  tartaric  acid  acts  as  a  weaker  acid 
in  this  respect  than  acetic  acid. 

The  methods  used  for  estimation  of  other  substances  in  vinegar  were 
al.-o  subjected  to  examination  by  the  authors.  A  modification  of  tho 
Zeisel-Fauto  method  (conversion  into  isopropyl  iodide-)  is  recommended 
hi  1 he  |.,i  i  motion  of  glycerol.  Details  are  also  given  in  the  paper  for 
estimation  in  the  extractives  of  oxalic  acid,  boric  acid,  heavy  metals, 
ami  salicylic  and  benzoic  acids.  Tho  procosses  are  all  based  on  known 
methods.  S.  B.  S, 

Action  of  Light  on  Milk  Preserved  with  Potassium 
Dichromate.  Albebt  Oaboabs  (Compt.  rend.,  1909,  148,580 — 582). 
— The  compulsory  addition  of  potassium  dichromate  to  milk  intended 
for  analysis  is  objectionable  for  various  reasons,  but  tho  objections 
may  be.  minimised  by  keeping  tho  sample  in  the  dark.  (.J.  B,  ^ 
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Solubility  Determinations  with  the  Refractometer. 
Frederick  H.  Getmax  and  F.  B.  Wilson  (A mer.  Chem.  J.,  1909, 
41,  344 — 348). — Osaka  has  shown  that  the  relation  between  the 
angles  of  refraction  of  a  mixture  and  its  components  may  be  expressed 
by  the  equation  ax  +  bx-  =  h  -S\  in  which  8  and  S1  represent  the  angles 
directly  observed  on  the  divided  circle  of  the  refractometer  for  the 
solvent  and  the  solution,  x  the  quantity  of  solute  in  grams  per  100  c.c, 
and  a  and  b  are  constants.  This  equation  his  been  tested  by  the  data 
obtained  for  aqueous  solutions  of  potassium  chloride,  bromide,  iodide, 
nitrate,  and  chromate,  and  also  of  sucrose.  The  calculated  values  of  x 
are  only  in  approximate  agreement  with  the  experimental  values. 
The  simpler  equation  ax  =  JYS  -  2fw,  in  which  a  is  a  constant  and 
ya  and  iVtt,  are  the  refractive  indices  of  the  solution  and  the  solvent 
respectively,  expresses  the  experimental  data  equally  well. 

H.  M.  D. 

Anomalous  Dispersion  of  Light  in  Metallic  Vapours. 
Hermann  Geisler  (Zeitsch.  iciss.  Photograph.  Photophysik.  Photochem., 
1909,  7,  89 — 112). — The  experiments  were  undertaken  in  order  to 
tind  whether  Kirchhoff's  law  regarding  emission  and  absorption  holds 
for  the  spectra  of  metallic  vapours.  The  method  depends  on  observing 
whether  the  emission  lines  show  anomalous  dispersion.  Absorption 
and  anomalous  dispersion  are  intimately  connected,  and  if  anomalous 
dispersion  is  observed,  it  follows  that  the  lines  also  suffer  absorption. 

The  apparatus  consisted  of  a  combination  of  a  Jamin's  interference 
refractor  and  a  grating.  The  material  (metal  or  salt)  used  to  produce 
the  vapour  was  inserted  in  the  positive  carbon  of  the  arc,  and  from 
the  effect  of  the  vapours  on  the  fringes,  registered  photographically,  the 
occurrence  of  anomilous  dispersion  could  be  decided.  Practically 
all  the  common  metals,  and  some  rare  metals,  were  investigated  in  this 
way,  and  the  bands  and  lines  for  which  anomalous  dispersion  was 
observed  are  given  in  tabular  form  as  well  as  the  approximate 
intensity  of  the  dispersion.  Anomalous  dispersion  was  observed 
in  a  very  large  number  of  cases,  and  it  is  considered  probable  that 
under  suitable  conditions  all  the  lines  would  show  this  phenomenon, 
proving  the  qualitative  validity  of  Kirchhoff's  law  in  this  case.  The 
lines  also  show  great  differences  in  the  degree  of  anomalous  dispersion, 
the  strongest  lines  generally  showing  the  greatest  anomaly,  but  the 
results  are  not  sufficient  to  show  whether  Kirchhoff's  law  holds 
quantitatively  for  the  spectra  of  metallic  vapours. 

A  bibliography  of  the  subject  is  given.  G.  S. 

The  Spectra  of  Spark  Discharges  in  Liquids.  Heinrich 
Konen  and  Hermann  Finger  [Zeitsch.  Eleklrochem.,  1909,  15, 
165 — 169). — The  spectra  of  spark  discharges  between  metals  under 
water  are  studied  ;  twenty-one  different  metals  are  used.     Compared 
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with  the  spectra  in  air,  the  air  lines  are  entirely  absent  ;  a  strong, 
continuous  spectrum  is  often,  but  not  always,  superposed  on  the 
spectrum  of  the  metal.  The  lines  of  hydrogen  and  oxygen  are  not 
present,  or  those  of  salts  dissolved  in  the  water.  The  lines  observed 
in  air  are  sometimes  absent,  sometimes  enhanced,  broadened  or 
reversed,  but  details  are  not  given.  As  a  general  rule,  lines  belonging 
to  a  series  behave  in  the  same  way.  T.  E. 

Two  New  Arrangements  for  producing  Emission  Spectra. 
Rudolf  Krulla  (Zeitsch.  physikal.  Chem.,  1909,  66,  78 — 80.) — Two 
pieces  of  apparatus  for  the  production  of  emission  spectra,  in  which 
both  electrodes  consist  of  a  solution  of  the  metallic  salt,  are  described 
and  figured.  The  first  arrangement  consists  of  a  dropping-fucnel  and 
doubly-bent  U-tube,  each  of  which  contains  the  salt  solution  and 
a  platinum  wire  (for  conveying  the  current)  sealed  through  the  glass 
and  in  contact  with  the  solution.  The  spark  passes  between  a  falling 
drop  and  the  top  of  the  salt  solution  in  the  U-tube.  The  second 
apparatus  consists  of  two  funnels  with  sealed-in  platinum  wires  ;  the 
capillary  ends  of  the  funnels  are  so  bent  that  the  out-flowing  salt 
solution  forms  two  thin  streams  which  cross  each  other,  and  the  spark 
passes  at  the  point  where  the  streams  are  most  nearly  in  contact. 

G.  S. 

Influence  of  Temperature  on  the  Emissive  Power  of  Metals. 
E.  Hagen  and  Heinrich  Rubens  [Sitzungsber.  K.  Ahad.  Wise.  Berlin, 
1909,  478 — 492). — Whilst  the  optical  constants  of  metals  in  the 
visible  spectrum  are  little  affected  by  temperature,  in  the  infra- 
red region,  as  demanded  by  the  electro- magnetic  theory,  the  variation 
with  temperature  is  large. 

The  metals  used  in  these  experiments  were  silver,  platinum,  and 
nickel,  and  the  alloys  brass,  platinum-silver,  constautan,  and  nickel 
steel.  Instead  of  comparing  the  emissive  power  of  the  polished 
surface  in  each  case  with  that  of  a  black  body  for  the  same  tempera- 
ture and  wave-length,  it  \*as  found  better  to  examine  the  variation 
with  temperature  of  the  metal  and  of  the  black  body  (a  hollow  copper 
vessel  blackened  with  cobalt  oxide)  separately,  comparing  the  curves 
thus  obtained.  The  metals  wore  heated  in  dry  nitrogen  by  an  electric 
furnace.  The  rays  examined  were  the  residual  r.iya  after  four 
reflexions  from  fluorite  (26'0  ii),  and  after  three  reflexions  from  quartz 
(8-85  /x,  the  rays  of  20'75  ti,  also  present,  being  absorbed  by  a  plate 
of  fluorite). 

The  relation  v  =  36'5  ^/(cr/A),  where  v  is  the  emissive  power,  cr  the 
lance,  and  A  the  wave-length,  i-  found  to  hold  good  very 
accurately  for  all  the  metals  and  alloys  examined,  and  for  both  sets  of 
raye.  The  emissive  power  of  platinum  increases  with  the  temperature 
at  a  slightly  taster  than  the  calculated  rate.  Nickel  shows  an 
inflexion  ol  the  curve  at  320",  the  magnetic  critical  point.  Alloys 
With  a  small  t.  m|.i  i  iHue  eoellieiont    of    resistance,  such   as  constautan, 

approach  the  black  body  in  their  optical  behaviour. 

The    region     in     winch    the    optical     temperal  ure  eoetlicicnts    of    the 

metal  i  tii   i  a oido  with  tin-  electrical  must  lie   between  A  ■  07  ft  and 

8'85  fx.  0.  H.  D. 
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Secondary  Spectrum  of  Hydrogen.  C.  F.  Hogley  (Phil.  Mag., 
1909,  [vi],  17,  581 — 583). — A  vacuum  tube  containing  hydrogen  was 
connected  with  a  bulb  containing  charcoal.  On  cooling  this  in  liquid 
air,  the  intensity  of  the  lines  was  seen  to  decrease,  but  the  relative 
intensities  of  the  two  spectra  remained  unchanged  until  the  entire 
spectrum  had  disappeared,  and  discharge  would  no  longer  take  place 
on  account  of  the  high  degree  of  exhaustion.  The  observations 
indicate  that  hydrogen  is  really  the  source  of  the  secondary  spectrum. 

H.  M.  D. 

Red  Region  of  the  Arc  Spectra  of  Nickel,  Cobalt,  and 
Chromium.  Leander  Stuting  (Zeitsch.  wiss.  Photograph.  Photophysik. 
Pholoehem.,  1909,  7,  73 — 88). — The  arc  was  passed  between  rods  of 
the  metals  themselves ;  the  spectra  were  obtained  by  means  of  a 
concave  grating,  and  photographed  on  the  special  colour-sensitive 
plates  of  Wratten  and  Wainwright.  The  wave-lengths  of  the  lines, 
their  relative  intensity,  and  the  probable  error  of  the  measurements 
are  given  in  tabular  form  for  the  three  metals  in  question,  and  the 
lines  measured  by  previous  observers  are  also  given.  In  the  case  of 
chromium  there  are  a  number  of  bands  as  well  as  lines,  and  the 
positions  of  the  heads  of  five  groups  of  bands  are  given.  Whether 
the  bands  belong  to  the  metal  or  to  its  oxide  has  not  been  definitely 
determined.  G.  S. 

Demonstration  of  the  Absorption  of  Colourless  Solutions 
in  the  Ultra-violet.  Carl  Schall  (Zeitsch.  physikal.  chem.  Unterr., 
1908,  21,  389 — 390). — In  a  previous  paper  (compare  Abstr.,  1908,  ii, 
139)  the  preparation  of  a  test-paper  has  been  described  which  turns 
blue  in  ultra-violet  light,  but  does  not  alter  in  diffused  daylight. 
This  paper  may  be  used  to  show  differences  of  absorption  in  the 
ultra-violet  as  follows.  A  trough,  the  front  and  back  of  which  are 
made  of  transparent  quartz,  is  partly  filled  with  alcohol,  and  along 
with  a  second  (empty)  trough  of  glass  is  set  up  in  front  of  a  sheet 
of  the  test-paper  in  question  ;  the  troughs  and  paper  are  then 
exposed,  at  a  distance  of  4  cm.,  to  the  light  from  a  Heraeus  lamp. 
After  a  few  minutes,  white  silhouettes  of  the  troughs  on  a  blue 
background  are  observed  on  the  paper ;  only  where  the  rays  of  short 
wave-length  meet  air,  alcohol,  or  quartz  have  they  penetrated 
sufficiently  to  produce  colour.  If  instead  of  alcohol,  a  concentrated 
solution  of  naphthalene  in  the  latter  solvent  is  used  in  the  quartz 
trough,  a  completely  white  image  of  the  trough  is  obtained,  as 
naphthalene  absorbs  the  ultra-violet  rays.  G.  S. 

Absorption  Spectra  of  Solutions  of  a  Number  of  Salts 
in  Water,  in  Certain  Non-aqueous  Solvents,  and  in  Mixtures 
of  these  Solvents  with  Water.  XXIV.  Harry  C.  Jones  and 
John  A.  Anderson  (Amer.  Chem.  J.,  1909,  41,  163—208,  276—326. 
Compare  Abstr.,  1907,  ii,  147,  211,  and  212). — The  authors  have 
obtained  photographic  records  of  the  absorption  spectra  of  solutions 
of  cobalt  chloride,  bromide,  nitrate,  sulphate,  thiocyanate,  and 
acetate,    and    of   nickel,    cupric,    ferric,   and   chromic   chlorides.     In 
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certain  cases,  solutions  in  methyl  alcohol,  ethyl  alcohol,  and  acetone, 
as  well  as  in  water,  were  examined,  and  the  effect  of  the  addition  of 
dehydrating  agents,  like  calcium  and  aluminium  chlorides,  was 
studied. 

With  the  object  of  ascertaining  what  components  of  the  solutions 
give  rise  to  the  various  absorption  bands,  comparative  measure- 
ments were  made  in  such  a  way  (1)  that  the  product  of  depth 
of  layer  and  concentration  remained  constant;  (2)  that  the  total 
number  of  undissociated  molecules  in  the  path  of  the  beam 
of  light  was  constant ;  (3)  that  the  total  number  of  ions  was 
constant. 

The  ultra-violet  absorption  exhibited  by  aqueous  solutions  of  cobalt 
salts  diminishes  with  dilution,  and  increases  with  rise  of  temperature; 
this  is  consistent  with  the  view  that  this  band  with  its  middle  at 
about  A.  =  3300  is  due  to  a  relatively  simple  hydrate.  The  absorption 
band  in  the  green,  which  is  exhibited  by  all  solutions,  is  probably  due 
to  the  cobalt  atom,  the  absorbing  power  of  which  is  modified  to  some 
extent  by  the  atoms  or  groups  with  which  it  is  in  combination.  The 
absorption  in  the  red,  which  is  much  more  intense  in  the  non-aqueous 
solutions,  and  increases  when  we  pass  from  methyl  alcohol  to  ethyl 
alcohol,  and  from  this  to  acetone,  is  supposed  to  be  due  to  relatively 
simple  combinations  of  the  cobalt  salt  with  water  or  other  solvent 
molecules. 

The  absorption  bands  of  nickel  chloride  appear  to  be  very  similar 
in  their  behaviour  to  the  green  band  of  cobalt,  and  are  therefore 
probably  due  to  the  nickel  atom. 

In  the  case  of  cuprio  chloride,  the  photographic  records  indicate 
that  the  absorption  band  in  the  red  is  due  to  the  copper  atom,  and 
that  in  the  ultra-violet  to  simple  combination  of  the  salt  with  the 
solvent. 

The  variations  in  the  three  absorption  bands  of  solutions  of  chromic 
chloride  indicate  that  these  are  du9  to  chromium  atoms,  whether 
these  are  present  in  the  solution  as  ions,  or  are  combined  with  other 
atoms  in  ilic  form  of  molecules. 

Photographic  records  of  the  absorption  spectra  of  solutions  of 
salts  of  neodyiniuin,  praseodymium,  and  erbium  have  been  obtained. 
The  influence  of  concentration  and  of  the  nature  of  the  solvent  on 
th«  absorption  spectrum  was  investigated  in  a  manner  similar  to 
thai  previously  described  for  salts  of  cobalt.  The  results  obtained 
are  considered  to  furnish  strong  evidence  in  favour  of  the  view 
that  compounds  are  formed  between  the  solute  and  solvent 
molecule: 

In  particular,  it  maybe  noted  (thai  the  absorption  spectra  of  aqueous 
solutions  of  i  he  chloride  and  bromide  of  neodymium  change  very 
little  with  the  concentration,  Concentrated  solutions  of  the  nitrate 
show  a  somewhat  different  spectrum,  but  with  diminishing  oonoentra 

tion    t  lie    speotrum    changes    so    as     to     become    more    nearly    identical 

with  the  spectra  of  the  ohloride  and  bromide.  The  addition  of  large 
•  I ii  intities  of  call  ium  or  aluminium  chloride  to  a  solul  ton  of  ueodymium 
ohloride  has  but  little  effect  on  the  spectrum.    In  nun  aqueous  solvents 

thi   ipectra    of    the-   different   salts   are   different,  and    the  spectrum    of 
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any  one  salt  varies  -with  the  nature  of  the  solvent.  When  neodymiuui 
chloride  is  dissolved  in  mixtures  of  water  and  methyl  or  ethyl  alcohol, 
and  the  relative  proportion  of  the  two  solvents  is  varied,  there  is  no 
marked  change  in  the  spectrum  until  the  percentage  of  water  falls  to 
15  or  20.  On  further  reduction  of  the  pi-oportion  of  water,  the 
solution  gives  a  spectrum  which  consists  of  the  spectra  for  the 
aqueous  and  non-aqueous  solutions  superposed  ;  the  former  decreases 
and  the  latter  increases  in  intensity  as  the  proportion  of  water  in  the 
mixture  is  diminished.  Praseodymium  chloride  behaves  similarly 
to  the  neodymium  salt,  except  that  the  alcoholic  solutions  show  a 
band  in  the  ultra-violet  which  has  no  analogue  in  the  aqueous 
solutiou. 

The  observations  lead  to  the  view  that  both  molecules  and  ions  of 
the  dissolved  salts  form  compounds  with  molecules  of  the  solvent. 

H.  M.  D. 

Fluorescent  Substances  Contained  in  Water.  F.  Dienert 
(Bull.  Soc.  chim.,  1909,  [iv],  5,  326— 329).— Water  in  white  glass  phials 
of  45  c.c.  capacity  is  strongly  illuminated  by  the  concentrated  beam 
from  an  arc,  and  is  viewed  from  the  side  through  a  crystal  of  doubly 
refracting  material.  Since  light  reflected  from  suspended  particles  is 
polarised,  the  principal  image  consists  of  reflected  as  well  as  fluorescent 
light,  whereas  the  extraordinary  image  is  entirely  of  fluorescent  light. 

By  employing  light  of  various  colours,  the  test  for  fluorescence  is 
often  rendered  more  delicate,  and  it  is  possible  to  distinguish  between 
one  fluorescent  substance  and  another.  The  presence  of  one  part  of 
resculin  in  200,000,000  parts  of  water  could  only  be  detected  in  violet 
light,  whilst  fluorescein  is  more  readily  detected  in  white  light. 

The  author  has  found  at  least  three  distinct  fluorescent  substances 
in  natural  waters.  Deep  well-water  contains  a  greenish,  fluorescing 
substance,  destroyed  by  light  or  by  acid,  like  fluorescein,  but  not  by 
boiling.  Surface-waters,  particularly  of  peaty  or  sewage-contaminated 
origin,  contain  a  greenish-blue,  fluorescent  substance,  more  resistant  to 
light  and  acid  than  the  preceding.  This  substance  is  greenish  in  blue 
light,  in  which  spring-waters  give-  a  fluorescence  equivalent  to  a  1  in 
2(J, 000,000  solution  of  sesculin.  A  third  fluorescent  substance,  which 
is  found  in  town  fogs,  rain,  and  snow-waters,  is  somewhat  more  bluish. 

R.  J.  C. 

Processes  Used  to  Measure  the  Fluorescence  of  Waters. 
F.  Dienert  (Bull.  Soc.  chim.,  1909,  [iv],  5,  330— 332).— The  water 
under  examination  is  illuminated  and  matched  with  a  standard  solution 
of  asculin  or  a  standard  fluorescent  spring-water,  the  solutions  being 
simultaneously  observed  through  the  same  birefringent  crystal.  If 
the  fluorescence  is  strong,  the  beam  of  light  may  be  roughly  split  into 
two,  and  a  more  accurate  method  followed  of  substituting  a  standard 
solution  for  the  unknown  solution,  matching  each  with  a  second 
standard.  R.  J.  C. 

The  So-called  Asymmetry  Product.  II.  Emil  Bose  and 
Fr.  A.  Willers  (Zeitsch.  physikal.  Cfiem.,  1909,  65,  702—726. 
Compare  this  vol.,  ii,  2). — Instead  of  Guye's  form  of  the  asymmetry 
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product,  a  simpler  form  -without  denominator,  of  the  type  E  = 
(C,  -  C,)(C,  -  Ca)(Cx  -  CJ(CS  -  CS)(C2  -  Ct){Cs-C4),  appears  to  possess 
certain  advantages  as  a  representation  of  optical  rotatory  power.  The 
formula  is  tested  by  the  available  data  as  to  the  rotatory  power  of 
forty-two  pure  non-associated  substances  (esters),  the  molecular 
rotatory  power  being  represented  both  by  the  usual  formula,  M\o\  = 
Majld,  and  by  the  alternative  formula,  ajl.  JM/d,  where  the  symbols 
have  the  usual  significance.  The  results  of  the  calculations  are  given 
in  tabular  form,  and  completely  disprove  the  theory  that  the  rotatory 
power  is  determined  by  the  masses  of  the  substituting  groups.  From 
the  available  data  other  constants  are  calculated  for  the  substituting 
groups  (seventeen  in  all)  by  an  approximate  method,  both  expressions 
for  the  molecular  rotatory  power  being  taken  into  account,  and  it  is 
shown  that  these  constants  represent  the  experimental  results  much 
more  accurately  than  the  mass  constants  in  the  asymmetry  formula. 

G.  S. 

Electrical  Method  for  Measuring  the  Changes  Produced  in 
Chromate-Gelatin  Films  by  Light.  Hans  Mayer  (Zeitsch. 
physikal.  Chem.,  1909,  66,  33 — 70). — The  chromate  mixture  with 
which  the  plates  were  covered  was  prepared  by  warming  together 
96  grams  of  distilled  water,  4  grams  of  soft  "  emulsion  "  gelatin,  and 
0'5  gram  of  potassium  dichromate.  The  dried  plates  were  provided  at 
the  ends  with  electrodes  of  tin  foil,  and  the  resistance  of  the  film 
under  varying  conditions  as  to  illumination  and  temperature  determined 
with  a  condenser  and  ballistic  galvanometer.  The  resistance  is  greatly 
influenced  by  moisture,  and  the  film  was  therefore  provided  with  a 
varnished  glass  cover  in  order  to  obtain  comparable  results.  The 
arrangements  used  in  keeping  the  temperature  constant  and  in 
measuring  the  light  intensity  are  fully  described. 

In  measuring  the  effect  of  illumination,  the  plate  was  exposed  to 
diffused  daylight.  The  conductivity  diminishes  considerably  on 
exposure  to  light,  the  change  being  progressive  with  time  of  exposure. 
Even  when  again  placed  in  the  dark,  the  change  proceeds  for  some 
time  as  when  exposed.  The  conductivity,  both  for  the  illuminated  and 
unilluminated  plates,  increases  rapidly  with  the  temperature,  but  tho 
temperature-coefficients  in  the  two  cases  are  not  the  same,  When  a 
fresh  plate  is  exposed  to  light  and  again  placed  in  the  dark,  the  resist- 
ance does  not  return  to  its  original  value.  The  percentage  alteration 
of  the  conductivity  brought  about  by  illumination  is  independent  of 
the  original  value  of  the  conductivity  (before  illumination),  and  is 
therefore  a  characteristic  property  of  the  .system.  The  sensitiveness 
of  the  gelatin  to  light  diminishes  with  age,  rapidly  at  first,  and  then 
more  slowly. 

The     nature    of    the    chemical    changes    taking    place    on    the   plate 

are  'ii  cu    ed  on  the  basis  of  Hardy's  theory  of  colloid  coagulation,  but 

no    final     Conclusions     bave     been    drawn.       The    investigation    is    being 

cost  inued,  G.  & 

Klootro  chemistry  of  Light.  V.  WlLDBB  I  >.  BanobofT.  (J 
Phy  :.„i  Chum  ,  1909,  L8,  181     250.     Compare  this  vol.,  u,  200).— A 
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further   compilation   of    extracts    from    papers    on    the    problem    of 
solarisation.  R.  J.  C. 

Radioactivity  of  the  Thermal  Springs  of  Bagneres-de- 
Luchon.  Charles  Moureu  and  Adolphe  Lepape  (Compt.  rend.,  1909, 
148,  834 — 837). — Of  twenty  different  springs  at  Bagneres-de-Luehon, 
only  five  exhibit  spontaneous  evolution  of  gas,  the  radioactivity  of  10 
litres  of  the  latter,  expressed  in  milligram-minutes  of  radium  emana- 
tion, varying  from  4T9  to  1836.  The  waters  vary  in  radioactivity 
from  zero  to  2'20,  ten  of  them  giving  values  above  0'50.       T.  H.  P. 

Radioactivity  of  the  Mineral  Springs  of  Switzerland. 
Emanation  Content  of  the  "Water.  I.  Alfred  Schweitzer 
(Arch.  sci.  phys.  nat.,  1909,  [iv],  27,  256 — 274). — Measurements  have 
been  made  of  the  amount  of  emanation  which  is  present  in  the  water 
of  a  large  number  of  springs.  In  order  to  avoid  the  loss  of  radio- 
activity which  is  involved  in  transport  of  the  water,  the  measurements 
were  all  made  at  the  source.  For  each  water  examined,  the  chemical 
nature,  the  geological  formation  in  which  it  originates,  the  temperature, 
and  the  activity  in  Mache  units  are  recorded.  Three  only  contain  a 
large  proportion  of  emanation,  these  being  the  mineral  waters  of 
Disentis,  Lavey,  and  Solis.  H.  M.  D. 

Radioactivity  of  the  Atmosphere.  Albert  Gockel  (Arch.  sci. 
phys.  nat.,  1909,  27,  248—255.  Compare  Gockel  and  Wulf,  this  vol.. 
ii,  109). — The  relative  proportion  of  thorium  and  radium  emanation 
in  the  atmosphere  at  different  places  has  been  examined.  Observations 
were  made  at  Fribourg,  at  the  summit  of  the  Rothorn(2300metresabove 
sea-level),  in  the  neighbourhood  of  Zermatt  (2600  metres)  and  of  the 
Matterhorn  (3000 — 3300  metres).  At  Fribourg,  the  ratio  of  the 
quantity  of  thorium  emanation  to  that  of  radium  emanation  in  the 
atmosphere  varies  from  04  to  0'7  ;  the  ratio  is  a  little  smaller  on 
the  Rothorn.  On  the  other  hand,  the  ratio  at  Zermatt  and  on  the 
Matterhorn  varies  from  0'03  to  0'1.  The  latter  result  is  due  to  the 
fact  that  the  neighbouring  glaciers  do  not  give  off  an  emanation. 
Observations  relating  to  the  activity  of  the  air  extracted  from  the  soil 
at  Fribourg  and  to  that  of  rain-water  and  the  water  obtained  from 
hail,  snow,  and  ice  are  also  recorded.  H.  M.  D. 

Action  of  Radium  and  Ultra-violet  Rays  on  the  Colours  of 
Minerals.  Cornelio  Doelter  (Monatsh.,  1909,  30,  179—229. 
Compare  this  vol.,  ii,  109  ;  Simon,  Abstr.,  1908,  ii,  954). — A  record 
of  a  large  number  of  observations  relating  to  the  changes  in  colour 
of  various  minerals  and  coloured  glasses  on  exposure  to  the  action  of 
radium  rays  and  ultra  violet  light. 

It  follows  from  the  results  obtained  that,  generally  speaking,  the 
colouring  materials  of  minerals  are  not  of  an  organic  nature  ;  the 
colours  are  due  principally  to  the  presence  of  oxides  of  iron, 
chromium,  and  manganese. 

The  change  in  colour  under  the  influence  of  radium  rays  is  in  many 
cases  the  outcome  of  a  reducing  action.     The  ultra-violet  rays,  on  the 
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contrary,  have  an  oxidising  action  ;  consequently,  ultra-violet  light  and 
radium  rays  frequently  induce  opposite  changes. 

The  bearing  of  the  results  on  the  origin  of  the  colour  of  many 
minerals  and  precious  stones  is  discussed.  W.  H.  G. 

Decomposition  of  Water  by  Radium  Salts.  Andre  Debierne 
(Compt.  rend.,  1909,  148,  703 — 705). — The  author  has  made  frequent 
measurements  of  the  rate  of  decomposition  of  water  by  radium  salts 
ranging  over  considerable  periods  of  time,  and  finds  that  the  rate 
remains  constant.  In  the  course  of  an  enquiry  as  to  whether  the 
decomposition  of  water  is  due  to  radium,  the  emanation,  or  later 
disintegration  products,  or  to  the  radiations  emitted,  it  has  been  found 
that  the  action  is  brought  about  by  radium  chloride  contained  in  a 
sealed  glass  tube. 

The  /3-  and  y-rays  are  therefore  capable  of  decomposing  water,  and 
it  is  calculated  that  about  1%  of  the  absorbed  radiant  energy  appears 
in  the  form  of  chemical  energy.  H.  M.  D. 

Chemical  Action  of  the  Penetrating  Radium  Rays  on 
Water.  Miroslaw  Kernp.aum  (Compt.  rend.,  1909,  148,  705 — 706. 
Compare  preceding  abstract). — The  gaseous  product  obtained  by  the 
action  of  the  /?-  and  y-rays  from  radium  on  water  has  been  examined. 
About  200  cubic  millimetres  of  gas  were  collected  and  found  to 
consist  almost  entirely  of  hydrogen.  On  addition  of  potassium  iodide 
to  i  lie  water,  from  which  the  gas  had  been  liberated,  iodine  was 
set  free,  and  the  author  considers  that  hydrogen  peroxide  had  been 
formed.  H.  M.  D. 

Ionisation    Phenomena   due  to  Snow.     K.  Beegwitz  (Jahrb. 

Radioiikh'r.  Ehctronik.,  1909,6,  11  — 12). — Experiments  are  described 
which  indicate  that  the  ionisation  produced  in  air  which  has  been 
passed  i  In  ough  a  layer  of  snow  is  due  to  the  active  products  radium-^, 
-/>'.  and  -C,  which  have  been  formed  from  radium  emanation  in  the 
atmosphere  and  removed  by  the  falling  snow.  The  observations  are 
opposed  to  the  view  of  Costanzo  and  Negro  (Abstr.,  1908,  ii,  551). 
according  to  which  the-  current  of  air  liberates  the  ions  which  acted 
as  condensation  nix  lei  in  the  formation  of  the  snow  Hakes. 

II.    M.    D. 

Velocity  of  the  Cathode  Rays  Ejected  by  Substances 
Exposed  to  the  y-Rays  of  Radium.     1!     D.    Kikiman  {Proo,  Rot/. 

■Soc,  1909,  4,82, 128-  145.     C pare  Abstr.,  1907,  ii,  923). — In  one 

erie    ol  e  periments  the    Battering  of  the  cathode  particles  produced 

by   different   thicknesses   of   metal-foil    pla 1    in    the   path    of    the 

I;  in  another  Beries,  in  which  the  velocity  of  the 
tigated,  the  cathode  rays  were  (1.  il.  .ii  ,1  into  an  ionisation 

chamber  by  an  elect] agnet,  and  the  ionization    in    the   chamber 

ured  for  magnetic  fields  of  different  strengths,  The  results  show 
thai  pari  ol  the  cathode  radiation  from  a  plate  exposed  to  the  y-rays 
consists  of  \ci;    ..it  rays,  which  are  absorbed  in  I     2  cm.  of  air;  the 


GENERAL   AND    PHYSICAL   CHEMISTRY.  365 

softness  is  practically  independent  of  the  thickness  of  the  radiator. 
The  radiation  is  softer  on  the  side  of  the  plate  where  the  y-rays 
emerge  than  on  the  side  where  they  enter,  and  in  the  latter  case  the 
softness  of  the  radiation  is  independent  of  the  nature  of  the  radiator, 
as  shown  by  experiments  with  lead,  tin,  zinc,  copper,  iron,  and  other 
elements.  The  soft  radiation  produced  by  the  /?-  and  y-rays  of  radium 
together  is  more  penetrating  than  that  produced  by  the  y-rays  alone. 

The  penetrating  cathode  rays  produced  directly  by  the  y-rays  are  of 
different  velocities.  Their  velocity,  as  determined  by  comparison 
under  the  same  conditions,  is  approximately  equal  to  that  of  the 
/3-rays  of  radium.  G.  S. 

Secondary  y-Radiation.  John  P.  V.  Madsen  (Phil.  Mag.,  1909, 
[vi],  17,  423 — 447). — The  y-rays  of  radium,  carefully  puritied  from 
/3-radiation,  were  allowed  to  impinge  on  plates  of  various  metals,  and 
the  quantity  and  absorption  coefficient  of  the  secondary  y-radiation 
emitted  on  both  sides  of  the  plates  were  determined.  There  is  a  marked 
lack  of  symmetry  in  the  amounts  of  secondary  y-radiation  emitted  from 
the  two  sides,  and  in  some  cases  a  difference  in  the  quality  of  the 
radiation. 

The  nature  of  the  incidence  (reflected)  and  emergence  secondary 
y-radiation  depends  on  (1)  the  hardness  of  the  primary  y-rays,  (2)  the 
metal  employed  as  radiator,  (3)  the  thickness  of  the  radiator.  With  the 
most  favourable  thickness  of  metal,  the  secondary  emergence  radiation 
from  zinc  and  aluminium  is  much  more  than  from  lead,  but  of  a  softer 
average  character.  Incidence  (reflected)  secondary  y-rays  are  less  in 
amount  and  softer  than  emergence  rays,  and  are  also  much  less  from 
lead  than  from  zinc,  aluminium,  or  carbon.  It  is  supposed  that  much 
of  the  reflected  y-radiation  from  lead  is  of  so  soft  a  character  that  it 
is  unable  to  penetrate  into  the  electroscope. 

The  theory  is  put  forward  that  the  y-rays  of  radium  and,  possibly, 
of  thorium,  consist  of  two  distinct  homogeneous  bundles,  the  absorption 
value  (A/A)  of  the  softer  rays  being  approximately  four  times  that  of 
the  harder  rays  whatever  the  absorbing  material  may  be.  Secondary 
radiation  is  derived  from  primary  by  a  process  of  scattering,  which 
also  involves  a  reduction  in  the  penetrating  power  (hardness)  of  the 
rays.  Soft  y-rays  from  radium  are  turned  back  to  a  somewhat  greater 
extent  than  hard  y-rays,  and  metals  of  high  atomic  weight  have  more 
scattering  power  than  those  of  low  atomic  weight.  The  experiments 
are  held  to  give  little  or  no  support  to  Kleeman's  theory  of  selective 
absorption  (Abstr.,  1908,  ii,  553).  R.  J.  C. 

Passage  of  Rontgen  Rays  through  Gases  and  Vapours. 
J.  Arnold  Crowther  {Proc.  Roy.  Soc,  1909,  A,  82,  103— 127).— A 
number  of  experiments  on  the  absorption  of  primary  Rontgen  rays 
and  the  degree  of  ionisation  produced  in  different  gases  by  the  passage 
of  the  rays  are  described  ;  part  of  the  results  have  already  been 
published  (this  vol.,  ii,  287).  The  amount  of  ionisation  produced  by 
the  direct  action  of  the  rays  on  a  gas  is  directly  proportional  to  the 
pressure  of  the  latter.  The  relative  ionisation  (compared  with  air  as 
standard)  is  an  approximately  additive  property,  as  shown  by  experi- 
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ments  with  air,  hydrogen,  methyl  and  ethyl  chlorides  and  iodides,  and 
this  is  the  more  nearly  true  the  harder  the  rays. 

In  continuation  of  earlier  experiments  on  secondary  Rontgen 
radiation  (compare  Abstr.,  1907,  ii,  922),  it  is  now  shown  that  the 
amount  of  secondary  radiation  emitted  by  different  gases  relatively  to 
air  is  approximately  independent  of  the  hardness  of  the  primary  rays. 
Further,  comparison  experiments  with  primary  and  secondary  rays 
indicate  that  the  absorbing  power  of  a  gas  for  the  secondary  rays 
emitted  by  itself  is  normal.  The  total  ionisation  produced  by  the 
complete  absorption  of  Rontgen  rays  in  different  gases  is  not  the  same, 
and  the  relative  values  depend  on  the  hardness  of  the  rays.  The 
amount  of  energy  required  to  produce  an  ion  in  different  gases  is 
somewhat  different,  and  also  depends  on  the  hardness  of  the  rays. 

G.  S. 

Diffusion  of  Actinium  and  Thorium  Emanations.  Sidney 
Russ  (Phil.  Mag.,  1909,  [vi],  17,  412— 422).— Rutherford's  method  of 
measuring  the  velocity  of  diffusion  of  active  gases,  namely,  by  com- 
paring the  amount  of  active  deposit  formed  at  varying  distances  from 
the  source  of  activity,  has  been  applied  to  the  emanations  of  actinium 
and  thorium.  The  rates  of  diffusion  of  actinium  emanation  in  air, 
hydrogen,  carbon  dioxide,  sulphur  dioxide,  and  argon  are,  in  accord- 
ance with  Graham's  laws,  within  the  limits  of  error.  The  velocities 
of  diffusion  of  actinium  emanation  in  air  at  pressures  varying  from 
764  mm.  to  14  mm.  are  also  in  agreement  with  the  ordinary  laws  of 
diffusion.  Thorium  emanation  diffuses  in  a  normal  manner  in  argon 
and  in  air  at  various  pressures.  Since  actinium  emanation  diffuses 
1*19  times  as  quickly  as  thorium  emanation,  the  molecular  weights  of 
the  two  emanations  are  as  1  to  1  "42.  Radium  and  thorium  emanations 
have  practically  the  same  molecular  weight,  but  actinium  emanation 
has  a  much  smaller  molecule.  Hence  it  is  urged  that  actinium  is  not 
one  of  the  products  in  the  direct  line  of  descent  from  uranium  to 
radium.  R.  J.  C. 

Presence  of  Thorium  in  Rocks.  Gian  A.  Blanc  (.('//  A'.  Accad. 
Lincei.,  1909,  [v],  18,  i,  211  —246). — From  measurements  of  the 
quantity  of  emanation  liberated  from  a  definite  area  of  the  soil  of  the 
garden  surrounding  the  Physical  Institute  of  I  tonic,  the  conclusion 
iwn  that  one  gram  of  this  soil  contains  at  least  1  "45  x  lO-' gram  of 
thorium  (compare  Abstr.,  1908,  ii,  248). 

The  author  lias  examined  a  number  of  samples   of   rock   in  order  to 

rtain    whether   they   contain   amounts   of    thorium    sufficient   to 

account   for   an   appreciable   proportion  of  the   radioactivity  of  the 

rust,  the   procedure  being  as   follows.     A  weighed   portion 

token  from  the  interior  of  the  specimen   was    powdered    and  fused   with 

sodium  and  potassium  carbonates,  the  part  of  the  fusion  insoluble  in 
water  being  treated  witlt  hydrochloric  acid,  and  the  solution  freed 
from  silica  by  filtration.  After  adding  sulphuric  acid  and  separating 
the  insoluble  sulphates,  inoluding  that  "I  radium,  ammonia  was  added 

and  the  pri  I   li\  dio\  ides  dried,   powdered,    and   tested    for  radio 

activity.     The  e  hydroxides  exhibit  activity  which  gradually  inert 
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for  about  a  week,  and  which  is  not  due,  in  appreciable  proportion,  to 
radium.  The  presence  of  uranium  in  the  hydroxides  is  excluded,  since 
uranium  carbonate  is  soluble  in  dilute  solutions  of  the  alkali  car- 
bonates ;  further,  by  adding  known  quantities  of  uranium  to  the 
hydroxides,  it  is  found  that  the  quantities  of  this  metal  necessary  to 
produce  the  observed  effects  are  considerably  greater  than  would  be 
expected  from  the  values  of  the  ratio  uranium  :  radium  calculated 
theoretically  by  Rutherford  and  confirmed  experimentally  by 
Boltwood. 

The  proportions  of  thorium  found  in  one  gram  of  various  rocks  are 
as  follows:  Syenite,  8'28  x  10^5  and  6"30  x  10~5  gram;  granite, 
3'14  x  10~5  and  207  x  10~5.  It  will  be  seen  that  these  amounts  are 
of  the  same  order  as  the  amount  found  in  the  soil  of  Rome  (vide  supra). 

T.  H.  P. 

Behaviour  of  Bound  and  "  Free  "  Electrons  towards  Electro- 
magnetic Radiation.  Johann  Koenigsberger  and  K.  Kilchling 
{Arm.  Physik,  1909,  [iv],  28,  889— 924).— A  critical  comparison  is 
made  of  the  various  electron  theories  as  applied  to  the  phenomena  of 
absorption  and  dispersion.  In  reference  to  these,  measurements  have' 
been  made  of  the  absorption  of  various  organic  colouring  matters, 
coloured  minerals,  and  coloured  glasses,  and  of  the  variation  of  the 
absorption  with  the  temperature.  The  data  obtained  are  used  to  calcu- 
late the  number  of  vibrating  particles  (p)  which  are  associated  with  one 
molecule  of  the  organic  colouring  matter.  The  value  of  p  is  one,  and 
from  the  value  of  p.e/m  the  authors  conclude  that  this  vibrating  particle 
is  a  negative  electron.  Since  the  value  of  p  is  practically  independent 
of  the  temperature,  it  follows  that  the  total  number  of  vibrating 
electrons  remains  unchanged  when  the  temperature  is  varied.  In  the 
last  section  of  the  paper,  the  selective  absorption  of  the  elements  and 
its  relationship  to  Abegg's  theory  of  valency  is  discussed. 

H.  M.  D. 

Existence  of  Positive  Electrons  in  Vacuum  Tubes.  A. 
Dufour  (Compt.  rend.,  1909,  148,  481— 484).— J.  Becquerel  (ibid., 
1908,  146,  1308;  Abstr.,  1908,  ii,  751)  has  described  certain  experi- 
ments which  have  led  him  to  assume  the  existence  of  free  positive 
electrons.  The  author  has  repeated  and  confirmed  Becquerel's 
observations,  but  shows  that  the  deviation  of  the  beam  on  which  the 
theory  of  the  latter  is  based  is  not  due  directly  to  the  field,  but 
is  only  the  consequence  of  the  displacement  of  the  patch  where  the 
rays  strike  the  glass  when  a  magnetic  field  acts  on  the  cathode  rays. 
The  beam  in  question  is  therefore  a  beam  of  canal  rays,  produced 
under  somewhat  unusual  conditions.  G.  S. 

Hypothesis  of  Positive  Electrons.  Jean  Becquerel  (Compt. 
rend.,  1909,  148,  546—548.  Compare  Abstr.,  1908,  ii,  751).— A 
reply  to  Dufour  (compare  preceding  abstract),  in  which  the  author 
maintains  the  correctness  of  the  observations  which  led  him  to  formulate 
the  hypothesis  of  positive  electrons.  It  is  also  claimed  that  the 
conditions  obtaining  in  the  experiments  of  Dufour  were  not  identical 
with  those  in  the  experiments  of  the  author.  H.  M.  D. 
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The  Kinetic  Energy  of  the  Positive  Ions  Emitted  by  Hot 
Platinum.  F.  C.  Brown  (Phil.  Mag.,  1909,  [vi],  17,  355—361).— 
The  kinetic  energy  of  the  positive  ions  emitted  by  hot  platinum  has 
been  determined  by  measuring  the  rate  of  charging  up  of  a  metal 
plate  by  the  ions  from  a  hot  strip  of  platinum  contained  in  a  parallel 
plate.  Provided  the  distribution  of  energy  follows  Maxwell's  laws, 
the  gas  constant  should  be  calculable  from  the  relation  of  current  to 
voltage  under  these  conditions.  The  temperature  of  the  platinum  was 
not  allowed  to  exceed  1020°,  since  at  higher  temperatures  negative 
ions  are  also  evolved.  In  all  cases  the  gas  constant  could  be  satis- 
factorily calculated,  showing  that  Maxwell's  laws  hold  good.  The 
ions  do  not  arise  from  chemical  action,  nor  are  they  electrons,  but 
are  more  probably  evaporated  atoms  of  some  foreign  substance.  New 
platinum  gives  an  abnormal  number  of  ions  when  first  heated. 

K.  J.  C. 

Absolute  Zero  of  Potential.  Herbert  Freundlich  and  E. 
Makelt  (Zeitsch.  Eleklrochem.,  1909,  15,  161 — 165).— Billitzer  (Ann. 
Physik,  1903,  [iv],  11,  923)  found  that  silver  powder  falling  through  a 
solution  of  silver  nitrate  produces  a  current  the  direction  of  which 
changes  when  the  concentration  of  the  silver  ions  is  diminished 
by  adding  a  halogen  salt  and  ammonia  or  potassium  cyanide.  In  the 
solution  in  which  the  reversal  occurs,  the  difference  of  potential 
between  silver  and  solution  is  zero,  and  a  measurement  of  the  E.M.F. 
of  a  combination  of  a  calomel  electrode  with  silver  in  this  solution 
gives  the  absolute  E.M.F.  of  the  calomel  electrode.  Billitzer  found 
+  0"13  volt  in  this  way,  the  usually  accepted  value  obtained  by  means 
of  a  mercury-dropping  electrode  being  -  0'57  volt.  The  authors  have 
repeated  Billitzer's  experiment  and  confirmed  it.  They  find,  however, 
t  ii.it,  the  sign  of  the  charge  on  the  silver  is  but  little  affocted  by  the 
silver  ions.  Hydrogen  ions  give  a  positive,  hydroxyl  ions  a  negative, 
charge  to  the  silver,  bat  in  a  solution  of  barium  hydroxide  it  is 
i.e.  owing  to  the  stronger  action  of  the  barium  ions.  The  charge 
Varies  with  the  nature  of  the  ions  in  the  solution  in  exactly  the  same 
way  as  the  charges  on  colloidal  particles  or  on  particles  of  non- 
metallic  substances,  and  are  probably  duo  to  friction  and  have 
nothing  to  do  with  the  equilibrium  between  silver  and  silver  ions, 
and  therefore  can  give  no  information  about  the  zero  point  of  the 
potential    ei  iei .  T.  E. 

Potential  Energy  of  the  Elements.  Daniki.  J.  Kankin  (Ohem. 
New,   L909,  99,   L95.     Compare  A.bstr.,  1908,   ii,  680).     In  view  of 

I  he  fact  that  t  lie  values    for  the   potential    energy  of    the  elements    are 

functions  ol  the  atomic  weights,  and  a  change  in  the  Beoond  decimal 

place  of  the  latter  effects,  te  instances,  two  integers  in  the  value 

of  the  potentials,  i(  is  >>\  thai  the  potentials  should  be  .subject 

to   revision  cone itantly    with    the   atomic   weight.     The    potential 

energy  ol  the  elements  have  been  corrected  by  the  atomic  weights  for 

1909   and  are   tabulated.     Graphically    representing   the  volumes  of 

ind    potential   energy  of   the   elements    by  oonoentrio 

circle  ,  the  effect  of  external  energy  on   the  sphere  of   potential  is 
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regarded  as  determining  whether  or  not  combination  occurs  ;  in  this 
view,  the  hypothesis  of  an  interatomic  fluid  (ether)  appears  un- 
necessary. J.  V.  E. 

Potential  of  the  Ferro-Ferricyanide  Electrode.  Gilbert  N. 
Lewis  and  Ledyard  W.  Sargent  (J.  Amer.  Clam.  Soc,  1909,  31, 
355 — 363). — The  potential  of  a  gold  electrode  dipping  in  a  solution  of 
potassium  chloride  containing  potassium  ferrocyanide  and  ferricyanide 
has  been  measured  against  a  calomel  electrode  in  the  usual  way.  The 
three  salts  were  used  in  varying  concentrations,  and  the  results  are 
reproducible  to  0-0001  volt.  The  temperature-coefficient  of  the  E.M.F. 
was  measured  at  two  different  concentrations,  and  from  the  results  it 
has  been  calculated  by  the  Helmholtz  formula  that  the  heat  of  the 
reaction  represented  by  the  equation  Hg  +  Cl' +  Fe(CN)6'"  =  HgCl  + 
Fe(CN)6""  is  18,500  cal,  in  moderate  agreement  with  the  value  deter- 
mined directly. 

The  data  obtained  form  the  most  accurate  test  so  far  made  of  the 
validity  of  the  rule  that  in  a  mixture  of  salts  having  a  common  ion, 
the  degree  of  dissociation  depends  solely  on  the  concentration  of  that 
ion.  The  exact  influence  of  the  K"  ion  on  the  potential  cannot  be 
calculated,  but  increasing  the  concentration  of  that  ion  diminishes  the 
ionisation  of  the  ferrocyanide  more  than  that  of  the  ferricyanide,  as 
theory  indicates.  In  the  presence  of  O-S^V-potassium  chloride  the 
ionisation  of  potassium  ferrocyanide  into  the  Fe(CN)a""  ion  does  not 
exceed  2 — 3%,  a  result  which  can  only  be  reconciled  with  electrical 
conductivity  measurements  on  the  assumption  that  intermediate  ions 
play  an  important  part  in  the  process  of  conduction.  The  potentials 
are  independent  of  the  nature  of  the  anion.  G.  S. 

Potentials  between  Liquids.  Gilbert  N.  Lewis  and  Ledyard  W. 
Sargent  (J.  Amer.  Client.  Soc,  1909,  31,  333 — 367). — The  potential  of 
a  gold  electrode  in  a  solution  of  a  potassium  salt  containing  small 
quantities  of  potassium  ferro-  and  ferri-cyanide  depends  only  on  the 
concentration  of  the  potassium  ion  and  the  ratio  of  ferro-  to  ferri- 
cyanide (preceding  abstract).  If  two  such  electrodes  in  solutions  of 
two  different  potassium  salts  of  the  same  K'  ion  concentration,  and 
containing  the  same  quantities  of  ferro-  and  ferri-cyanide,  are  combined, 
the  electrode  potentials  balance,  and  the  observed  potential  is  that 
between  the  two  liquids.  The  method,  which  has  already  been 
employed  by  Sauer  (Abstr.,  1904,  ii,  307),  has  been  used  to  determine 
the  contact  differences  of  potential  between  dilute  solutions  of  certain 
alkali  salts  with  univalent  anions,  and  the  results  are  in  excellent 
agreement  with  those  calculated  by  a  slightly  modified  form  of  the 
well-known  Planck  formula.  Eren  when  the  alkali  ion  concentration 
is  not  quite  the  same  for  the  two  solutions,  a  correction  can  be  applied 
and  the  method  is  applicable.  G.  S. 

[Electromotive  Force  of  the  Hydrogen-Oxygen  Cell.] 
Correction.  J.  N.  Bronsted  (Zeitsch.  physikal.  Client.,  1909,  65, 
744.  Compare  this  vol.,  ii,  10). — When  a  slight  error  in  calculating 
the  value  for  the  E.M.F.  of  the  hydrogen-oxygen  cell  is  corrected,  the 
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value  J?=l-234   volts   is  obtained,    in    still   better   agreement    with 
Nernst's  value,  P232  volts.  G.  S. 

Electromotive  Form  of  Nickel  and  the  Effect  of  Occluded 
Hydrogen.  Eugene  P.  Schoch  (Amer.  Chem.  J.,  1909,  41,  208 — 
232). — Experiments  have  been  made  to  determine  the  true  reversible 
potential  difference  between  nickel  and  iV-nickel  sulphate  solution. 
This  potential  difference  depends  very  considerably  on  the  mode  of 
preparation  and  previous  treatment  of  the  nickel  electrode ;  it  is 
diminished  by  air  or  oxygen,  increased  by  hydrogen,  and  lowered  by 
slight  acidity  of  the  nickel  sulphate  solution.  The  true  equilibrium 
potential,  which  was  reached  from  both  sides,  is  given  as  0'48±0005 
volt.  This  value  is  reached  in  about  twelve  hours  if  an  electrode  of 
commercial  nickel  is  immersed  in  the  sulphate  solution,  which  is  boiled 
for  some  minutes  and  allowed  to  cool  out  of  contact  with  the  air.  The 
solution  should  be  perfectly  neutral  to  litmus.  The  effect  of  occluded 
hydrogen  on  the  potential  difference  was  examined  in  detail.  For 
both  sheet  nickel  and  finely  divided  nickel,  prepared  by  reduction  of 
the  oxide  in  a  current  of  hydrogen,  the  potential  difference  is 
increased.  In  consequence  of  this  it  is  found  that  the  electrolytic 
deposition  of  nickel  does  not  take  place  until  the  potential  is  from  0'2 
to  0'3  volt  higher  than  the  equilibrium  potential,  hydrogen  being 
simultaneously  deposited. 

The  equilibrium  potential  for  finely  divided  nickel  in  contact  with 
iV-nickel  sulphate  solution  is  about  052  volt.  A  similar  increase  in 
the  potential  of  finely  divided  iron  as  compared  with  solid  iron  was 
found  by  Richards  and  Behr.  H.  M.  D. 

Behaviour  of  the  Nickel  Anode  and  the  Phenomena  of 
Paeeivity.  Eucihne  P.  Schoch  (Amer.  Chem.  J.,  1909,  41,  232—256. 
Compare  preceding  abstract). — The  dependence  of  the  anode  potential 
of  nickel  on  the  current  density  has  been  examined  for  normal 
aolutions  of  nickel  sulphate,  nickel  chloride,  and  potassium  sulphate. 
The  effect  of  the  addition  of  the  corresponding  acids  to  the  nickel 
salts  ami  of  potassium  hydroxide  to  the  potassium  sulphate  was  also 
investigated.  The  naturoof  theobserved  phenomena  may  bo  described 
with  ii  liionce  to  tho  nickel  sulphate  solution, 

For    current    densities    less    than    -1    milli-amperes    per    square 

decimetre,  the  nickel  shows  normal  anodic  behaviour,  and  i  he  potentials 

are   readily   reproducible.     This   is   not   the   case  if   highor  current. 

i  lies  are   used,   and    witli    excessive    donsil  ies    the    potential    falls 

continuously    until    tho   evolution    of    oxygen    sets    in.      The   chemical 

■  ii    ulinli    lakes   pla.ee  as   long  as   the   potential  lor  the  evolution  of 

en  In  not  been  reached,  is  a  quantitative  solution  of  nickel. 
There  i^  neither  a  critical  voltage  nor  a  critical  current  density  which 
mail,  the  termination  of  the  normal  anodic  behaviour  and  the 
''•in  ition  to  the  passive  condition.  The  potential  and  density  values 
ponding  with  this  transition  depend  on  the  previous  electrolytic 
treatment.  When  ihe  current  is  discontinued,  the  potential  at  the 
anode  begins  to  rise  immediately!  the  rate  of  rise  diminishing  with 
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increase  in  the  extent  of  the  preceding  electrolysis  and  with  diminution 
in  the  accompanying  potential. 

The  observations  lead  the  author  to  conclude  that  nickel  has  a  very 
small  ionisation  velocity  ;  in  consequence  of  this,  comparatively  small 
current  densities  result  in  the  liberation  of  oxygen.  Whether  the 
nickel  in  the  passive  condition  is  protected  by  a  layer  of  oxygen  or 
covered  by  an  oxide  film  cannot  be  decided  on  the  basis  of  the 
observed  facts.  H.  M.  D. 

Maximum  Voltage  of  Electrolytic  Valve  Cells.  Gunther 
Schulze  (Ann.  Pkysik,  1909,  [iv],  28,  787 — S07.  Compare  Abstr., 
1907,  ii,  842  ;  190S,  ii,  350,  560,  and  658).— Experiments  are  described 
in  which  the  author  has  examined  the  dependence  of  the  maximum 
potential  of  the  aluminium  valve  on  the  period  of  formation  of  the 
electrode,  the  nature  of  the  dissolved  electrolyte,  and  the  thickness  of 
the  gas  layer.  The  observations  are  in  agreement  with  the  view  that 
the  valve  action  is  not  due  to  the  layer  of  oxide  on  the  electrode,  but  to 
a  much  thinner  layer  of  gas  which  is  confiued  within  the  pores  of  the 
solid  covering  and  separates  the  electrolyte  from  the  metal.  The 
phenomena  observed  in  the  process  of  formation  of  the  valve  are 
readily  explained  if  it  is  assumed  that  the  anions  give  rise  to  electrons 
when  they  reach  the  gas  layer.  The  cause  of  the  maximum  voltage  is 
attributed  to  the  fact  that  the  layer  of  gas  cannot  increase  in  thick- 
ness in  consequence  of  spark  discharge  taking  place  when  a  certain 
potential  is  reached.  The  spark  potential  increases  with  the  dilution 
of  the  electrolyte,  and  for  different  electrolytes  at  the  same  concentra- 
tion it  appears  to  increase  as  the  degree  of  dissociation  decreases ;  it  is 
independent  of  the  current  density  used  in  the  formation  of  the  valve 
electrode  and  also  of  temperature.  The  paper  contains  a  series  of  plates 
showing  oscillographic  records  of  the  current  through  valve  cells  under 
conditions  corresponding  with  continuous  flow  and  spark  discharge. 

H.  M.  D. 

Oxide  Theory  of  the  Oxygen  Electrode.  II.  Richard 
Lorenz  and  E.  Lauber  (Zeitsch.  Ekktrocliem.,  1909,  15,  157 — 161. 
Compare  this  vol.,  ii,  15). — A  cell  consisting  of  two  lead  plates 
immersed  in  sulphuric  acid  is  used.  Hydrogen  is  passed  through  the 
acid  surrouuding  the  cathode  plate.  The  cell  is  polarised  under  varied 
conditions,  and  the  discharge  curves  then  observed  in  the  way 
previously  described  (this  vol.,  ii,  15).  Arrests  were  observed  in  the 
discharge  curve  at  205,  162,  143,  109,  0-79,  0-63,  0-53,  0-43,  0-12, 
0'05,  -0-14,  -0-24,  -0-29,  and  -045  volts.  Streiutz  has  measured 
the  E.M.F.  of  combinations  of  different  lead  oxides  and  zinc  in  sul- 
phuric acid ;  these  are  0'34  volt  greater  than  the  E.  M.F.'s  of  correspond- 
ing cells  with  a  hydrogen-lead  cathode.  Streintz's  measurements  give 
for  the  combination  Pb  |  PbO,  |  H,S04  |  H2  |  Pb,  12-07  volt,  and  when 
the  lead  peroxide  is  replaced  by  other  compounds,  the  following  results  : 
H2Pb03,  0  62  volt;  Pb304,  041  volt ;  PbO,  012  volt;  Pb,0,  0'08  volt; 
massive  lead,  -0-14  volt;  lead  sponge,  -  0'23  volt ;  PbS04>  —  0-28 
volt.  These  results  agree  well  with  eight  of  the  fourteen  arrests 
observed,  the  substances  corresponding  with  the  remainder  are  not 
identified.  T.  E. 
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Actinic  Influence  on  Electrochemical  Action.  L.  Ray 
Ferguson  (/.  Physical  Ghent.,  1909,  13,  262— 265).—  It  was  stated 
by  Robert  Hunt  (this  Journ.  1845,  2,  311)  that  on  exposing  the 
element  Pt  |  KI  |  AgN03  |  Pt  to  sunlight,  although  iodine  was 
liberated  at  the  anode,  no  silver  was  precipitated  at  the  cathode, 
whereas  in  the  dark  crystals  of  silver  were  produced.  The  author 
finds  that  the  E.M.F.  of  this  element  is  03  volt  whether  in  dark  or 
light,  and  under  all  conditions  silver  is  liberated  on  completing  the 
circuit.     Hunt's  experiments  could  not  be  repeated.  R.  J.  C. 

Electrical  Conductivity  of  Solutions  of  Electrolytes  in 
Water,  Methyl  or  Ethyl  Alcohol,  Acetone,  or  in  Binary 
Mixtures  of  these  Solvents.  S.  W.  Sehkoff  [/.  Rubs.  Phi/s.  Cftem. 
Soc,  1908,  40,  399—427;  1909,  41,  1—43  (Physical  Part)].— The 
author  has  measured  the  conductivities  of  solutions  of  various  con- 
centrations of  lithium  chloride,  bromide,  iodide,  and  nitrate,  ammonium 
thiocyanate,  and  sodium  iodide  and  salicylate  in  the  above-mentioued 
solvents. 

The  solutions  in  a  mixture  of  water  and  methyl  alcohol  all  exhibit  a 
minimum  in  the  conductivity  curve,  this  minimum  corresponding 
closely  with  the  maximum  viscosity  of  the  mixed  solvent.  The  con- 
ductivities in  mixtures  of  water  and  ethyl  alcohol  are  for  all  the 
electrolytes  much  smaller  than  those  calculated  from  the  law  of 
mixtures,  owing  to  the  greatly  increased  viscosity  of  the  mixed 
solvent.  With  mixtures  of  methyl  and  ethyl  alcohols,  the  con- 
ductivity curves  are  approximately  rectilinear  for  all  the  electrolytes 
examined. 

For  mixed  solvents  of  which  one  constituent  is  acetone,  no 
parallelism  exists  between  the  conductivity  and  viscosity  curves  ;  when 
mixture  contains  75 ",,  of  acetone,  all  the  electrolytes  exhibit  a 
more  or  less  well-marked  maximum  of  conductivity.  Sodium  and 
lithium  iodides,  dissolved  in  a  mixture  of  acetone  and  one  of  the 
throe  oilier  solvents,  i;ive  conductivity  curves  very  .similar  to  the 
corresponding  fluidity  curves  ;  with  lithium  chloride  and  nitrate  and 
sodium  salicylate,  however,  the  conductivity  and  lluidity  curves  are 
totally  dissimilar,  whilst  with  lithium  bromide  and  ammonium  thio- 
cyanate, intermediate  behaviour  is  observed.  This  maximum  con- 
ductivity is  not  due  to  increase  of  the  degree  of  dissociation,  but  is 
explained  by  the  resolution  of  the  compounds  of  the  ions  with  the 
ut.  The  lower  the  conductivity  of  an  electrolyte  in  acetone  at 
infinite  dilution,  the  more  marked  is  its  maximum  conductivity.  In  a 
mixture  of  75%  acetone  with  25%  of  one  of  the  alcohols,  the  con- 
ductivities at  infinite  dilution  of  all  the  lithium  salts  are 
approximately  equal.  T.   II.  P. 

Action  of  Electrolytes  on  Copper  Colloidal  Solutions.  E.  P. 
Bobtok  [Phil.  Mag.,  1909,  [vil  17,583—597.  Compare  Abstr..  1906, 
ii,  276,  841).  Tim  influenoe  of  electrolytes  on  the  velocity  with  whioh 
the  po  itivelj  charged  colloidal  particles  of  oopper  move  in  an  electric 
Held  has  been  investigated.     The  colloidal  solutions  were  prepared  by 

Bredig*!   method,    and    the    electrolytes    used    Were    potassium    chloride, 
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sulphate,  phosphate  and  ferricyanide,  and  aluminium  sulphate.  Corre- 
sponding with  the  positive  charge  of  the  colloidal  particles,  it  is  found 
that  the  negative  ion  is  the  active  agent  in  diminishing  the  velocity. 
The  specific  activity  of  the  anion  depends  on  its  valency,  and  the 
relative  activities  of  anions  of  different  valency  are  approximately  the 
same  as  the  relative  activities  of  these  ions  in  respect  of  coagulative 
power.  Observations  on  the  coagulation  of  the  copper  solutions 
indicate  that  this  takes  place  when  the  charge  on  the  particles  is 
neutralised,  and  these  are  no  longer  capable  of  moving  in  an  electric 
field.  H.  M.  D. 

Electrolytic  Precipitation  of  Cuprous  Oxide.  D.  Millek 
{J.  Physical  Chem.,  1900,  13,  256 — 261). — The  author  has  endeavoured 
to  find  the  conditions  for  the  electrolytic  production  of  cuprous  oxide  in 
the  finest  state  of  subdivision.  Sodium  chloride  solutions  at  60°  to 
100°  were  electrolysed  between  copper  poles.  The  higher  the  tempera- 
ture and  smaller  the  current  density,  the  larger  the  particles  and 
darker  the  colour  of  the  precipitate.  Increased  concentration  of  the 
salt  solution  appeared  slightly  to  decrease  the  size  of  the  particles 
obtained.  A  very  small  proportion  of  gelatin  had  a  very  marked 
effect  in  reducing  the  size  of  the  particles  and  lightening  the  colour. 
It  was  found  that  in  the  lighter  (yellow)  precipitates  the  cuprous  oxide 
was  largely  hydrated.  R.  J.  C. 

Formation  of  Autocornplexes  in  Solutions  of  Cupric 
Bromide,  Cupric  Chloride,  and  Cobalt  Bromide.  Henry  G. 
Denham  (Zeitsch.  physikal.  Chem.,  1909,  65,  641 — 666). — Kohlschiitter 
(Abstr.,  1904,  ii,  338)  has  shown  that  the  transport  number  for  the  Cu" 
ion  in  aqueous  solutions  of  cupric  chloride  diminishes  with  increasing 
concentration  of  the  solution,  and  finally  becomes  strongly  negative  ; 
this  result  is  accounted  for  on  the  assumption  that  complex  anions  of 
the  type  CuCl4"  and  Cu(H.20)Cl3'  are  formed  in  increasing  amount  as 
the  concentration  of  the  solution  is  increased.  In  the  present  paper, 
it  is  shown  that  the  transport  number  for  the  Cu"  ion  in  aqueous 
solutions  of  cupric  bromide  and  cupric  chloride  and  in  alcoholic 
solutions  of  the  former  salt  diminishes,  and  finally  becomes  negative, 
with  increasing  concentration,  and  the  increased  complex  formation 
goes  parallel  with  the  change  of  colour  in  aqueous  solution  from  bluish- 
green  to  brown.  The  transport  number  is  more  negative  in  alcoholic 
than  in  aqueous  solutions  of  corresponding  concentration,  indicating 
greater  tendency  to  complex  formation  in  the  former  solvent.  In  the 
transport  measurements  the  copper  is  precipitated  at  the  cathode, 
mainly  in  the  form  of  cuprous  salt,  but  the  amount  of  the  latter  is 
not  proportional  to  the  amount  of  silver  liberated  in  the  silver  volta- 
meter, and  a  correction  has  to  be  applied  for  the  cuprous  salt  remaining 
in  solution.  The  neglect  of  this  precaution  probably  accounts  for  the 
fact  that  Kohlschiitter's  results,  although  in  qualitative,  are  not  in 
quantitative  agreement  with  those  described  in  the  present  paper. 

Further,  the  transport  numbers  for  the  Co"  ion  in  aqueous  and 
alcoholic  solutions  of  cobalt  bromide  diminish  with  increasing  concen- 
tration of  the  solutions,  and  finally  become  negative. 

vol.  xcvi.  ii.  25 
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The  results  of  all  these  transport  measurements  are  satisfactorily- 
accounted  for  on  the  assumption  that  complex  anions  of  the  type 
CuX/  and  CuX4",  respectively  CoX3'  and  CoX4"  (X  =  halogen  ion), 
are  formed  in  increasing  amount  as  the  concentration  increases 
(compare  Donnan  and  Bassett,  Trans.,  1902,  81,  939).  The  question 
as  to  how  far  the  accompanying  changes  of  colour  are  also  connected 
with  differences  of  hydration  is  left  undecided.  G.  S. 

Dissociation  Constants  of  the  Dihydroxybenzenes.  Hans 
Euler  and  Ivan  Bolin  (Zeitsch.  physikal.  Chem.,  1909,  66,  71 — 77).— 
The  acid  dissociation  constants  of  catechol,  resorcinol,  and  quinol 
have  been  obtained  by  measuring  the  electrical  conductivity  of  the 
ammonium  salts  in  aqueous  solution  at  18°  with  the  following  results  : 
catechol,  Ea  =  3-3  x  10-10;  resorcinol,  Ka  =  36  x  10~10  ;  quinol,  Ea  — 
1-1  xlO"10  at  18°,  0-57  xlO-10  at  0°.  When  quinol  forms  salts  in 
very  dilute  solution,  an  intense  yellow  colour  is  observed  ;  this  is  not 
due  to  oxidation,  but  probably  indicates  that  the  salt  exists  in  a 
quinonoid  form.  Quinone  also  forms  a  salt  with  an  equivalent 
amount  of  alkali  in  dilute  solution  (Ka  in  this  case  exceeds  10~18),  but 
the  conductivity  of  the  mixture  rapidly  diminishes  ;  this  is  connected 
■with  a  chemical  change  (in  absence  of  oxygen)  in  which  quinol  and  a 
higher  acid  oxidation  product  are  formed. 

It  is  a  general  rule  that  in  the  carboxylic  acids  negative  sub- 
stituents  increase  the  strength  to  a  greater  extent  in  the  ortho  than 
in  the  meta  or  para  position  (Ostwald),  but  resorcinol  is  rather 
stronger  than  catechol,  and  the  authors  confirm  the  statement  of 
Hantzsch  that  jo-nitrophenol  is  rather  stronger  than  o-nitrophenol,  so 
that  the  above  rule  does  not  hold  for  the  acidic  properties  of  hydroxy- 
compounds.  ( I .  S. 

The  Electron  Theory  of  the  Carbon  Arc.  James  A.  Pollock 
(Phil.  Mag.,  1909,  [vi],  17,  3G1— 366).— The  author  discussea  the 
distribution  of  potential  in  a  direct  current  arc  on  the  basis  of  the 
theory  that  negative  electrons  are  projected  from  hot  carbon  whether 
it  be  positive  or  negative  pole.  This  projection  gives  rise  to  a  forward 
or  backward  E.M.F.,  according  as  it  is  from  the  negative  or  positive 
carbon,  The  electrons  are  arrested  by  collision  with  molecules, 
giving  rise  to  a  comparatively  immobile  layer  of  negative  ions.  This 
layer  is  the  cause  of  the  well  known  anode  fall  of  potential,  which 
16  equal  to  the  b:ick  E.M.F.  at  the  anode,  both  depending  on  the 
temperature  of  the  crater.  The  cathode  fall  of  potential  attains  a 
characteristic  value  in  all  carbon  arcs,  The  theory  is  shown  to  he  in 
quantitative  agreement  with  Duddell's  results.  R.  J.  U. 

Magnetic  Properties  of  Certain  Compounds  of  Iron.  S. 
Woloodini  (Comfit,  rend.,  L909,  148,776 — 777). — The  temperature 
bave  been  determined  at  which  various  compounds  of  iron  are 
demagneti  ed.  The  powdered  substances  were  immersed  in  a  suitable 
liquid,  which  ws  placed  in  s  magnetic  field.  The  temperatures  at  which 
the  pnrticlen  ceased  to  form  chain  between  the  poles  were  .<i>  erved. 
Tin-   following  value    .ii.    recorded  iron  oxide,  525°;  iron 
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sulphide  (pyrrhotine),  300°;  iron  carbide,   180°;  iron  phosphide,  445°; 
franklinite,   61°;  iron  tungsten  carbide  (2Fe3C,3WQC),  80°. 

H.  M.  T). 

Dependence  of  the  Ratio  of  the  Specific  Heats  of  Gases 
on  the  Temperature.  Robert  Furstenau  (Ber.  deut.  physical.  Ges., 
1909,  11,  137 — 138). — In  reference  to  the  author's  measurements  of 
the  specific  heat  ratio  (this  vol.,  ii,  17),  it  is  pointed  out  that  two 
small  corrections  were  omitted,  these  being  necessary  because  the 
entire  apparatus  was  not  at  one  and  the  same  temperature,  and 
because  of  the  influence  of  the  diameter  of  the  tube  on  the  velocity 
of  sound.  In  the  case  of  air  and  carbon  dioxide  at  500°,  the  specific 
heat  ratio  is  probably  about  1'7%  greater  than  the  value  previously 
given.  H.  M.  D. 

Specific  Heats  of  Solutions.  I.  Hermann  Schlesinger 
(Physikal.  Zeitsch.,  1909,  10,  210— 215).— A  method  is  described 
for  measuring  the  true  specific  heats  of  liquids  and  solutions  at 
definite  temperatures.  The  apparatus  consists  of  a  cylindrical  glass 
vessel  of  400 — 600  c.c.  capacity,  at  the  centre  of  which  a  spiral  wire 
of  platinum  is  supported  ;  the  ends  of  this  are  connected  with  thicker 
wires,  which  are  sealed  through  the  walls  of  the  vessel.  On  passing 
a  current  through  the  wire  a  definite  quantity  of  heat  is  generated 
in  the  interior  of  the  liquid  contained  in  the  glass  vessel,  and  the 
rise  of  temperature  is  determined  by  the  expansion  which  takes  place. 
For  the  purpose  of  measuring  the  increase  in  volume,  the  vessel  is 
provided  with  a  capillary  tube,  which  is  sealed  into  the  upper  part 
of  the  apparatus  and  dips  into  a  small  mercury  cup.  The  displace- 
ment of  the  mercury  in  the  graduated  capillary  tube  measures  the 
rise  of  temperature.  The  heat  developed  by  the  current  is  obtained 
by  measuring  the  quantity  of  electricity  by  means  of  a  gas  voltameter, 
and  the  potential  difference  at  the  ends  of  the  platinum  spiral  by 
means  of  a  voltmeter.  In  carrying  out  an  experiment,  the  apparatus, 
which  is  provided  with  two  carefully  ground  taps  for  the  purpose  of 
filling,  is  placed  in  a  bath,  the  temperature  of  which  must  be  kept 
quite  constant  during  the  time  required  by  the  experiment.  This  is 
absolutely  essential,  for  the  method  depends  on  the  assumption  that 
the  rise  of  temperature  is  entirely  confined  to  the  inner  portions  of 
the  liquid,  and  that  the  outer  portions  are  subjected  to  no  heat 
exchange. 

Measurements  of  the  specific  heat  of  5,  65,  and  85%  sulphuric  acid 
at  temperatures  ranging  from  0°  to  70°,  and  of  that  of  pentane  at  0° 
and  —  78°,  are  recorded.  The  specific  heat  of  normal  sulphuric  acid 
solution  falls  from  1-000  at  0°  to  0845  at  35°,  and  then  increases  to 
0-954  at  60°.  H.  M.  D. 

Calculation  of  Specific  Heats  of  Solutions.  Arthur 
Bakowski  {Zeitsch.  physikal.  Chem.,  1909,  65,  727— 73G).— Taking 
into  account  the  ionisation,  as  deduced  from  electrical  conductivity 
measurements,  and  on  the  assumption  that  the  specific  heats  of  the 
different  constituents  of  a  solution  are  independent  of  their  respective 

25—2 
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concentrations,  a  formula,  one  form  of  which  is  c  =  [C(\  —  A')  +  8  + 
nMCw]/(X+  nM),  is  obtained  as  representing  the  specific  heat,  c,  of  salt 
solutions.  In  this  expression,  A  represents  the  equivalent  conductivity, 
8  the  difference  between  the  water  value  of  the  specific  beat  of  the 
solution  and  that  of  the  water  in  the  solution,  n  the  number  of 
molecules  of  water  present  for  each  molecule  of  salt,  N  and  M  the 
molecular  weights  of  salt  and  water  respectively,  and  C  is  a  constant 
for  any  one  solution.  The  formula  admits  of  the  calculation  of  the 
specific  heat  of  a  solution  of  any  concentration  when  the  specific  heat 
at  one  concentration  and  the  constant  C  (which  depends  on  the 
conductivity  of  the  solution)  are  known,  and  it  is  shown  from 
Thomsen's  data  that  it  gives  satisfactory  results.  Certain  deviations 
are  satisfactorily  accounted  for  on  the  assumption  that  in  some  cases 
association  between  solvent  and  solute  occurs.  When  this  is  taken 
into  account,  the  same  formula  holds,  the  only  effect  being  that  the 
original  significance  of  the  constant  C  is  altered.  G.  S. 

Melting-point  or  Freezing-point  Curves  of  Binary 
Systems  when  the  Solid  Phase  is  a  Mixture  of  the  Two 
Components  and  a  Compound  is  Formed.  Johannes  J.  van 
Laar  (Ze'dsch.  physical.  Chem.,  1909,  66,  197 — 237.  Compare  Abstr., 
1908,  ii,  808). — A  mathematical  paper.  A  general  expression  is 
deduced  for  the  thermodynamic  potential  of  the  systems  in  question 
when  a  compound  is  present,  and  then  a  somewhat  complicated  but 
quite  accurate  expression  for  the  dissociation  constant  K  is  obtained. 
It  is  shoWD  that  the  above  expression  yields  the  well-known  formula 
&\o%K j&T  =  qj  RT'1,  where  q  is  -the  total  heat  of  dissociation,  and  a 
definite  expression  is  given  for  q  in  terms  of  the  internal  heat  of 
dissociation  and  other  factors.  Nernst's  method  of  setting  up  a 
purely  empirical  expression  fur  7  is  adversely  criticised,  as  is  his 
theoretical  treatment  of  equilibria  in  several  other  respects. 

The  possible  forms  of  curves  in  the  S J  stems  in  quostion  are  discussed 
in  detail.  G.  S. 

New    Form    of    Platinum    Resistance    Thermometer,   and 

Molecular  -  weight     Determinations     in     Fused    Potassium 

Nitrate.      Joh.  Q-eobg  Leonh.  Stkrm  (Zeiteeh.  phyrihal.  Chem.,  1909, 

65,607  —  091).-    -TI10  construction  of   a    new    form  of    platinum  resist 

thermometer,  and  its  application  to  measure  small  differences  of 

temporal  ore  in  the  neighl rhood  of  300°,  are  desci  ibed  in  detail.    The 

chiel  Bourci    of  error  are  thermo  I'M. I-'. 's,  induction  phenomenal  and 

the  effeot  on  the  melting  point  of  variations  in  the  external  tempera 

tore,  bul    they  have  been  so  far  overoome  that  values  constant   to 

within   0*04       were  obtained    for   the   freezing   point  of    potassium 

nitrate.    The  values  of  the  molecular  lowering  obtained  with  different 

area    follows:   KN<>.7.'>.   kcl.ll.   NaNO,,15j  AgN'o ...  18-5  ; 

10      Ba/NO  >...   20 3   BrO)  .    IS  .    BaOJ,,    13  .    B  so,,   62  j 

\    the  depression  oou  tant,  calculated  from  the  heal  of 

fusion  ol  potai   1 nitrate  ty  van't    Hoff'     formula,  is  abonl    16,  the 

abovi  indicate  thai  pots  -nun  nitrite  is  bimoleoular,  potassium 

ohloride  unimoleoular,   the   nitrates  oi   sodium,  silver,  barium,  and 
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stroDtium  slightly  ionised,  whilst  sodium  chloride  is  split  up  into  two 
parts,  barium  and  strontium  chlorides  into  three  parts,  and  the 
sulphates  of  sodium  and  potassium  into  more  than  three  parts  (ions). 

G.  S. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid. 
Giuseppe  Oddo  and  E.  Scandola  (Zeitsch.  physikal.  Chem.,  1909,  66, 
138—152.  Compare  Abstr.,  1908,  ii,  353).— A  reply  to  Hantzsch 
(Abstr.,  1908,  ii,  14,  462;  this  vol.,  ii,  18).  The  authors  have  pre- 
viously found  that  organic  bases  and  certain  other  substances  in 
sulphuric  acid  give  values  for  the  molecular  weight  about  half  the 
theoretical  value,  whilst  according  to  Hantzsch  the  true  values  are 
about  two-thirds  of  the  theoretical.  Hantzsch  has  expressed  the  view 
that  the  difference  is  due  to  the  employment  by  the  authors  of  in- 
sufficiently-dried preparations,  but  this  is  now  shown  to  be  erroneous. 
Experiments  have  been  made  with  a  large  number  of  carefully  dried 
organic  bases,  including  pyridine,  a-picoline,  aniline,  tribromoaniline, 
and  acridine,  and  in  all  cases  the  molecular  weights  are  about  50%  of 
the  theoretical  value  when  calculated  on  the  acid  sulphates.  Similarly, 
ammonium,  sodium  and  potassium  hydrogen  sulphates  have  about 
half  the  theoretical  molecular  weights  in  this  solvent.  For  water,  up 
to  a  concentration  of  4%,  values  about  7/12  of  the  theoretical 
molecular  weight  are  obtained,  rather  less  than  the  value  found  by 
Hantzsch. 

The  cause  of  the  difference  is  not  clear,  but  it  is  pointed  out  that  if 
the  first  observation  in  each  series  of  Hantzsch's  experiments  is 
neglected,  and  the  authors'  value  for  the  freezing-point  constant  used 
in  the  calculation,  the  values  then  approximate  to  half  the  theoretical 
value.     Traces  of  sulphur  trioxide  raise  the  apparent  molecular  weight. 

G.  S. 

Cryoscopy  of  Colloids.  Jacques  Duclaux  (Compt.  rend.,  1909, 
148,  714 — 716). — The  author  considers  that  the  proportionality 
which  exists  between  the  osmotic  pressure  and  the  lowering  of  the 
freezing  point  of  a  solution  should  also  be  found  in  the  case  of  colloidal 
solutions.  Measurements  of  the  osmotic  pressures  and  freezing  points 
of  solutions  of  ferric  and  thorium  hydroxides  have  been  made,  and  the 
experimental  results  support  this  view.  H.  M.  D. 

Calculation  of  the  Critical  Temperature  of  an  Associated 
Liquid  from  Surface-tension  Results.  J.  Livingston  R.  Morgan 
(J.  Annr.  Chem.  Soc,  1909,  31,  309— 322).— The  molecular  surface 
tension  of  an  associated  liquid  can  be  represented  over  a  wide  range  of 
temperature  by  means  of  the  interpolation  formula  y(M/d)t*  =  A+£t  + 
Ct2,  where  A,  B,  and  C  are  constants.  The  formula  may  also  be 
written  in  the  form  y(i//rZ),s  =  y{Mjd)£  -  k0t  -  idk/dt.t2,  where  k  is  the 
ordinary  "  constant  "  of  the  EotvosRamsay-Shfelds  formula  (which  for 
associated  liquids  varies  with  the  temperature),  kg  is  its  value  at  0°, 
and  the  other  symbols  have  the  usual  significance.  The  constants  are 
calculated  from  the  data  of  Ramsay  and  Shields  for  a  number  of 
associated  liquids  by  the  method  of  least  squares,  and  it  is  shown  that 
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for  a  wide  range  of  temperature  two  sets  of  coefficients  are  necessary 
to  represent  the  experimental  results  at  low  and  at  high  temperatures 
respectively.  When  the  agreement  is  good  at  high  temperatures,  the 
critical  temperature  of  the  liquid  is  found  by  equating  y(M/d)$  to 
zero  and  solving  for  the  corresponding  temperature,  which  is  6°  less 
than  the  critical  temperature.  If,  however,  there  is  good  agreement 
at  low  temperatures,  the  critical  temperature  can  be  calculated  from 
the  first  differential  coefficient  of  the  above  equation,  kt  =  k0  +  t.dk/dt, 
by  solving  it  for  the  critical  temperature.  As  «  for  associated  liquids 
proves  to  be  a  linear  function  of  the  temperature,  and  attains  its 
maximum  value  at  6°  below  the  critical  temperature,  it  would  become 
zero  at  6°  above  the  negative  critical  temperature  if  the  latter  were 
attainable.     Hence,  from  the  last  equation,  the  critical  temperature 

*"  .  +  6. 


"c~dk/dt 

The  critical  temperatures  for  water,  acetic  acid,  methyl  and  ethyl 
alcohols,  calculated  by  the  above  methods,  are  in  excellent  agreement 
with  the  observed  values.  G.  S. 

Laboratory  Separation  of  Liquids  witb  Slightly  Different 
Boiling  Points  by  a  Process  of  Distillation.  D.  D.  Gadaskin 
(J.  Ihiss.  Phys.  Cham.  Soc,  1909,  41,  66— 80).— The  author  finds  that 
beads  of  aluminium  and,  to  a  slightly  less  extent,  of  lead  make  a  far 
more  efficient  fractionating  column  than  those  of  glass,  the  liquid 
experimented  with  being  a  mixture  of  benzene,  b.  p.  80 — 82°,  and 
toluene,  b.  p.  109 — 112°.  In  order  to  avoid  washing  of  the  liquid  by 
the  vapour,  a  cone  of  aluminium  wire,  3  mm.  in  thickness,  is  placed 
with  its  base  resting  on  the  bottom  of  the  dephlegmator  and  its  point 
uppermost ;  this  arrangement  greatly  increases  the  effectiveness  of  the 
separation.  T.  H.  P. 

New  Dephlegmators  :  Fractional  Distillation  of  Substances 
of  High  Boiling  Points.  Michael  M.  Tichwibsky  (/.  Buss.  Phys. 
i  'lie in.  Soc.,  1909,  41,  Sl — 89). — Details  are  given  of  a  number  of  new 
forms  of  dephlegmator.  T.  11.  P. 

Vapour  Pressure  of  Saturated  Solutions.  Albzandbb  W, 
Bpbbambki  i./  Rubs.  Phys.  Cham.  Soc,  1909,41,90  105).-  By  means 
of  the  tensimeter,  using  a-bromonaphthalene  as  manometric  liquid,  the 
author  has  determined  the  differences  in  vapour  pie  me  between 
water  and  saturated  BoluMons  of  Bodium  chloride  and  nitrate, 
nun  chloride,  tartaric  aoid,  and  re  oroinol  at  temperatures 
23°  to  :.  1  . 

The  relation  between  the  vapour  pressure  p  of  the  saturated 
solution  and  the  temperature  '/'is  expressed  l.\  Hertmnd's  formula: 
p  "  K[(T  -  X)  "/'|' ■",  where  K  and  A  are  constants.  Such  a  formula 
is  al  o  applicable  to   saturated    solutions   of   magnesium  chloride  at 

■    relation  between  the  vapour  pressures  of  saturated  solutions 
and  1  nl   ge  concentration,  C7,  is  given  bj  the  formula:  logp  — 

alogC  i  b,  where  a  and  l>  are  ooi  This  for la  is  applicable 

with  mod  ouraoy  to  solutions  of  sodium  chloride  and  nitrate, 


GENERAL   AND   PHYSICAL   CHEMISTRY.  379 

potassium  chloride,  tartaric  acid,  and  magnesium  chloride.  For 
resorcinol  the  deviations  are  greater,  but  this  may  be  due  to  inaccuracy 
in  the  determinations  of  the  vapour  pressure  and  solubility,  the  latter 
only  varying  very  slightly.  This  relation  log/)  =  «log6'  +  b  may  be 
expressed  in  the  form  pi/p0  =  Ci°/Cg0,  that  is,  the  vapour  pressures 
of  the  saturated  aqueous  solutions  of  one  and  the  same  substance  at 
two  temperatures  are  related  to  one  another  as  the  corresponding 
concentrations  raised  to  the  power  a. 

The  two  expressions  p=  E[(T-X.)/Tf°  and  logp  =  alogC  +  5  are 
applicable  to  saturated  solutions  of  potassium  sulphate  at  tempera- 
tures from  the  boiling  to  the  cryohydric  point. 

Combination  of  the.se  two  formulie  gives  C  =  A[(T-\)/T]n,  which 
expresses  Bertrand's  formula  in  its  general  form.  T.  H.  P. 

New  Method  of  Measuring  the  Partial  Vapour  Pressures 
of  Binary  Mixtures.  Martin  A.  RosanuFf,  A.  B.  Lamb,  and  F.  E. 
Breithut  (J.  Amer.  Chem.  Soc,  1909,  31,  448— 456  *).— The  method 
described  is  based  on  the  face  that  if  a  mixed  vapour  of  constant  com- 
position is  passed  through  a  liquid  mixture  of  the  same  substances, 
the  composition  and  temperature  of  the  liquid  will  steadily  change 
until  complete  equilibrium,  as  regards  both  temperature  and  pressure, 
has  been  established.  A  stationary  temperature  indicates  that 
equilibrium  has  been  attained,  and  the  vapour  bubbling  through  the 
liquid  may  then  be  condensed  in  any  quantity  and  analysed.  The 
liquid  can  be  also  withdrawn  and  analysed.  Assuming  that  the  ratio 
of  the  partial  pressures  in  the  vapour  is  equal  to  the  molar  ratio 
of  the  components,  and  knowing  the  total  pressure  from  direct 
observation,  the  partial  pressures  can  be  readily  calculated.  In  cases 
in  which  the  above  assumption  is  inadmissible,  the  exact  relation 
between  molar  ratios  and  partial  pressures  can  be  determined  by 
separate  experiments. 

The  older  methods  are  criticised,  and  the  new  method  is  described  in 
detail.  The  apparatus  consists  essentially  of  an  inner  tube,  in  which 
the  saturated  mixed  vapour  of  constant  composition  is  passed  through 
the  liquid  mixture,  and  an  outer  vessel  surrounding  it,  in  which  the 
vapour  is  produced  by  boiling  a  liquid  mixture,  the  composition  of 
which  is  kept  constant  by  the  introduction  of  the  more  volatile 
component  in  such  quantities  as  to  keep  the  boiling  liquid  at  a 
constant  temperature.  The  results  of  some  experiments  are  quoted 
which  prove  that  the  method  is  trustworthy.  E.  G. 

Electric  Thermoregulator.  Regaud  and  Fouilland  (Ann. 
Chin},  anal.,  1909,  14,  141 — 146). — The  apparatus  consists  essentially 
of  a  mercurial  siphon  barometer,  the  short  limb  of  which  is  sealed  into  a 
larger  tube  containing  dry  hydrogen. 

The  lower  part  of  the  mercurial  column  is  traversed  by  a  portion  of 
the  heating  current,  the  conducting  wires  being  so  placed  that  the 
expansion  of  the  hydrogen  will  cause  the  contact  to  be  broken  if  the 
temperature  of  the  bath  exceeds  that  desired.  This  temperature  can 
be  altered  if  needful  by  inclining  the  barometer  from  the  vertical. 

L.  de  K. 
*  and  Zeitsch.  physikal.  Chem.,  1909,  66,  349—358. 
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Simple  Method  for  Filling  Toluene  Thermoregulators. 
J.  P.  McGowan  (Ghem.  Netoi,  1909,  99,  181).— The  author  has 
devised  the  following  method  for  tilling  toluene  thermoregulators, 
considered  to  be  especially  advantageous  where 
a  salt  solution  is  used  between  the  toluene 
and  mercury.  If  the  side  tube  a  is  closed, 
suction  at  b  and  the  introduction  of  toluene  in 
c  will  cause  the  filling  of  the  regulator  with 
toluene.  The  salt  solution  is  then  poured  into 
c  until  sufficient  has  been  introduced  into  the 
bulb  d.  Finally,  mercury  is  introduced  into  c, 
and  is  likewise  sucked  into  the  bend  e  ;  the 
capillary  tube  is  fused  in  a  blowpipe  flame,  aud 
the  tube  c  is  filled  with  mercury  in  the  usual 
manner.  J.  V.  E. 


W 
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The  Metalloids  Arsenic  and  Antimony. 
Thermochemical  Point  of  View.  John 
C.  Thomlinson  (Ghem.  .Yews,  1909,  99,  133. 
Compare  Abstr.,  1908,  ii,  1016).— It  is 
found  that  the  heats  of  formation  of  NH3, 
PH3,  AsHj,  and  SbH3  continually  decrease  as 
the  atomic  weight  of  the  elements  N,  P,  As, 
and  Sb  increase,  and,  consequently,  are  not 
in  accord  with  tho  expected  values.  This  apparent  discrepancy  is 
considered  to  be  due  to  the  fact  that  these  compounds  are  gases, 
whilst  the  elements  above  referred  to  are  solid  at  the  temperature  for 
which  the  data  are  reckoned.  Hence  allowance  must  be  made  for  the 
latent  heats  of  fusion  and  volatilisation  of  these  elements,  and,  in 
general,  for  the  difference  of  heat  content  between  the  solid  and  gaseous 
state  at  that  temperature.  When  this  is  done,  the  amounts  of  heat 
absorbed  by  phosphorus,  arsenic,  and  antimony  in  assuming  the  gaseous 
state  in  their  hydrides  are  found  to  be  roughly  proportional  to  their 
atomic  weights.  Calculations  are  made  showing  an  approximate 
agreement  between  tb(<  calculated  and  experimentally  observed  heats 
of  formation  of  phosphorous  acid,  arsenic  trioxide,  and  arsenic  pent- 
oxide.  J.  V.  K. 


Heat  of  Oxidation  of  Tin.  Heat  of  Combination  of  Acidic 
Oxides  with  Sodium  Oxides.  William  <!.  ,\1i\ti;h  (Amor.  ./.  Set., 
1909,  |iv],  27,  229—234.  Compare  Abstr.,  1908,  ii.  929).— The  heat 
of  oxidation  of  tin  has  been  determined  by  burning  the  metal  in  oxygen 
in   a  caloiiiiietric  bomb,  and  also  by  oxidising   it   by   means  of  sodmin 

peroxide  ;  the  met  hods  of  | edure  were  analogous  to  those  desoribed 

in  ;i  ] .ii  \ ions  paper  (loo.  ri/.).     I n  the  experiments,  t in  foil,  tin-turnings, 

and  a    pecimen  of  tin  prepared  by  decomposing  an  alloy  of  bin  and 

"i  bj  mean   of  alcohol  and  water  were  used.    The  mean  results 

are  represented  by  the  equation   Sn  I  <>.,     Sn<>.,  (cryst.)    I   137, 'J0(l  e:il. 

and   Sn+2Na,0«     NagSnOj+NajOn  183,800  oal.      When   tin    pre- 

I  I the  alloy  WU  burned  in  oxygon,  a  hoal  development  higher 

than  the  average  was  obtained,  alt  hough  oombustion  was  not  quite 
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complete  ;  it  is  considered  probable  that  the  mono-  and  di-oxides 
combine  with  formation  of  a  little  sesquioxide,  Sn203,  heat  being 
developed  in  the  latter  change. 

The  heat  of  combustion  of  stannous  oxide  was  determined  with 
material  prepared  by  two  methods  :  SnO(cryst.)  +  iO„  =  Sn0.2  (cryst.)  + 
71,000  cal.  Finally,  the  heat  of  combination  of  amorphous  stannic 
oxide,  prepared  by  heating  metastannic  acid  and  sodium  oxide,  has  been 
determined:  Na20  +  Sn02  (amorphous)  =Na2Sn03  + 37,100  cal.  The 
thermal  relationship  between  crystalline  and  amorphous  stannic  oxide 
is  represented  by  the  equation  SnO.,  (amorphous)  =  SnO„  (cryst.)  + 
1700  cal.  G.  S. 

General  Formula  for  Saturated  Vapours.  O.  Pilling  {Physikal. 
Zeitsch.,  1909,  10,  162 — 168). — On  the  assumption  that  there  is  a 
gradual  change  in  density  in  passing  through  the  surface  which 
separates  a  liquid  from  its  saturated  vapour,  and  that  the  behaviour 
of  the  substance  in  the  transition  layer  is  regulated  by  van  der  Waals' 
equation,  the  author  deduces  the  relationship  logP/p  =  '2r/3AET,  in 
which  P  is  the  molecular  pressure  ( =  o/«2),  p  the  vapour  pressure  of  the 
liquid  at  temperature  T,  r  the  latent  heat  of  vaporisation,  and  A  and 
A'  are  constants.  Pis  shown  to  be  equal  to  S(l/v+  l/F)j'2A,  S  being 
the  internal  heat  of  vaporisation,  v  and  V  the  specific  volumes  of  the 
saturated  vapour  and  of  the  liquid  respectively.  It  is  further  shown  that 
the  vapour  pressure  p  (in  atmospheres)  at  the  temperature  T  is  given 
by  the  equation  Ts/T=  (1  -  m  log  p)%,  T,  being  the  boiling  temperature 
at  atmospheric  pressure,  and  m  =  3 Tsj\og  e  rsM,  in  which  rs  is  the  latent 
heat  of  vaporisation  at  the  temperature  Ts,  and  M  is  the  molecular 
weight  of  the  substance.  A  further  relationship  is  given  by  the 
equation  r/rs  =  (Ts/T)^.  The  experimental  data  for  water,  mercury, 
ethyl  ether,  ethyl  alcohol,  acetone,  chloroform,  carbon  tetrachloride, 
and  carbon  disulphide  are  shown  to  be  in  agreement  with  these  two 
equations.  H.  M.  D. 

Modifications  in  Victor  Meyer's  Vapour  Density  Apparatus. 
Eugenio  Morales  Chofke  {Anal.  Fis.  Quim.,  1909,  7,  10 — 12). — 
Slight  alterations  are  suggested  in  the  ordinary  apparatus  to  facilitate 
the  automatic  introduction  of  the  substance  to  be  vaporised,  and  the 
direct  measurement  at  a  constant  temperature  of  the  displaced  air. 

W.  A.  D. 

Molecular  Volumes,  Densities,  and  Atomic  Weights. 
Anatole  Leduc  (Compt.  rend.,  1909,  148,  548 — 550). — The  values 
of  the  relative  molecular  volume  c£,  as  given  by  the  equation  Mpv  =  RT<f>, 
are  recorded  for  twenty  different  gases.  The  densities  calculated  from 
the  molecular  weights  by  the  equation  D0  =  31-225  Jf/<f>  are  compared 
with  the  experimental  values  of  the  density.  Molecular-weight  values, 
calculated  from  this  equation  by  inserting  the  experimental  density 
values,  are  also  recorded.  The  atomic-weight  values  of  nitrogen  deduced 
from  the  densities  of  nitrogen,  nitric  oxide,  nitrous  oxide,  and  ammonia 
are  respectively  14-006,  14-004,  14-0045,  and  140042.  The  values 
for  carbon  deduced  from  the  densities  of  carbon  monoxide,  carbon 
dioxide,    methane,    and    acetylene    are   respectively    12-004,   12,003, 
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12-0056,  and  12-005.  The' value  for  chlorine,.  35 '463,  is  identical  with 
that  obtained  by  Dixon  and  Edgar,  and  that  for  sulphur,  32'072, 
agrees  with  that  obtained  from  chemical  data.  The  author  draws  the 
conclusion  that  the  method  of  molecular  volumes  yields  very  accurate 
values  for  the  atomic  weights,  and  that  the  method  is  trustworthy  both 
in  the  case  of  gases  liquefied  with  difficulty  and  those  which  are  readily 
condensed.  H.  M.  D. 

Calculation  of  Molecular  ^  Weights  by  means  of  Vapour 
Densities :  Toluene.  Anatolb  Leduc  (Compt.  rend.,  1909,  148, 
832 — 834). — The  inaccurate  value  obtained  by  Ramsay  and  Steele 
(Abstr.,  1903,  ii,  635)  for  the  molecular  weight  of  toluene  is  a  result 
of  the  method  followed  by  these  authors  to  arrive  at  the  limiting 
value  of  pv/T,  when  p  =  0. 

From  Ramsay  and  Steele's  numbers,  the  author  finds  that  the  mean 
coefficient  of  deviation  of  toluene  vapour  from  Boyle's  law  between 
60  and  27  cm.  pressure  agrees  closely  with  the  calculated  value,  so 
that  this  vapour  exhibits  normal  behaviour.  Calculation  of  the 
molecular  weight,  according  to  the  equation  given  previously  by  the 
author  (preceding  abstract),  leads  to  numbers  varying  from  92  074  to 
92-094,  the  mean  being  92-083,  which  is  in  very  close  agreement  with 
the  real  molecular  weight,  92-088.  This  result  is  so  satisfactory 
that  the  vapour  density  of  toluene  may  be  employed  to  calculate  the 
atomic  weight  of  carbon,  for  which  the  value  12003  is  obtained. 

T.  H.  P. 

Viscosity  and  Fluidity.  Eugene  0.  Bingham  and  Miss  J.  Peachy 
Hakkison  (Zeilsch.  physikal.  C/iem.,  1909,  66,  1 — 32.  Coniparo  Abstr., 
1906,  ii,  218  ;  1908,  ii,  1017).— The  fluidities  of  a  large  number  of 
liquids,  obtained  from  the  viscosity  data  of  Thorpe  and  Rodger  (Abstr., 
1897,  ii,  374),  are  plotted  against  the  corresponding  temperatures. 
For  a  number  of  non-associated  liquids  (hydrocarbons,  ethers,  halogen 
derivatives)  the  curves  are  nearly  straight  lines,  showing  that  the 
fluidity  is  approximately  a  linear  function  of  the  temperature,  and  the 
.mil'  rule  holds  approximately  for  certain  associated  liquids  (organic 
acids)  and  also  for  alcohols  at  high,  but  not  at  low,  temperatures. 
The  fluidity  of  mercury  is  also  approximate  Ij  a  Linear  function  of  the 
ire.  The  fluidities  of  non-associated  compounds  at  their 
boiling  points  lie  on  a  straight  line,  an  indication  that  for  these 
compounds  the  fluidities  are  additive  properties. 

In  dealing  with  different  liquids,  it  is  found  most  satisfactory  to 
compare  the  slopes  of  the  curves,  or  the  temperatures  corresponding 
with  a  definite  fluidity,  On  this  basis,  constants  for  different  atoms 
(carbon,  hydrogen,  oxygen,  the  halogens,  etc.)  and  also  for  the  double 
linking  ami  the  benzene  ring  are  i  iloulated  ]  the  constants  calculated 
from  different  olasses  of  coin  pounds  are  in  good  agreement.  It  is  shown 
for  Hon  associated  liquid    the  ab  lolute  temperatures  at  which  the 

re   |  eel  i  v.i    lii|iiiils    have  the  lluidily  in  question  can  be  calculated   from 
I  be  constants  ml  h  an  accuracy  of    I'   ,. 

The  temperatures  at  tvhtob  ■    ooiated  liquid    have  a  given  fluidity 

•  i"  much  higher  tiuin  those  calculated  from  bhe  constants  applicable 
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to  associated  liquids.  On  the  assumption  that  viscosities  are  additive, 
the  degrees  of  association  for  a  number  of  associated  liquids  are 
obtained  by  dividing  the  observed  by  the  calculated  temperatures ; 
the  results  are  in  general  agreement  with  those  obtained  by  other 
methods. 

For  convenience  of  reference,  the  fluidities  at  intervals  of  10°  for  a 
large  number  of  liquids  are  given  in  tabular  form.  G.  S. 

Theory  of  Anisotropic  Liquids.  II.  Ejiil  Bose  (PhysUcal. 
Zeitsch.,  1909,  10,  230—244.  Compare  this  vol.,  ii,  215).— A  detailed 
account  is  given  of  the  author's  theory  that  anisotropic  liquids  consist 
of  molecules  which  have  the  form  of  ellipsoids  of  rotation  and  tend  to 
move  by  preference  in  the  direction  of  the  long  axes  of  the  molecules. 
A  division  of  anisotropic  liquids  into  two  classes  is  suggested, 
according  to  whether  the  transition  from  the  isotropic  to  the  aniso- 
tropic form  is  accompanied  by  a  decrease  or  an  increase  in  the  viscosity. 
In  general,  liquids  belonging  to  the  second  class  have  a  greater 
molecular  weight  than  those  which  belong  to  the  first.  For  liquids 
belonging  to  the  first  group  it  is  shown  that  the  ratio  of  the  maximum 
viscosity  of  the  isotropic  form  to  the  minimum  viscosity  of  the  aniso- 
tropic form  can  be  accounted  for  in  nearly  all  investigated  cases  by  the 
assumption  of  molecules  having  the  form  of  ellipsoids  of  rotation. 
To  account  for  the  existence  of  two  anisotropic  forms,  the  conception 
of  the  ellipsoid  of  rotation  is  replaced  by  that  of  a  triaxial  ellipsoid. 
The  transition  temperatures  which  limit  the  stable  existence  of  the 
anisotropic  forms  and  of  the  isotropic  variety  are  determined  by  the 
relationships  which  exist  between  the  energy  corresponding  with  the 
irregular  molecular  motions  and  that  of  the  special  orientated  motions 
in  the  direction  of  the  axes  of  the  ellipsoids.  The  heats  of  fusion,  of 
transition,  and  of  clearing  are  discussed,  and  it  is  shown  that  the 
optical  properties  of  an  isotropic  liquid  are  considerably  influenced  by 
a  magnetic  field.  H.  M.  D. 

Experimental  Investigation  of  Gibbs's  Theory  of  Surface 
Concentration  regarded  as  the  Basis  of  Adsorption.  II. 
Wm.  C.  McO.  Lewis  (Phil.  Mag.,  1909,  [vi],  17,  466—  494.  Compare 
Abstr.,  1908,  ii,  357). — Further  measurements  have  been  made  of  the 
surface  condensation  at  the  boundary  between  aqueous  solutions  and  a 
hydrocarbon  oil.  The  interfacial  tension  was  measured  for  aqueous 
solutions  of  about  twenty  electrolytes,  and  in  all  cases  the  effect  of  the 
electrolyte  was  to  lower  the  tension.  It  was  found  previously  that 
the  adsorption  effect  in  the  case  of  aqueous  solutions  of  sodium  glyco- 
cholate,  Congo-red,  and  methyl-orange  is  very  much  greater  than  that 
indicated  by  Gibbs's  theory.  A  similar  discrepancy  is  now  found  in 
the  case  of  sodium  oleate  and  sodium  hydroxide.  On  the  other  hand, 
the  results  obtained  for  aqueous  solutions  of  caffeine  are  in  agreement 
with  Gibbs's  equation,  and  in  the  case  of  potassium  chloride,  silver 
nitrate,  barium  chloride,  and  cupric  chloride  the  adsorbed  quantities 
are  of  the  same  order  as  those  indicated  by  theory,  although  the 
experimental  values  are  in  every  case  greater  than  the  calculated 
values. 


384  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Evidence  has  been  obtained  that  the  adsorption  of  electrolytes  is  to 
some  extent  selective,  the  cation  being  more  readily  adsorbed  than  the 
anion  ;  this  is  probably  due  to  an  electrical  effect,  for  the  hydrocarbon 
oil  is  negatively  charged  with  reference  to  the  aqueous  solution,  the 
difference  of  potential  between  the  oil  and  water  being  approximately 
015  volt.  This  electrical  effect  may  account  for  the  discrepancies 
between  experiment  and  theory  in  the  case  of  the  inorganic  salts 
examined,  but  it  is  not  sufficient  to  account  for  the  much  larger 
difference  found  in  the  case  of  sodium  glycocholate  and  the  other 
substances  in  the  same  group.  It  is  suggested  that  the  greater  dis- 
crepancies may  be  due  to  the  change  in  density  of  water  on  passing 
from  the  bulk  to  the  surface  film,  or  that  an  irreversible  phenomenon 
of  the  nature  of  gelatinisation  upon  the  oil  surface  plays  a  part  in 
the  process  of  surface  condensation.  H.  M.  D. 

Adsorption  of  Sugar.  Peter  Kona  and  Leonoe  Michaelis 
(Biochem.  Zeitsch.,  1909,  16,  489— 498).— The  composition  of  a 
dextrose  solution  shaken  with  animal  charcoal  is  the  same  after  three 
minutes'  treatment  as  after  twenty-four  hours,  indicating  that  the 
retention  of  sugar  is  due  to  true  absorption  and  not  to  decomposition. 
Increasing  quantities  of  acetone  or  acetic  acid  reduce  the  adsorption, 
and  in  presence  of  10%  of  either  it  is  possible  to  clarify  sugar 
solutions  with  charcoal  without  loss.  The  presence  of  protein  does  not 
influence  the  adsorption  of  dextrose.  The  above  statements  apply 
equally  to  sucrose. 

Normally,  a  substance  is  only  adsorbed  in  aqueous  solution  when  it 
reduces  the  surface  tension  of  the  water.  Traube  has  shown  the 
surface  tension  of  sucrose  solutions  to  be  greater  than  that  of  water, 
and  similar  measurements  are  now  given  for  dextrose.  It  is  pointed 
out  that  a  substance  may  also  be  absorbed  when  it  increases  the 
compressibility  of  the  solvent,  or  when  under  increased  pressure  it 
becomes  more  soluble.  E.  F.  A. 

Dissociation  of  Carbon  Dioxide  in  the  Carbon  Monoxide- 
Oxygen  Flame.  Fritz  Saber  and  Kobert  Lb  Rossiqnol  (Ztitaeh. 
physikol.  Ohmn.,  1909,66,  181— 196).— Le  Chatelier  (1888),  on  the 
basis  of  experiments  by  Deville,  which  appeared  to  indicate  that  carbon 
dioxide  in  tin1  flame  of  carbon  monoxide  burning  in  oxygen  was  disso- 
ciated to  the  extent  of  40",,  at  :i(l()l)  .  calculated  the  dissociation  of 
rail. on  dioxide  at  different  temperatures  by  a  thermo-dynamical 
method,  and  obtained  values  in  good  agreement  with  the  recent 
villous  of  Nil  [i  i  ami  Warti-nberg.  The  authors  point  out, 
however,  that  the  calculation  is  uiisii  isfaotoi v  in  more  than  one 
Bet,  and  have  In  ell  led  U)  repeat  Drvilh-'s  experiments  by  a 
modified  method,  A  silver  capillary  tube,  Burrounded  by  a  condenser 
nf  the  game  metal,  through  which  cold  water  circulated,  was  placed  in 

the  flat that  the  end  of  the  capillary  was  I     3  mm.  over  the  inner 

ui   the  flame,  and  gases  with  withdrawn  from  the   latter  and 
analysed.     The  results  indicate  thai  the  equilibrium  constant 
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(where  the  bracket*  denote  partial  pressures]  isaboul   L,  corresponding 
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with  a  dissociation  of  about  37%.  The  temperature  of  the  flame 
is  calculated  from  thermal  and  other  data  as  lying  between  2600°  and 
2670°,  but  radiation  and  other  causes  render  the  value  somewhat 
uncertain.  This  estimate  is  confirmed  by  the  observation  that  a  very 
thin  piece  of  iridium  foil  begins  to  melt  when  held  just  over  the  inner 
cone. 

Nitric  oxide  cannot  be  detected  in  the  flame  just  above  the  inner 
cone,  but  can  just  be  detected  at  a  point  15  mm.  higher.  The  pro- 
portion of  nitrogen  in  the  first  position  is  1"7%,  in  the  second  position 
4-3%.  The  proportion  of  oxygen  in  both  the  positions  mentioned 
is  about  13%.  The  original  oxygen  from  the  bomb  contained  45% 
of  nitrogen.  G.  S. 

Molecular  Diffusion  of  Gases  through  Pores  and  [the 
Phenomenon  of]  Effusion.  Martin  Knudsen  (Ann.  Physik,  1909, 
[iv],  28,  999 — 1016.  Compare  this  vol.,  ii,  216). — Measurements 
have  been  made  of  the  rate  of  passage  of  hydrogen,  oxygen,  and 
carbon  dioxide  through  small  holes  in  a  platinum  plate  0-0025  mm. 
thick.'  Two  apertures  measuring  respectively  5-2  and  66  x  10~6 
square  cm.  were  employed,  and  the  dependence  of  the  rate  of  diffusion 
on  the  pressure  of  the  gas  was  examined. 

The  experimental  results  show  that  the  rate  of  passage  of  the  gas 
through  a  small  aperture  is  inversely  proportional  to  the  square  root 
of  the  density  and  directly  proportional  to  the  pressure  difference  on 
the  two  sides,  provided  that  the  diameter  of  the  aperture  is  small 
in  comparison  with  the  mean  free  path  of  the  molecules.  When  the 
ratio  of  these  becomes  smaller  than  1:10,  the  process  no  longer  takes 
place  according  to  the  requirements  of  the  molecular  diffusion  formula. 
For  a  given  pressure  difference  on  the  two  sides  of  the  aperture  the 
deviations  from  this  formula  increase  as  the  ratio  of  this  pressure 
difference  to  the  mean  pressure  diminishes.  When  the  diameter 
of  the  aperture  is  more  than  about  ten  times  as  large  as  the  mean 
free  path  of  the  gas  molecules,  the  rate  of  flow  of  the  gas  through  the 
aperture  agrees  satisfactorily  with  the  law  of  isothermal  effusion. 

H.  M.  D. 

Diffusion  of  Chromium,  Iron,  and  Aluminium  Salts  through 
Gelatin  Jelly.  Henky  R.  Procteb  and  Douglas  J.  Law  (J.  Soc. 
Glum,  hid.,  1909,  28,  297 — 299). — Results  of  experiments  are  given 
in  which  the  rate  of  diffusion  of  metallic  salt  solutions  was  observed  ; 
the  solutions  were  poured  on  the  surface  of  5%  gelatin  jelly  contained 
in  Nessler  cylinders,  and  coloured  pink  by  the  addition  of  slightly 
alkaline  phenolphthalein.  Owing  to  the  hydrolysis  of  the  chromium 
salts  employed,  the  penetration  of  the  acid  was  much  more  rapid  than 
that  of  the  base.  Solutions  of  normal  salts  and  others  rendered  basic 
by  the  addition  of  definite  quantities  of  sodium  carbonate  were 
employed,  and  it  was  noticed  that  in  the  case  of  chromium  chloride 
the  rate  of  diffusion  and  the  apparent  amount  of  hydrolysed  acid  was 
unaffected  by  these  conditions,  whilst  with  chrome  alum,  the  diffusion 
of  the  chromium  was  rendered  much  slower,  but  without  any  corre- 
sponding  influence  on  that   of  the   acid.     The  rate  of  diffusion  was 
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found  to  be  quite  independent  of  the  bore  of  the  tube.  Stri;e  or 
layers  of  green  were  noticed,  recalling  the  effects  observed  in  the 
diffusion  of  potassium  dichromate  in  gelatin  containing  traces  of 
silver  nitrate  (compare  Abstr.,  1907,  ii,  533).  The  phenomena  in  the 
case  of  iron  and  aluminium  salts  were  very  similar  in  character 
to  those  observed  in  the  case  of  chromium  salts.  W.  P.  S. 

Osmotic  Pressure  of  Sucrose  Solutions  at  20°.  Harmon  N. 
Morse  and  William  W.  Holland  (Amer.  Ghent.  J.,  1909,  41, 
257 — 276.  Compare  this  vol.,  ii,  216). — Twenty-seven  measurements 
of  osmotic  pressure  are  recorded  for  the  usual  ten  weight-normal 
solutions.  The  supply  of  sucrose,  with  which  the  measurements  at 
10°,  15°,  and  25°  were  made,  became  exhausted  before  the  series 
at  20°  was  completed,  and  the  authors  have  experienced  great 
difficulty  in  obtaining  fresh  material  of  the  same  degree  of  purity. 
The  new  material  has  given  slightly  higher  values  than  had  been 
expected  according  to  the  previous  measurements.  The  data  for  the 
various  temperatures  are  compared,  and  the  authors  state  that  the 
experimental  evidence,  which  has  now  been  accumulated,  points  to  the 
substantial  equivalence  of  the  temperature-coefficients  of  osmotic  and 
gas  pressures.  H.  M.  D. 

Selective  Permeability  of  the  Coverings  of  the  Seeds  of 
Hordeum  vulgare.  Adrian  J.  Brown  (Proc.  Roy.  Soc,  1909, 
81,  B,  82 — 93). — The  permeability  of  the  coverings  of  (he  seeds  of 
a  variety  of  barley,  llordeum  vulgare,  var.  casrulescens,  for  dissolved 
salts  and  other  substances,  and  the  proportions  of  {rater  taken  up  from 
different  solutions,  have  been  investigated.  The  property  does  not 
depend  on  the  living  protoplasm,  as  seeds  killed  by  immersion  iu  hot 
water  are  equally  efficient.  The  membrane  in  question  is  confined  to 
the  testa  of  the  seed. 

The  seeds  contain  a  blue  pigment  turned  red  by  acids,  hence  the 
entrance  of  the  latter  can  readily  be  detected,  When  seeds  are 
immersed  in  noinial  solutions  of  hydrochloric  or  sulphuric  acid,  water 
readily  enters,  but  acid  does  not.  On  the  other  hand,  acetic,  formic, 
propionic,  and  trichloroacetic  acids  readily  (nter  along  with  the  water, 
as  does  ammonia  in  dilute  solutiou.  The  seed-covering  is  impervious 
for  most  dissolved  salts,  but  mercuric  chloride  and  cyanide  ami 
cadmium  iodide  pass  through,  whilst  mercuric  nitrate  and  sulphate 
and  cadmium  nitrate  and  sulphate  do  not.  diffuse.  In  aqueous 
Bolution,  sucrose,  glucose,  and  glycerol  do  not  pass  through,  but 
in  non  electrolytes  of  low  molecular  weight,  such  as  ethyl  alcohol, 
aldehyde,  ethyl  acetate,  and  acetone,  readily  pass  through,  as  does 
iodine  dissolved  in  an  aqueous  solution  of  potaa  nun  iodide.  In  the 
riments  in  which  the  covering  is  permeable,  it  is  shown  that  this 

is  not  due  to  de  traction  of  the mbrane  ;  when,  for  example, 

arc  immer  ed  in  a  solution  conl  lining  both  acetic  and  sulphuric  acids, 
only  i he  former  acid  and  water  pass  throu 

lii  in  oi    water   absorbed   from  solution  (expressed  as  a 

percentage  call  ulated  mi  i  lie  original  weight  ol  the  drj  eed),  as  well  as 
the  rate  "i  absorption,  depend  largely  on  the  nature  of  the  solute. 
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After  eleven  days,  the  seeds  have  absorbed  from  a  normal  solution  of 
sodium  chloride  36 — 37%  of  water,  as  compared  with  70%  from  water 
alone.  About  the  same  proportion  is  absorbed  from  other  alkali 
chlorides  and  nitrates,  but  potassium  nitrate  gives  a  distinctly 
higher  value.  It  is  remarkable  that  the  proportion  absorbed  from 
normal  solutions  of  sucrose  and  dextrose  is  only  a  little  greater  than 
from  normal  sodium  chloride.  The  amount  of  water  taken  up  from 
solutions  of  substances  which  pass  through  the  membrane  is  usually 
almost  as  great  as  from  water  alone.  As  regards  the  rate  of  absorp- 
tion, the  solution  of  ethyl  alcohol  enters  at  about  the  same  rate  as 
pure  water,  the  solution  of  acetic  acid  more  rapidly,  and  the  solution 
of  ethyl  acetate  still  more  rapidly,  although  the  equilibrium  point  is 
the  same  in  each  case. 

No  satisfactory  explanation  of  the  semipermeable  action  in  question 
has  been  obtained  ;  it  may  be  that  the  molecules  of  the  two  classes  of 
substance  are  combined  in  a  different  way  with  the  solvent.  The  only 
strong  electrolyte  which  can  traverse  the  membrane  is  trichloroacetic 
acid.  G.  S. 

Origin  of  Osmotic  Effects.  II.  Differential  Septa.  Hexhy  E. 
Armstrong  (Proc.  Roy.  Soc,  1909,  81,  B,  94 — 96.  Compare  Abstr., 
1907,  ii,  13,  848,  849,  850;  1908,  ii,  814—817;  and  Brown,  preceding 
abstract). — An  attempt  to  account  for  the  results  described  in  the 
previous  abstract  on  the  basis  of  the  author's  theories  of  solution  and 
osmotic  pressure.  The  measurements  involve  the  study  of  a  struggle 
for  "  hydrone  "  betwTeen  a  mass  of  fine  particles  of  starch  within  the 
grain  and  the  solution  outside  the  grain.  The  concentrating 
efficiencies  of  the  solutes  are  in  general  agreement  with  those 
obtained  in  other  ways.  The  compounds  which  penetrate  the 
membrane  are  presumably  slightly,  if  at  all,  hydrated,  whilst  those 
which  do  not  penetrate  form  stable  hydrates.  It  is  suggested  that 
the  colloidal  surfaces  of  the  intramolecular  passages  in  the  membrane 
are  associated  with  water  molecules  ("  hydrolated  "  and  "  hydronated  ")  ; 
solutes  which  are  hydrolated  would  be  retained  in  virtue  of  the 
attraction  between  them  and  the  hydrolated  membrane,  whilst  non- 
hydrolated  solutes  would  pass  through.  Some  isolated  observations 
made  by  Brown,  such  as  the  action  of  ethyl  acetate  in  promoting  the 
entry  of  water  into  the  grains,  can  also  be  readily  accounted  for  on  the 
author's  theory.  G.  S. 

Molecular  Weight  and  Form  of  Substances.  Work  of 
Molecular  Weight.  Michel  Yegounoff  (Centr.  Bukt.  Par.,  1909, 
ii,23,  1 — 10). — The  form  of  a  substance  produced  when  two  substances 
inter-diffuse  depends  on  the  respective  molecular  weights  ;  similarly, 
the  form  of  a  microbe  colony  growing  in  the  field  of  a  diffusing 
substance  depends  on  the  molecular  weight  of  the  substance.  Equa- 
tions are  deduced  by  means  of  which  the  molecular  weight  may  be 
calculated  in  certain  simple  cases  from  the  form  of  a  substance 
produced  under  the  influence  of  diffusion,  and  conversely,  when  the 
molecular  weight  is  known,  the  form  of  the  resulting  substance  can  to 
some   extent    be   foretold.     The    work   of    the    molecular   weight   is, 
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however,  usually  masked  by  many  other  influences,  such  as  movements 
of  the  medium,  variation  of  temperature,  and  variation  of  concentration. 

G.  S. 

Aqueous  Solutions.  Cam.  Gillet  (Bull.  Soc.  chim.  Belg.,  1909, 
23,  119 — 129). — Various  properties  of  aqueous  solutions  are  considered 
from  the  standpoint  of  the  view  that  liquid  water  consists  of  molecules 
of  dihydrol  and  hydrol  in  dissociation  equilibrium  corresponding  with 

the  equation  (H20)2  . —  H20  +  H20.  Corresponding  with  the  +  and  — 
signs,  the  hydrol  molecule  is  supposed  to  exist  in  two  forms  which  are 
related  to  one  another  in  a  similar  way  to  that  exhibited  by  tautomeric 
forms.  Aqueous  solutions  of  all  substances  are  supposed  to  contain 
chemical  compounds  formed  by  union  of  the  dissolved  substance  with 
the  positive  or  negative  hydrol.  Corresponding  with  the  increase  in 
the  dissociation  of  the  dihydrol  molecules  with  rise  of  temperature,  the 
solubility  of  most  substances  in  water  increases.  The  changes  in 
volume  in  the  formation  of  a  solution,  the  lowering  of  the  vapour- 
pressure,  and  the  osmotic  pressure  are  discussed  in  relation  to  the 
dissociation  equilibrium  and  the  formation  of  compounds  of  hydrol 
with  solute.  H.  M.  D. 

Mutual  Influence  on  Solubility  in  Aqueous  Solutions  of 
Ether,  Chloroform,  Phenol,  etc.  Hermann  FChner  (Ber.,  1909, 
42,  887 — 889). — The  fact  that  a  clear  saturated  aqueous  solution  of 
chloroform  when  mixed  with  a  similar  solution  of  ethyl  ether  pro- 
duced a  turbidity  due  to  the  separation  of  a  mixture  of  ether  and 
chloroform  led  to  the  examination  of  the  behaviour  of  a  number  of 
aqueous  solutions  of  organic  solvents.  The  solubility  of  ether  iu 
water  at  20°  is  6-48%,  and  that  of  phenol,  8-40%,  yet  6%  solutions 
when  mixed  become  milky,  although  4%  solutions  remain  clear  after 
mixing.  These  phenomena  have  also  been  examined  by  Traube's 
siil.igmometer.  W,  R. 

Theory  of  Concentrated  Solutions.      J.  Timmkumans  (Bull.  Soc. 

chim.  Bdg.,  1909,23,  129— 148).— The  author  is  of  the  opinion  that 

the  anomalies    exhibited    by    concentrated    as    compared    with    dilute 

solutions  are  to  be  explained  by  the  application  of  the  ideas  of  van  der 

Weals  and  not  by  the  assumption  that  compounds  arc  formed.     The 

influence  of  pressure  on  the  mutual  solubility  of  a  pair  of  liquids  is 

iilcrcd,  and  it  is  shown  that,  iii  general,  a  pair  <>f  liquids  can  be 

made  to  pass  through  ail  the  stages  oi  mutual  miscibility  by  varying 

officiently  the  external   pressure.       [t   is   thus   possible   to    pa:      con 

tinuously  from  dilute  to  concentrated  solutions  by  variation  of  the 

ire,  and,  on  the  basis  of  tins,  the  author  proposes  to  elaborate  a 

theory  of  concentrated  solutions.  II    M.  D, 

Supposed  Influence  of  Crystallisation  in  Modifying  the 
Properties  of  the  Solution  of  a  Substance  Prepared  by  Mixing 
two     Solutions.        hi  sun;     GbKKBZ      (Conijit.      rend.,       1909,      148, 

0li7 — 541).— The  author  lias  repeated  some  experiments  which  wan 
perfon ago  and  appeared  to  show  thai   the  rotatory 
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power  of  a  solution  prepared  by  mixing  equal  volumes  of  equi- 
molar  solutions  of  sodium  and  potassium  tartrates  is  different  from 
that  of  an  equally  concentrated  solution  prepared  from  the  crystalline 
double  salt.  Equimolar  solutions  of  the  two  tartrates  were  mixed  in 
equal  volumes  and  the  rotation  observed ;  the  solution  was  then 
allowed  to  crystallise  completely,  and  a  fresh  solution  of  the  same 
concentration  was  prepared  from  the  separated  crystals.  The 
rotation  of  this  solution  was  exactly  the  same  as  that  of  the  original 
solution.  Tne  same  result  was  obtained  with  sodium  and  ammonium 
tartrates.  H.  M.  D. 

Existence  and  Properties  of  Dispersive  Systems  in  the 
Region  between  Colloidal  and  Crystalloidal  Solutions. 
The  Svedberg  (Zeitsch.  Chem.  Ind.  Kolloide,  1909,  4,  168 — 175). — By 
the  reduction  of  auric  chloride  solutions  by  means  of  hydrazine  and  an 
ethereal  solution  of  phosphorus,  employing  solutions  of  gradually  de- 
creasing concentration,  the  author  prepared  colloidal  solutions  of  metallic 
gold  containing  particles  of  gradually  diminishing  size.  By  the 
hydrolysis  of  ferric  chloride  solutions  and  by  the  action  of  hydrogen 
sulphide  on  solutions  of  arsenious  acid,  a  similar  series  of  colloidal 
solutions  of  ferric  hydroxide  and  arsenious  sulphide  was  obtained. 
The  absorption  of  light  by  these  solutions  was  examined,  and  it  was 
found  that  the  specific  absorption  (the  absorption  due  to  each  particle 
of  the  suspended  phase)  diminishes  as  the  size  of  the  particles 
decreases,  and  approximates  to  the  absorption  which  is  characteristic 
of  the  crystalloidal  solution.  H.  M.  D. 

Crystal-like  Arrangement  of  Fine  Solid  Particles.  Rudolf 
Krulla  (Zeitsc/i.  physikal.  Chem.,  1909,  66,  126 — 128). — Iron  and  tin 
were  fused  together  in  a  graphite  crucible  under  a  layer  of  sodium 
hydrogen  carbonate,  the  greater  part  of  the  sodium  carbonate  removed 
by  washing,  and  the  fused  mass  placed  in  a  dish  with  water  and 
stirred.  After  some  time  it  was  noticed  that  part  of  the  metallic- 
looking  dust  on  the  surface  of  the  water  had  arranged  itself  in  the 
form  of  a  star,  and  on  stirring,  new  star-like  groups  were  formed.  The 
composition  of  the  stars  could  not  be  determined,  neither  was  it  found 
possible  to  repeat  the  experiment.  A  number  of  the  groups  are 
figured.  G.  S. 

Inorganic  Ferments.  IV.  Iridium  Catalysis  of  Hydrogen 
Peroxide.  G.  A.  Brossa  {Zeitsch.  physihd  Chem.,  1909,  66,  162 — 180. 
Compare  Bredig  and  co-workers,  Abstr.,  1900,  ii,  213  ;  1901,  ii,  441, 
442). — Fairly  stable  solutions  of  colloidal  iridium  have  been  prepared 
by  Bredig's  method,  using  a  current  of  20 — 25  amperes  at  220  volts. 
The  solutions  are  reddish-brown  or  black,  depending  on  the  con- 
ditions of  preparation  ;  a  relatively  small  current  favours  the  produc- 
tion of  black  solutions.  The  solution  decomposes  hydrogen  peroxide 
rapidly  ;  the  reaction  is  unimolecular,  and  the  rate  is  approximately 
proportional  to  the  concentration  of  the  catalyst.  Unlike  its  effect 
on  the  catalytic  action  of  other  colloidal  metals,  alkali  does  not  affect 
the  rate  of  decomposition  of  hydrogen  peroxide  by  iridium.     Acids 

vol.  xcvi.  ii.  26 
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accelerate  the  reaction  in  dilute  solution,  but  some  of  them  retard  it  in 
concentrated  solution.  The  magnitude  of  the  effect  varies  greatly 
with  the  nature  of  the  iridium  preparation,  in  some  cases  it  is  scarcely 
noticeable.  The  rate  of  the  reaction  is  retarded  by  hydrogen 
sulphide,  mercuric  chloride,  potassium  cyanide,  and  certain  other 
compounds,  but  not  by  iodine.  The  temperature-quotient  for  a  change 
in  temperature  of  10°  is  1'6.  G.  S. 

Application  of  Nernst's  Theorem  to  Certain  Heterogeneous 
Equilibria.  John  Johnston  (Zeitsch.  physikal.  Chem.,  1909,  65, 
737 — 743). — The  substance  of  a  paper  previously  published  (compare 
Abstr.,  1908,  ii,  812)  is  repeated  in  reply  to  Schottky's  criticisms 
(Abstr.,  190S,  ii,  1016)  of  the  author's  work  (Abstr.,  1908,  ii,  358). 

G.  S. 

Equilibria  between  the  Liquid  and  Solid  Phases  in  the 
System  NaC'l  +  H.,0.  Cajiille  Matignon  (Compt.  rend.,  1909,  148, 
550 — 553). — The  eutectic  temperature  was  found  to  be  -21-3°,  and 
the  solution  in  equilibrium  with  the  two  solid  phases  contains  307 
parts  of  sodium  chloride  per  100  parts  of  water.  The  freezing  points 
of  solutions  containing  11,  15,  20,  and  25  parts  of  sodium  chloride 
per  100  of  water  are  respectively  -6-6°,  -9-25°,  -12-7°,  and 
-16-66°.  The  solubility  of  the  hydrate  NaCl,2H.,0  at  -12-25° 
corresponds  with  32-9  parts  of  sodium  chloride  per  100  of  water. 

H.  M.  D. 

Dependence  of  the  Reaction  Velocity  on  the  Temperature 
in  Homogeneous  Gaseous  Systems.  Hans  Goldschmidt  (/'/n/sikul. 
ZeiUch.,  1909,  10,  206 — 210). — A  theoretical  paper,  in  which  the 
author  has  deduced  a  relationship  between  the  rate  of  change  in  a 
gaseous  s_\stem  and  the  temperature.  It  is  assumed  that  the  molecules 
which  undergo  change  are  solely  those  which  have  velocities  greater 
than  a  certain  limiting  value,  and  by  applying  Maxwell's  distribution 
law,  an  equation  is  obtained  which  gives  the  connexion  between  the 
values  of  the  Velocity  constants  for  two  different  temperatures. 
The  equation  involves  three  terms  in  which  the  two  temperatures  are 
involved,  but  two  of  these  can  be  neglected  in  comparison  with  the 
third  at  temperatures  not  very  different  from  the  normal.  The 
resulting  equation  is  then  identical   with  the  empirical  equation  set 

up  by  An  bruins  to  express  the  results  af  experimental  measurements. 

II.  M.  D. 

Equilibria    in    the    System     (OH.OO)20    BsO,    1 1  .' >     at    30'. 

M.    Dukblbki    {Z»it$ch.   amorg.   Chem.,    1909,   62,    118 — 122).— The 

lility  of  boric  acid   in   water  is  diminished  by   the   addition  of 

acid,    and    ill    glacial    acetic    acid    the      nluhililyis    \.i\       mill. 

Add  it  n i  acetic  anhydride  now  increases  the  solubility  verj  greatly, 

new  solid  phatii     being  formed.     For  the  estimation  of  aoetio  acid  in 

I    boric  acid,  the    best    results  are  obtained  by  titration  with 
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iodide-iodate  solution,  towards  which  boric  acid  is  indifferent,  and 
thiosulphate.  The  reaction  is  a  very  slow  one,  and  it  is  necessary  to 
keep  the  solutions  forty  to  forty-four  hours  in  stoppered  vessels  at 
15 — 18°  before  titrating  with  thiosulphate  (compare  Groger,  Zeitsch. 
angew.  Chem.,  1899,  12,  356,  and  Kux,  Abstr.,  1893,  ii,  307). 

The  products  obtained  from  solutions  containing  acetic  anhydride 
may  also  be  prepared  by  decomposing  the  compound  B.,O3,3Ac20 
(Pictet  and  Geleznoff,  Abstr.,  1903,  i,  601).  The  regions  of  stability 
have  been  partly  determined  at  30°  for  the  solid  phases  B(OH)3, 
B203,2Ac,0,  and  B,03,3Ac20.  C.  H.  D. 


Saponification  in  Stages  of  the  Esters  of  Dibasic  Acids. 
I.  Julius  Meyer  (Zeitsch.  phi/sikal  Chem.,  1909,  66,  81 — 125. 
Compare  Abstr.,  1907,  i,  462,  819). — The  formula?  representing  the 
saponification  in  stages  of  the  esters  of  dibasic  acids  on  different 
assumptions  as  to  the  relative  values  of  the  two  velocity  constants  are 
deduced.  In  continuation  of  earlier  work  on  the  hydrolysis  of  the 
esters  of  glycol  and  glycerol  in  acid  solution,  the  rate  of  hydrolysis  of 
a  number  of  acid  and  normal  esters  of  tartaric,  succinic,  and  camphoric 
acids  in  dilute  (0"01 — 0-lX)  hydrochloric  acid  have  been  determined  at 
18°  and  25°,  and  also  at  higher  temperatures  for  the  esters  of  the  last- 
mentioned  acid. 

In  the  case  of  all  the  esters  of  tartaric  and  succinic  acid,  the  reaction 
is  apparently  unimolecular.  The  hydrolysis  of  the  esters  of  the 
first  two  acids  really  proceeds  in  the  two  stages  :  (1)  diester  — >- 
monoester  +  alcohol  ;  (2)  monoester  — >-  acid  +  alcohol,  but  as  the 
velocity  constant  for  the  first  reaction  is  almost  exactly  double  that  of 
the  second,  the  whole  reaction  is  pseudo-unimolecular  ;  in  other  words, 
the  formula  for  unimolecular  reactions  applies  when  this  relationship 
holds  between  the  two  velocity  constants,  as  the  mathematical 
deductions  show. 

The  esters  of  camphoric  acid,  being  scarcely  soluble  in  water,  were 
hydrolysed  in  a  mixture  of  water  and  methyl  alcohol  containing 
different  concentrations  of  hydrochloric  acid.  The  two  monoesters  are 
designated  as  V  and  E  respectively.  In  this  case  the  hydrolysis  of  the 
diester  does  not  give  constants  when  calculated  as  a  reaction  of 
the  first. order  ;  the  constant  for  the  hydrolysis  of  the  E  ester  is  about 
fifty  times  greater  than  that  of  the  V  ester  at  45° ;  hence,  when  the 
diester  is  hydrolysed,  one  group  is  split  off  rapidly,  the  other  slowly, 
and  a  mixture  is  obtained  containing  a  large  proportion  of  the  V  ester. 
The  method  may  be  used  for  the  preparation  of  the  Tester. 

For  one  and  the  same  acid,  the  rate  of  hydrolysis  is  not  greatly 
influenced  by  the  substituting  alkyl  group,  but  the  velocity  is  greatly 
influenced  by  the  nature  of  the  acid.  The  temperature-quotient  for 
10  for  all  the  reactions  considered  lies  between  2'6  and  3T.  The 
rate  of  hydrolysis  is  throughout  proportional  to  the  concentration  of 
the  hydrochloric  acid. 

It  is  shown  that  the  different  theories  of  hydrolysis  so  far  suggested 
are  in  many  respects  unsatisfactory,  and  an  attempt  is  made  to  account 
for  the  above  results  on  a  kinetic  basis.  G.  S. 

26—2 
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New  Method  of  Mathematically  Harmonising  the  Weights 
of  the  Elements,  together  with  a  Review  of  Kindred  Work, 
and  Some  Observations  Concerning  the  Inert  Gases  and 
Satellites.  F.  H.  Loring  (Chem.  Sews.  1909,  99,  148—151). — 
Following  a  brief  review  of  previous  attempts  to  arrive  at  some  plan  or 
formula  which  would  classify  the  elements,  the  author  describes  a 
newly-devised  mathematical  treatment  of  this  question. 

This  method  is  based  on  two  simple  operations  ;  the  first  being  to 
arrange  the  elements  in  a  regular  series  that  passes  through  a  zero, 
according  to  the  empirical  equation  ±(iP)  +  K=  W,  P  representing  a 
number  of  an  integral  series,  0,  1,  2,  3.  .  .  etc.,  and  K  a  constant 
of  somewhat  arbitrary  selection.  This  equation  gives  the  value  II 
approximating  to  the  true  atomic  weight  by  a  plus  or  minus  difference 
ranging  from  0  to  0'9.  The  second  operation  consists  in  projecting 
the  differences  between  the  calculated  and  actual  atomic  weights, 
horizontally  along  a  line,  on  which,  by  the  above  equation,  the  element 
is  placed.  By  drawing  curves  through  these  points,  the  interesting 
fact  is  brought  to  light,  that  elliptical  curves  round  two  common  foci 
are  obtained  which  intersect  practically  all  the  elements  and  occur  in 
groups  of  nine. 

Nitrogen  and  glucinum  are  the  only  elements  which  do  not  fit  into 
this  system,  the  former  giving  a  difference  of  IT  between  the  observed 
and  l lie  calculated  atomic  weights,  and  the  latter  falling  away  from  any 
probable  curve.  It  is  suggested  that  these  two  elements,  as  well 
as  iodine,  each  carry  a  satellite,  which,  by  trial,  is  found  to  be  about 
0  2684.  Subtracting  this  from  the  atomic  weight  of  nitrogen  and 
glucinum,  these  elements  then  fall  on  curves  in  a  regular  manner. 

A  more  fitting  position  for  iodine  on  one  of  the  curves  is  found  by 
assuming  the  true  value  for  this  element  plus  its  satellite  to  be 
126  9ti.il  instead  of  12G'92  ;  subtracting  0268-1  gives  a  value  placing 
iodine  on  a  curve  symmetrical  with  bromine. 

It  is  thought  prob.iblo  that  the  calculations  made  may  be  at  best 
only  approximate,  and  that  some  of  the  curves  may  require  shifting  ; 
the  agreement,  however,  between  tho  observed  and  thecumvted  values 
are  sufficiently  close  to  make  tho  probability  of  coincidence  impossible. 

.1.  V.  K. 

Streams  of  Gases  through  Vessels.  Nicolae  Tecld  (J.  /"-. 
Chem.,  1909,  [ii],  79,  171 — 173). — An  experiment  designed  to  show 
that  a  gas  only  tills  a  vessel  not  of  uniform  diameter  if  the  current  is 
rmed  by  bubbling  air  through  a  bromine  solution,  and 
then  passing  the  bromine-laden  air  through  a  tube  into  a  balloon  pro 
vided  with  a  similar  tube  diametrically  opposite.  It  the  current  is 
.slow,  the  gradually  filled  with  bromine  ;  if  fast,  the  bromine 

H  to  pass  through  the  balloon  as  a  band,  the  >li  unetor  of  which  is 
equal  to  th<  diameter  of  the  tube.  W.  11. 

A  Porcelain  Vacuum  Reservoir  for  Liquid  Air.  Brnk 
Bkckhahm  {Ztittch.  tnitj'ir.  Cham.,  1909,22,  678). — The  well-known 
gla  vacuum  n  ervoir  (Dewar's  Bask)  is  replaced  by  one  made  of 
porcelaii  i  r  of  breakage  during  transport. 

L.  Hi'  K. 
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An  Apparatus  for  Continuously  Extracting  Solids.    Norman 
L.  Gebhard  and  F.  Bryan  Thompson  (Chem.  yews,  1909,  99,  124). — 
The  extracting  liquid  is  placed   in  the  flask,  a,  and  heated  to  boiling, 
when  the  vapour  passes  up  the  tube  b  and   enters  c, 
which    contains   the   solid  to   be   extracted.      After 
passing    through   the  solid,   which  is  supported  on 
a  perforated  porcelain   disk,  the  vapour  enters  the 
double-surface   condenser  d,  where  it  is  condensed 
and  returned  to  the  flask  a.     To  guard  against  the 
generation  of  pressure  in  the  apparatus,  the  return 
tube,  e,  carries  a  side-tube,  /,  which  is  open  to  the 
air.      If  the  position  of    C  and  d  are  interchanged, 
the  solid  substance  may  be  extracted  by  percolation 
of  the  cold  liquid  condensed  in  d.  J.  Y.  E. 

Some  Time-  and  Labour  saving  Apparatus 
in  American  Chemical  Laboratories.  Victor 
Samter  (Zeitsch.  Chem.  Apparatenkunde,  190S,  3, 
569  —  573). — These  papers  contain  figures  and  brief 
descriptions  of  mechanical  pulverising,  ore-sampling, 
and  filtering  apparatus  in  use  in  certain  American 
analytical  laboratories.  F.  M.  G.  M. 

Arrangement  for  Filtering  Liquids  Main- 
tained at  Constant  Temperature  in  a  Thermo- 
stat. Eugenjo  Morales  Chofre  (Anal.  Fis.  Quim.,  1909,  7,  50 — 53). 
— The  liquid,  for  example  a  solution  in  equilibrium  with  its  solid, 
is  contained  in  a  cylindrical  lamp-glass,  closed  at  both  ends  with 
corks,  and  immersed  in  the  thermostat.  The  liquid  is  kept  in 
motion  by  a  stirrer  passing  through  the  upper  cork.  Through 
the  lower  cork  a  small  glass  tube  passes,  which  is  provided  with 
a  wad  of  filter-paper  or  glass-wool,  and  connects  by  means  of  india- 
rubber  tubing  with  a  larger  glass  tube  arranged  in  the  thermostat 
parallel  to  the  lamp-glass.  This  second  tube  receives  the  filtered 
liquid,  which  is  drawn  into  it  by  connecting  the  upper  orifice  with  a 
vacuum  ;  the  level  of  the  filtered  liquid  is  regulated  so  as  to  be  below 
that  of  the  water  in  the  thermostat,  so  that  it  is  uniformly  heated. 
The  receiving  tube  can  be  graduated  as  a  pipette  to  hold  a  known 
volume.  W.  A.  D. 


A  Simple  Lecture  Experiment  to  Illustrate  Simultaneously 
Three  Stages  of  Oxidation.  John  E.  Mackenzie  (Chem.  Xews, 
1909,  99,  146). — A  somewhat  striking  demonstration  of  the  change 
lead  peroxide  undergoes  when  heated  is  effected  by  sprinkling  a  thin 
layer  of  this  substance  on  to  a  flat-bottomed,  porcelain  basin,  which  is 
supported  on  a  pipe-clay  triangle,  and  then  heating  the  dish  by  a 
Bunsen  flame.  Where  the  heat  is  most  intense,  litharge  is  produced, 
the  parts  screened  by  the  triangle  change  to  red  lead,  and  in  the 
cooler  regions  of  the  dish  the   unaltered  peroxide  remains. 

J.  V.  E. 
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A  Pipette  Wash-bottle.  P.  B.  Dallimoee  (Pharm.  J.,  1909, 
[v],  527). — The  advantage  of  the  apparatus  described  and  figured  is 
that  it  renders  the  washing  of  a  precipi- 
tate, etc.,  by  a  known  quantity  of  water 
far  more  practicable.  A  small  wash-bottle 
A,  conveniently  made  from  glass  tube,  has 
a  piece  of  ordinary  tubing  fused  through 
the  bottom,  the  top  end  of  which  is  slightly 
opened  out  above  the  fused  joint  so  as 
to  allow  tube  C  to  be  ground  into  it.  The 
latter  tube  is  sealed  off  at  the  bottom, 
and  a  small  hole,  f,  is  blown  about  three- 
eighths  of  an  inch  above  the  ground 
glass  joint.  A  slightly  larger  piece  of 
glass  tubing  is  fastened  in  the  cork  for 
C  to  work  in,  and  a  piece  of  rubber  tube 
is  place  over  the  two  so  as  to  form  a 
spring  to  keep  C  down  in  its  place.  To 
use  the  wash-bottle,  tube  C  is  slightly 
raised,  and  water  is  forced  up  B  into 
the  inner  reservoir  by  blowing  down  D 
until  any  desired  graduation  mark  is 
reached.  C  is  then  released,  the  rubber 
spring  making  the  ground  joint  water-tight,  and  by  blowing  down  E 
the  measured  water  may  be  discharged  down  to  the  zero  hole  /'. 

J.  V.  E. 


Arrangement  for  Preventing  an  Overflow  in  Open  Water- 
fed  Gas-holders.  Hermann  WOstenfeld  (Chem.  Zeit.,  1909,33, 
412). — It,  is  difficult  to  arrange  a  gas- 
holder so  that  a  long  continued,  slow- 
cm!  mi  of  gas  is  obtained  from  it.     The 

following  arrangi ml    lias  been  Found 

to  obviate  the  difficulties  of  regulating 
the  water-supply.  An  inverted  W- 
Bhaped  glass  tube,  r<  and  li,  has  at 
!  be  ci  litre  a  BID  (11  \  i  it  ical  tube.  The 
end  "  of  the  -hiss  tuhe  is  connected 
with    :i     water-supply,    the    ond    b    with 

l1  ilnu .  and  i  he  apparal  us  is  t  hen 
mi  pended   in  the  reservoir  of  thi 
holder,    into    which  a  constant    stream 

of   water    is    also    (lowing;    a    constant, 
I  POng       Ik    nil    of     water    is 

then  passed  through  the  system  a  a  b  b. 
outflow     carries    away    con 
air  bubbles,   and    t  he 

tion     thll       Caused     in     lhi>    small     lulie 

Buffici  movi    from   time  to  dine  an]    i  tee      ol    water  in  the 

I,,  i 'i    K. 
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Behaviour  of  Fluorine  towards  Nitrogen,  Oxygen,  and 
Chlorine  at  the  Temperature  of  the  Electric  Arc  and  the 
Induction  Discharge.  Otto  Ruff  and  Julian  Zedner  (Ber.,  1909, 
42,  1037 — 1046). — Two  special  pieces  of  apparatus  are  described 
which  make  it  possible  to  heat  fluorine  and  mixtures  of  fluorine  with 
other  gases  at  the  temperature  of  the  electric  arc  or  of  the  induction 
discharge.  Fluorine  was  heated  with  nitrogen,  with  oxygen,  and  with 
chlorine,  but  in  no  case  did  any  reaction  take  place.  E.  F.   A. 

Quadrivalency  of  Oxygen.  John  C.  Thomlinson  (Chem.  News, 
1909,  99,  185). — The  conclusions  drawn  by  Redgrove  (this  vol., 
ii,  308)  are  criticised.  The  increment  of  oxygen  atoms  in  a  molecule 
accompanied  by  a  lower  molecular  heat  of  combustion  than  would  be 
expected  by  theory  is  considered  to  be  probably  due  to  experimental 
error,  and  not  a  valid  argument  for  the  quadrivalency  of  oxygen. 

J.  V.  E. 

Phosphorescence  and  Combustion  Flames  of  Sulphur. 
Leon  Bloch  (Compt.  rend.,  1909, 148,  782 — 783). — The  phosphorescence 
exhibited  by  sulphur  at  about  200°  is  accompanied  by  the  formation 
of  considerable  quantities  of  ozone,  but  not  by  any  ionisation 
phenomena.  Attempts  to  isolate  a  lower  oxide  of  sulphur  by  passing 
air  over  gently  heated  sulphur  and  then  through  a  tube  immersed  in 
liquid  air  were  unsuccessful.  The  combustion  flame,  which  replaces 
the  phosphorescence  effect  when  the  temperature  of  sulphur  is  raised 
to  360°,  is  non-conducting,  and  the  oxidation  of  sulphur  dioxide  by 
air  in  contact  with  spongy  platinum  is  also  unaccompanied  by  the 
production  of  ions.  Attention  is  directed  to  the  difference  in  the 
phenomena  of  oxidation  of  sulphur  and  phosphorus.  H.  M.  D. 

Purification  of  Hydrated  Sulphuric  Acid  from  Arsenic  by 
Cooling.  Morance  (Compt.  rend.,  1909,  148,  842— 843).— The 
author  exposed  Glover  tower  acid  of  63-5°  Baume,  prepared  from 
Spanish  pyrites,  to  a  temperature  varying  from  —8°  to  2°  for  twenty- 
four  hours.  It  was  then  found  that,  of  3730  grams  of  acid  taken, 
1895  grams  had  solidified  in  the  form  of  crystals,  whilst  the  rest 
remained  liquid.  The  impurities  present  in  these  two  forms,  calculated 
as  grams  per  100  grams  of  monohydrated  acid,  were  : 

Solid.  Liquid. 

Residue  at  a  red  heat 0'281  0'S29 

Iron  aud  aluminium  0'029  0'119 

Arsenic 0033  0-368 

T.  H.  P. 

Synthesis  and  Formula  of  Caro's  Acid  (Monopersulphuric 
Acid).  Hermann  Ahrle  (J.  pr.  Chem.,  1909,  [ii],  129— 164.  Com- 
pare Lowry  and  West,  Trans.,  1900,  77,  950;  JBaeyer  and  Villiger, 
Abstr.,  1901,  ii,  380;  Armstrong  and  Lowry,  1902,  ii,  558;  Price, 
Trans.,  1906,  89,  53). — The  results  of   previous  investigations  has  led 
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to  the  conclusion  that  Caro's  acid  is  either  H.,S05  or  H2S209,  the  acid 
in  the  former  case  being  monobasic,  and  in  the  latter,  dibasic.  This 
uncertainty  would  be  removed  if  the  acid  or  one  of  its  salts  could  be 
obtained  in  a  state  of  purity.  The  present  investigation  deals  with 
an  attempt  to  prepare  the  free  acid  from  hydrogen  peroxide  and  either 
sulphuric  acid  or  sulphur  tiioxide,  as  Price  (loc.  Git.)  failed  to  obtain 
a  pure  potassium  salt.  The  reaction  H202  +  H„S04  ZZ  H„S05  +  H20 
is  a  reversible  one,  and  if  the  free  acid  is  to  be  obtained,  water  must 
be  carefully  excluded.  This  has  been  done  as  far  as  possible  by 
mixing  sulphur  tiioxide  and  100%  hydrogen  peroxide  ;  above  -  10° 
the  action  becomes  visible,  the  crystals  gradually  disappear  with 
development  of  heat.  In  this  way  a  92'3%  monopersulphuric  acid  was 
obtained,  and  which  also  contained  6%  of  hydrogen  peroxide.  Experi- 
ments in  which  the  materials  were  added  in  molecular  proportions 
gave  an  80—85%  acid. 

Further  experiments  to  show  the  equilibrium  between  hydrogen 
peroxide  and  sulphuric  acid  gave  the  result  that  equilibrium  is  reached 
when  two-thirds  of  the  monopersulphuric  acid  is  formed. 

The  synthesis  and  kinetic  experiments  lead  to  the  conclusion  that  the 

acid  has  the  constitution  n^>S<0)<  0„,  the  hydrogen  of  the  hydroxyl 

attached  to  the  sulphur  being  the  replaceable  hydrogen  atom.  At  the 
ordinary  temperature,  monopersulphuric  acid  is  a  mobile  liquid,  and 
above  0°  slowly  decomposes.  It  decomposes  explosively  with  catalysts, 
such  as  finely-divided  platinum  or  silver,  but  lead  or  zinc  dust  are 
without  vigorous  action.  Cellulose  and  wool  are  instantaneously 
decomposed. 

Full  details  are  given  for  the  preparation  of  100°,j  hydrogen  peroxide. 

W.  R. 

Hydroxylamine.  Fritz  Haber  (J.  pr.  Cfiem.,  1909,  [ii],  79, 
173—176.  Compare  Abstr.,  1897,  ii,  23). — The  observation  of  the 
author  that  hydroxylamine  is  reduced  quantitatively  to  ammonia  by 
alkaline  ferrous  solution  has  been  contradicted  by  Fbler  and  Sohott 
(Abstr.,  1908,  ii,  1029),  who  found  thai  nitrogen  and  nitrous  oxide 
were  also  evolved.     This  discrepancy  is  explained  by  Che  fact  that  the 

aiithiir   Used   dilute    hydroxylainilii'   solution,  whereas   Killer  and  Sehott 

probably  used  concentrated.      Further  experimental  evidence   is  given 

ipporl   of   the  quan1'  production  of   aiunmnia    in   such   dilute 

solutions, and  the  conclusion  is  drawn  that  this  result  is  in  harmonj 
with  the  aminoxide  structure  (UN  II  ,  and  against  the  constitution 
Ml, -til I.  W.  R. 

Anhydrous  Hydronitric  Acid  [Azoiraide].  I.  Electrolysis 
of  a  Solution  of  Potassium  Trinitride  [  Azoimide- ]  in  Hydro- 
nitric  Acid  [Azoimide].  Auiim  b  W.  Browne  and  ii.  I'..  I'.  I.t  nobli 
i./  Amur  Cham,  Soo.,  1909, 81,  436 — 448).  Since  anhydrous  ammonia 
and  hydrazine  are  poor  conductors  of  electricity  and  arc  capable  of 
actii  mil'  (solvents,  it  has  been  considered  of  interest  to  Btud] 

the  behaviour  "f  anhydrou    hydronitric  acid  [azoimide], 
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Anhydrous  hydronitric  acid  has  been  prepared  by  Dennis  and 
Isham's  method  (Abstr.,  1907,  ii,  1C5),  and  experiments  are  described 
which  indicate  that  the  pure  substance  offers  a  very  high  resistance  to 
the  electric  current  and  has  a  specific  conductivity  approximately 
equal  to  that  of  pure  ammonia.  On  dissolving  potassium  trinitride 
in  the  anhydrous  acid,  the  conductivity  is  greatly  increased,  and  when 
such  a  solution  is  electrolysed,  nitrogen  and  hydrogen  are  evolved  in 
a  ratio  which  is  approximately  3:1,  but  somewhat  less  under  certain 
conditions.  Ammonia  is  formed  during  the  electrolysis,  but  hydrazine 
is  not  produced.  In  the  course  of  the  experiments,  certain  phenomena 
were  observed  which  might  have  been  caused  either  by  traces  of  ozone 
or  by  the  formation  of  small  quantities  of  a  polymeride  of  nitrogen, 
N3  or  N6  (compare  Szarvasy,  Trans.,  1900,  77,  607).  E.  G. 

Atomic  Weight  of  Arsenic.  Analysis  of  Silver  Arsenate. 
Gregory  P.  Baxter  and  Fletcher  Barker  Coffin  (J.  Amer.  Chem.  Soc, 
1909,  31,  297 — 309). — The  method  depends  on  the  conversion  of  silver 
arsenate  into  silver  chloride  or  bromide.  Samples  of  the  arsenate 
were  prepared  by  adding  to  a  dilute  Nj  15 -solution  of  silver  nitrate  an 
equivalent  amount  of  an  alkali  arsenate  in  corresponding  dilution  in 
a  room  lighted  only  with  ruby  light.  There  is  some  evidence 
that  in  these  circumstances  trisodium  arsenate  gives  rise  to  a 
slightly  basic  silver  triarsenate,  whilst  disodium  ammonium  arsenate 
and  disodium  hydrogen  arsenate  give  rise  to  the  normal  salt.  The 
precipitates  were  washed  by  decantation,  partly  dried  by  centri- 
fugal action,  and  then  heated  in  an  electric  oven  at  130°  for  some 
time. 

Two  methods  were  employed  in  converting  the  silver  arsenate  into 
chloride.  By  the  first  method,  the  arsenate,  in  a  quartz  tube,  was 
heated  for  seven  to  eight  hours  in  a  strram  of  dry  air  at  250°,  then 
weighed,  and  finally  heated  in  a  current  of  dry  hydrogen  chloride  for 
some  hours  until  the  reaction  was  practically  complete.  Small 
corrections  had  to  be  made  for  the  traces  of  arsenic  still  remaining 
after  prolonged  heating,  and  also  for  the  traces  of  moisture  remaining 
after  heating  the  arsenate  for  some  hours  at  250°.  The  second  method 
consisted  in  heating  the  arsenate  in  a  platinum  boat,  and,  after 
weighing,  dissolving  in  nitric  acid  and  precipitating  as  silver  chloride 
or  bromide.  In  this  case,  a  small  residue  insoluble  in  dilute  nitric  acid 
was  found  to  be  soluble  in  concentrated  acid. 

The  specific  gravity  of  silver  arsenate  was  determined  by  displace- 
ment of  toluene;  Df  6'657. 

The  ratio  3AgCl  :  Ag3As04  has  been  determined  in  15  analyses,  and 
the  ratio  3AgBr  :  Ag3As04  in  11  analyses.  The  moan  of  the  most 
trustworthy  results  gives  As  =  75-02  for  Ag  =  107-93;  As=7496  for 
Ag  =  107-88,  and  As  =  7492  for  Ag=107'85  [0=16].  G.  S. 

The  System  Sulphur-Arsenic.  W.  P.  A.  Jonker  (Zeitsch.  anorg. 
Chem.,  1909,  62,  89 — 107). — Arsenic  remains  unmelted  at  about 
800°.  A  mixture  having  the  composition  of  realgar,  As„S.„  melts  at 
321°  to  a  thin  liquid  ;  the  freezing  point  is  lowered  by  the  addition  of 
either  sulphur  or  arsenic,  the  viscosity  being  greatly  increased  at  the 
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same  time,  the  addition  of  5%  of  sulphur  rendering  the  mass  so  viscous 
that  crystallisation  does  not  take  place  on  cooling.  On  the  arsenic 
side,  the  eutectic  point  is  at  310°.  Natural  orpimeut,  As.,S3,  melts  at 
about  310°;  an  artificial  preparation  of  this  composition  does  not 
crystallise  on  cooling.  A  few  points  on  the  sulphur  side  of  the  curve 
have  been  determined  by  mixing  sulphur  and  realgar,  and  measuring 
the  temperature  at  which  the  mass  becomes  rigid  on  cooling.  This 
does  not  give  the  freezing  point,  but  the  curve  has  a  similar  form  to 
the  freezing-point  curve. 

The  sublimation  point  of  arsenic  in  an  open  vessel  is  616°  (Krafft 
and  Knocke,  this  vol.,  ii,  211,  give  554 — 556°).  A  saturated  solution 
of  arsenic  in  realgar  boils  at  534°,  and  natural  or  artificial  orpiment 
at  707°.  By  analysing  the  vapour  in  contact  with  the  boiling  liquid, 
the  sublimation  curve  has  been  determined,  and  its  form  shows  that 
As„S„  is  very  largely  dissociated  in  the  vapour  (compare  Szarvasy  and 
Messmger.  Abstr.,  1897,  ii,  404).  On  the  other  hand,  As.,S3  distils 
unchanged.     The  curves  do  not  indicate  the  formation  of  A*2S5. 

A  diagram  is  given  in  which  the  above  results  are  collected. 

C.  H.  D. 

Preparation  of  a  Boron  Carbide.  Samuel  A.  Tucker  (D.R.-P. 
206177). — A  boron  carbide  corresponding  with  the  formula  B6C  was 
prepared  by  heating  at  about  2500°  in  the  electric  furnace  a  mixture 
of  carbon  and  boric  anhydride  containing  excess  of  the  latter ;  when 
the  current  was  gradually  diminished,  so  that  the  material  was  cooled 
very  slowly,  the  product  was  obtained  in  a  crystilline  form. 

F.  M.  G.  M. 

Action  of  Gaseous  Hydrogen  Chloride  on  Amorphous 
Silicon.  AnoLPHK  BE8SON  and  L.  Fouknieu  (Gompt.  rend.,  1909, 
148,  555 — 557). — When  dry  hydrogen  chloride  is  passed  over  heated 
amorphous  silicon,  products  are  obtained  which  are  condensed  with 
difficulty.  It  was  found  convenient  to  absorb  these  in  silicon  tetra- 
chloride  cooled  by  means  of  solid  carbon  dioxide.  By  fractional  dis- 
tillation of  the  solution,  the  compounds  Sill;1Cl,  which  boils  at  about 
-  10",  and  sill  CI,,  which  boils  at  about  +  12°,  were  obtained  in  ap- 
preciably pure  condition.  Both  these  chlorides  arc  colourless,  mobile 
liquids,  which  have  a  large  coefficient  of  expansion)  and  are  decom- 
posed by  water  and  alkalis  with  evolution  of  hydrogen.  A  sulphur 
compound  boiling  al  about  -  25°  was  also  obtained  in  small  quantity  ; 
the  formation  of  this  is  attributed  to  the  presence  of  sulphur  as  an 
impurity  in  the  amorphous  silicon. 

With  the  object  of  preparing  the  above  compounds;  silicon  tetra- 
chloride vapour  was  passed  over  calcium  hydride  heated  to  a  tern- 
perature    below    redness.      The   products   obtained)    however,    were 

hydrogen,  hydrogen  ohloride,  mlico-ohlorof i.  calcium  chloride,  ami 

either  calcium  silicide  or  amorphous  silicon,  depending  on  the  tern 
ire,     Ai  a  relatively  low  temperature  and  with  excess  of  calcium 
hydride,  calcium  silioide  is  formed,  whereas  ai  a  higher  temperature 
and  with  exes     of  silicon  tetrachloride  amorphous  silicon  is  obtained. 

II.   M.   I). 
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Preparation  of  Silicon  Chlorides  of  the  Silicomethane  Series. 
Adolphe  BESSONand  L.  Fournier  (Compl.  rend.,  1909,  148.  839 — 842). 
From  the  mixed  silicon  chlorides  obtained  by  the  action  of  an  electric 
discharge  on  a  mixture  of  hydrogen  and  silicomethane,  the  authors 
have  separated  the  following  compounds.  (1)  Silicon  tetrachloride. 
(2)  Hexachlorosiliooethane.  (3)  Octachlorosilicopropane,  b.  p.  215 — 218° 
(Gattermann  and  Weinlig,  Abstr.,  1894,  ii,  414,  gave  b.  p.  210—215), 
which,  after  solidification,  has  m.  p.  -  67°.  (4)  Dodecachlorosil ico- 
pentane,SiJGilv which  is  a  colourless, oily  liquid, b. p. about  150°/15mm., 
fumes  in  the  air,  is  readily  decomposed  by  water,  giving  a  white 
product  resembling  silica,  and  often  gives  off  sparks  and  ignites  when 
gently  rubbed.  (5)  Tetradecachlorosiliookexame,  Si6Cll4,  which  is  a 
white  solid,  m.  p.  170°  (decomp.),  subliming  in  a  vacuum  at  about  200°, 
giving  crystals  which  later  assume  a  waxy  consistency  ;  it  is  readily 
decomposed  by  water,  giving  a  white,  combustible  sub:>tance. 

After  the  above  compounds  have  been  removed  by  prolonged 
heating  at  200 — 210°  in  a  vacuum,  there  remains  a  solid,  redilish- 
yellow,  glassy  mass,  which  is  almost  entirely  soluble  in  light  petroleum 
or  carbon  tetrachloride,  and  is  apparently  a  mixture  of  a  number  of 
chlorides.  T.  H.  P. 

Thermal  Effects  of  the  Musical  'Arc.  Probable  Fusion  of 
Carbon.  M.  la  Rosa  (Compt.rend.,  1909,  148,  475 — 478). — As  there 
is  some  evidence  that  the  singing  arc  is  more  powerful  than  the 
ordinary  arc,  the  author  has  attempted  to  fuse  carbon  by  means  of  the 
former.  Sugar  charcoal  was  exposed  to  the  musical  arc  between  carbon 
electrodes  for  some  hours,  and  in  the  residue  particles  of  graphite, 
showing  under  the  microscope  no  trace  of  the  contours  of  the  original 
charcoal,  were  observed.  This  appears  to  indicate  the  fusion  of  carbon, 
more  particularly  as  the  ordinary  arc  under  corresponding  conditions 
did  not  produce  the  same  effect  (compare  this  vol.,  ii,  311).        G.  S. 

Decomposition  of  Carbon  Tetrachloride  Vapour  in  the  High 
Tension  Electric  Arc.  Carl  Schall  (Zeitsch.  pkysikal.  Chem .  Unterr., 
1908,  21,  385 — 387). — An  apparatus  suitable  for  demonstration 
purposes,  in  which  a  high-tension  electric  arc  is  passed  through  the 
vapour  of  carbon  tetrachloride,  is  described  and  figured.  Clouds  of  soot 
are  immediately  formed,  and  a  considerable  proportion  of  free  chlorine 
is  obtained.  In  one  experiment,  100  grams  of  the  pure  tetrachloride 
were  subjected  for  a  considerable  time  to  the  action  of  the  arc,  and, 
besides  chlorine  and  carbon,  hexachlorobenzene  was  detected  in  the 
residue.  G.  S. 

Formation  of  Graphitic  Acid  and  the  Definition  of  Graphite. 
Geobges  Ciiarpy  (Compt.  rend.,  1909,  148,  920— 923).— For  the 
preparation  of  graphitic  acid,  Brodie's  reagent,  fuming  nitric  acid,  and 
potassium  chlorate  may  be  replaced  by  other  oxidising  mixtmes,  such  as 
concentrated  sulphuric  acid  with  potassium  permanganate  or  chromic 
acid.  The  reaction  proceeds  at  the  ordinary  temperature,  and  is 
accelerated  by  heat,  although  with  loss  of  carbon  as  carbon  dioxide. 
Specimens  of  carbon  hitherto  considered  amorphous  (carbon  from  steel 
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and  the  product  obtained  by  heating  graphitic  acid)  also  yield  graphitic 
acid  on  oxidation.  The  definition  of  graphite,  which  depends  on  the 
action  of  these  oxidising  agents,  is  therefore  unsatisfactory. 

The  density  of  the  above  specimens  of  carbon  was  found  to  be 
2  25  after  compression  ;  they  should  consequently  be  classed  as  true 
graphites  (compare  Le  Chatelier  and  Wologdine,  Abstr.,  1908,  ii,  177). 

w.  o.  w. 

Atomic  Weight  of  Potassium.  Gustave  D.  Hinkichs  {Compt. 
rend.,  1909,  148,  484 — 485). — From  the  recent  experiments  of 
Lenher  (this  vol.,  ii,  230)  on  the  atomic  weight  of  tellurium  by 
the  decomposition  of  potassium  telluribromide,  the  author  shows  that 
on  his  theory  (compare  Abstr.,  1907,  ii,  945)  the  atomic  weight 
of  potassium  is  391  =  39-1 25.  G.  S. 

Alcoholic  Potash.  A.  van  Raai.te  (Chem.  Weekblad,  1909,  6, 
252—253.  Compare  Scholl,  Abstr.,  1908,  ii,  425;  Rabe,  Abstr., 
1908,  ii,  689). — Alcoholic  potash,  prepared  by  Rabe's  method,  may 
keep  in  Batavia,  but  not  in  Holland.  By  suspending  35  grams  of 
potassium  hydroxide  sticks  in  a  muslin  bag  in  a  litre  of  96%  alcohol 
until  solution  is  complete,  filtering,  and  preserving  the  solution  in  a 
brown  stoppered  bottle,  alcoholic  potash,  which  remains  colourless 
for  at  least  six  months,  is  obtained.  At  the  end  of  that  period  its 
titration  value  was  unaltered.  A.  J.  W. 

Impossibility  of  Judging  of  Relative  Stabilities  of 
Corresponding  Compounds  of  Silver  and  Lead  from 
Thermochemical  Data.  Albert  Colso.n  (Compt.  rend.,  1909, 
148,  837 — 839). — The  relations  between  the  heats  of  formation  of 
silver  and  lead  carbonates  and  nitrates,  either  from  their  constituent 
elements  or  from  the  oxides  into  which  they  decompose  on  heating, 
indicate  that  lead  nitrate  and  carbonate  should  be  more  stable  than 
the  corresponding  silver  compounds.  Tin's  is  found  to  bo  the  case 
with  load  carbonate,  which  attains  a  dissociation  pressure  of  760  mm. 
at  285°,  whilst  the  silver  salt  gives  this  pressure  at  220°. 

The  nitrates,  however,  exhibit  different  behaviour.  Load  nitrate 
does  not  decompose  at  200°,  as  is  stated  in  the  text-books.  When 
it  is  perfectly  (hied  by  prolonged  heating  in  a  vacuum  at  a  tempera- 
ture higher  than  200  ,  it-  shows  no  trace  of  decomposition  when  heated 
at  260°  under  a  pressure  of  2  mm.,  and  i t .  is  not  until  a  temperature 
of  283°  is  reached  that  the  salt  is  observed  to  decompose.      Dry  silver 

nitrate,  On    tl thei    band,   imderj/oos    no    decomposition    when    heated 

at  350    Hi  a  vacuum. 

The  beat    of    formation   of    lead   nitrate  is   less   in    the   dissolved   than 

in  the  free  state,  but  it  is  found  that  the  stability  of  the  salt  is 
increa  ed  oon  iderably  by  dissolving  it  in  silver  nil  rate.       T.  II.  P. 

Alloys  of  Calcium    and    Silicon.      8.  Tamabd  (ZeiCioh.  anorg, 

1909,  02,  81 — 88),     The  alloys  were  prepared   from  calcium 

and    ilioon  in  on  atmosphere  of  nitrogen,  some  calcium  nitride  being 

alwayi  formed)     The  vessels  use. I  were  of  carbon  or  of  porcelain,  1 a 
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in  either  ca=e  with  a  layer  of  magnesia  mixed  with  a  little  bar  and 
burnt.  Silicon  is  practically  insoluble  in  molten  calcium  at  900°. 
At  990°  a  reaction  takes  places,  having  a  maximum  value  in  the  alloy 
containing  60%  Si  corresponding  with  the  compound  CaSi2.  The 
formula  of  the  compound  was  not  certainly  established,  and  it  is 
possible  that  another  silicide  is  also  forme  1.  The  alloys  rich  in 
calcium  always  contained  magnesium,  derive!  from  the  lining  by 
reduction. 

The  alloys  are  scarcely  attacked  by  alkalis,  more  readily  by  acids. 
Those  containing  38 — 52%  Si  react  violently  with  dilute  acids, 
yielding  a  spontaneou.-ly  inflammable  gas,  which,  if  collected  over 
water,  loses  its  power  of  sp  mtaneous  ignition  in  a  few  minutes. 
Concentrated  acids  give  a  gas  which  is  not  spontaneously  inflammable. 

C.  H.  D. 

Dissociation  of  Calcium  Carbonate.  D.  Zavrieff  (J.  Russ. 
Phys.  Ckem.  Soe.,  1909,  41,  i,  34—56.  Compare  Abstr.,  1907,  ii, 
766).  —  Further  experiments  on  this  reaction  show  that  within  the 
limits  of  temperature  700 — 950°  no  intermediate  phase  is  formed, 
as  might  have  been  expected  from  Raoult's  experiments  (Abstr.,  1881, 
348  ;  1882,  695),  and  from  the  fact  that  the  reaction  is  completely 
reversible  within  these  limits.  At  low  temperatures  the  reaction 
proceeds  slowly,  the  velocity  depending  greatly  on  the  condition  of  the 
surface  of  the  lime,  so  that  accurate  investigation  is  impossible. 
It  cannot  be  stated  with  certainty  that  intermediate  products  are  not 
formed  at  500—600°,  at  which  temperatures,  also,  solid  solutions  may 
be  formed.  With  a  considerable  excess  of  lime,  when  presumably 
solid  solutions  with  a  small  content  of  carbon  dioxide  are  formed,  the 
dissociation  pressure  is  very  much  less  than  when  calcium  carbonate 
alone  is  used.  T.  H.  P. 

Calcium  Alkali  Sulphates.  Joh.  D'Ass  [with  O.  Schreiner] 
(Zeitsch.  anorg.  Chem.,  1909,  62,  128 — 167.  Compare  Abstr.,  1906, 
ii,  751  ;  1907,  ii,  168,  459  ;  1908,  ii,  104,  182,  590).— The  regions  of 
existence  of  all  the  calcium  alkali  sulphates  have  been  determined 
between  0°  and  100°.  Sodium  occupies  a  separate  position  in  the 
alkali  metal  series;  ammonium  takes  its  pLj.ce  between  potassium  and 
rubidium. 

The  solubility  curve  of  sodium  sulphate  is  little  altered  by 
saturation  with  calcium  sulphate.      In  addition  to  glauberite, 

CaS04,Na2S04, 
a    labile   double   salt   exists,  and   is   always  formed   first  under  the 
conditions    of    formation    of   glauberite.     It    may   remain    long    in   a 
metastable  condition,  but  changes  into  glauberite   if  inoculated  with 
crystals  of  the  latter.     Direct  analysis  gives  the  composition 

CaS04,2Na2S04,2H20 
for  the  labile  salt  (compare  Cameron,  Bell,  and  Robinson,  Abstr.,  1907, 
ii,  648). 

The  results  with  potassium  calcium  sulphates  are  in  agreement  with 
those  of  van't  Hoff  (Abstr.,  1905,  ii,  319).  Experiments  at  140—170° 
failed  to  indicate  the  formation  of  a  potassium  dicalcium  sulphate, 
which  has  been  isolated  from  mixtures  of  the  fused  salts. 
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Ammonium  forms  double  salts  of  all  the  three  types,  syngenite, 
pentacalcium  sulphate,  and  dicalcium  sulphate.  Of  the  five  transition 
points,  two  have  been  determined  by  tensitnetiic  measurements,  and 
two  more  from  the  results  of  solubility  measurements ;  the  fifth 
probably  lies  below  the  eutectic  point.  Two  of  the  three  transition 
points  have  also  been  determined  for  the  calcium  rubidium  sulphates. 

In  view  of  the  fact  observed  by  vau't  Hoff  (Abstr.,  1904,  ii,  34) 
that  gypsum  does  not  form  syngenite  in  a  solution  saturated  with 
sodium  and  potassium  chlorides,  the  author  has  studied  the  influence 
of  various  salts  on  the  solubility  of  syngenite  at  25°.  The  limit 
gypsum-syngenite  is  found  to  be  3-223  mols.  K.2S04  and  0  223  mol. 
CaS04  in  1000  mols.  solution.  Potassium  salts  lower  the  S04-concen- 
tration.  The  "activity"  of  potassium  salts  in  equal  concentrations 
follows  the  diminishing  order  KOH,  C„H ,<).,K,  the  three  halides, 
KN03,  KC103,  KC104,  K4Fe(CN)6.  The  order  of  activity  of  sodium 
salts  and  of  acids  is  exactly  the  opposite  of  that  of  potassium  salts ;  it 
depends  in  these  cases  on  the  atlinity  of  the  anion.  Other  sulphates 
give  irregular  results.     Sucrose  is  practically  without  influence. 

The  results  are  represented  graphically  and  discussed  theoretically. 

C.  H.  D. 

Occluded  Gases  present  in  Certain  Common  Metals. 
B.  Delacbanal  (Compt.  rend.,  1909,  148,  561— 564).— Tlie  metals 
were  heated  to  a  bright  red  heat  in  an  exhausted  porcelain  tube 
and  the  gases  pumped  off  for  analysis.  From  aluminium,  prepared  by 
the  reduction  of  the  double  fluoride  of  sodium  and  aluminium, 
hydrogen  alone  was  obtained  ;  from  magnesium,  hydrogen  and  carbon 
monoxide  ;  from  zinc,  hydrogen,  carbon  mouoxide,  and  carbon  dioxide  ; 
from  tin,  platinum  sponge,  commercial  platinum  and  platinum-indium, 
hydrogen,  methane,  carbon  monoxide,  carbon  dioxide,  and  nitrogen. 

H.  M.  D. 

Action  of  Magnesium  on  Carbon  Monoxide.  Camii.le 
Matignob  (Hull.  Soe.  chim.,  1909  [iv],  5,  269— 270).— Conflicting 
batements  have  been  made  in  the  literature  regarding  this  reaction. 
The  author  finds  that  burning  magnesium  powder  reacts  very 
vigorously  with  carbon  monoxide,  carbon  and  magnesium  oxide  being 
produced.  0.  S. 

Hardness  of  Magnesium  Silver  Alloys.     Wladimib  I.  Smibboff 

and    NlOOLAl   S.    K  I  K\  A  ki  IFF  (./.    Ru88.    PhyS.   Chrni.   Sue.    1909,41,    108. 

Compare  Curnakoff  and  Schemtschuschny,  Abstr.,  1908,  ii,  932). — 
'lie'  minimum  conductivity  (36x10  4)  lor  magnesium-silver  alloys 
:'i  the  composition  MggAg,  with  which  also  corresponds  the 
mum  hardness,  180  kilos,  per  eq.  mm.  In  consequence  ol  the 
formation  by  the  argentide  MgAg  of  Bolid  solutions  «itli  excess  of 
magnesium  (36  50%  atom  Bilver)  and  silvei  (60  60%  atom  silver) 
(compare  Schemtschuschny,  A  list  r.,  1906,  ii,  589),  this  Bubstance 
exhibits  a  relative  minimum  hardness,  namely,  76  kilos,  per  sq.  mm. 
The  formation   ol     olid  solution    oi    magnesium  in  silver  {loo.  oit.)  u 

ace panied  by  an  increase  of  the  hardness  from  26  (puio  silver)  to 

109  kilos,  per  sq.  mm.  (70']  i    ilver),  T.  II.  1'. 
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The  System  Silicon- Magnesium.  Paul  Lebeau  and  P.  Bossuet 
(Rev.  Metallurgie,  1909,  6,  272 — 278). — Alloys  of  magnesium  and 
silicon  have  been  prepared  by  fusing  the  components  together  under  a 
layer  of  potassium  silicon1  uoiide,  or  by  heating  magnesium  with 
potassium  silicofluoride.  Microscopical  examination  shows  that  only 
one  silicide  is  formed  having  the  formula  Mg.,Si,  and  a  slate-blue 
surface  colour;  D  2.  It  decomposes  water  slowly  at  the  ordinary 
temperature,  liberating  hydrogen,  whilst  in  acids  a  mixture  of 
hydrogen  and  hydrogen  silicide  is  formed.  The  two  eutectics  of  the 
series  contain  about  2%  and  50%  of  silicon  respectively.        C.  H.  D. 


The  System  :  Copper  Sulphate,  Copper  Chloride,  Ammo- 
nium Sulphate,  Ammonium  Chloride  and  Water  at  30°. 
Frans  A.  H.  Schreinemakees  (Proc.  K.  Akad.  Welensch.  Amsterdam, 
1909,  11,  615 — 620). — A  method  is  described  for  the  special  repre- 
sentation of  the  various  saturated  solutions  which  are  formed  from  the 
above  four-component  system.  The  substances  which  may  occur  as 
solid  phases  at  30°  in  contact  with  solution  are  :  CuS04,5H20, 

CuCl2,2H20, 
(NH4)2S04,  NH4C1,  and  the  double  salts  CuS04,(NH4)2S04,6H30  and 
CuCl.„2NH4Cl,2rIo0.  From  the  solid  figure  it  follows  that  the  double 
salt  CuS04,(NH4);S04,6H20  can  co-exist  with  (NH4).,S04,  NH4C1, 
CuS04,5H,0,  and"  CuCl2,2NH4Cl,2H20,  but  not  with"  CuCl2,2H20. 
Similarly,  CuS04,5H20  can  co-exist  with  CuCl.,,2H„0,  and  each  of 
the  double  salts,  but  not  with  (NH4)2S04  or  NH4C1.  Both  double 
salts  behave  in  regard  to  each  other  and  to  water  as  single  sub- 
stances ;  for  each  there  is  a  series  of  saturated  solutions,  and  there 
is  a  particular  solution  which  is  saturated  with  respect  to  both. 

H.  M.  D. 


Influence  of  Small  Quantities  of  Elements  in  Copper  on  its 
Reactions  with  Nitric  Acid.  John  H.  Stansbie  (J.  Soc.  Chem. 
hid.,  19U9,  28,  268 — 274). — The  investigation  is  a  continuation  of 
previous  work  (A.bstr.,  1908,  ii,  497),  and  deals  particularly  with  the 
influence  of  small  quantities  of  arsenic,  phosphorus,  and  lead  on  the 
reactions  of  alloys  of  these  elements  with  copper  when  the  alloys  are 
dissolved  in  nitric  acid,  D  1*2,  the  reactions  taking  place  at  a  tempera- 
ture of  65°.  The  results  confirm  the  view  that  the  chief  cause  of  the 
decrease  in  the  volume  of  nitric  oxide  liberated  by  the  dissolution  of 
copper  alloys  in  nitric  acid  is  the  formation  of  a  solid  solution  of  the 
added  element,  or  of  a  compound  of  that  element,  in  the  excess  of 
copper.  The  maximum  effect  of  phosphorus  on  the  chemical  relations 
of  copper  appears  to  be  produced  by  a  phosphorus-content  of  about 
0'025%.  Small  percentages  of  lead  exert  little  or  no  influence  on  the 
reactions  of  copper  with  the  acid,  so  that  lead  acts  similarly  to  bismuth 
in  this  respect,  and  it  is  also  shown  that  a  small  quantity  (0'1%)  of 
copper  in  lead  has  little  or  no  influence  on  the  reactions  of  lead  itself. 
It  may  be  noted  that  the  quantities  of  phosphorus,  arsenic,  antimony, 
and   bismuth    which  produce  the  maximum  effect  are  in  the  order  of 
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their  atomic  weights,  and  it  may  be  that  the  atomic  volume   of  the 
added  element  is  a  factor  in  the  influence  it  exerts  upon  the  copper. 

W.  P.  S. 

A  Thiobasic  Mercuric  Sulphate.  Knud  Estrup  (Zeitsch.  anorg. 
Chew.,  1909,  62,  168—170). — When  a  solution  of  mercuric  sulphate, 
prepared  by  dissolving  10  grams  of  yellow  mercuric  oxide  in  10  c.c.  of 
concentrated  sulphuric  acid  and  40  c.c.  of  water,  is  shaken  with  one- 
fourth  its  volume  of  carbon  disulphide  and  allowed  to  remain  for  several 
weeks,  large  crystals  are  obtained.  After  washing  with  dilute  sulphuric 
acid,  alcohol,  and  ether,  snow-white,  hexagonal  plates  are  obtained, 
having  the  composition  4HgO,2HgS,3S0s,4H.,O.  On  boiling  with 
potassium  iodide,  mercuric  sulphide  is  precipitated  and  two  equivalents 
of  alkali  are  set  free.  Assuming  the  constitution  given  by  Biilmann 
(Abstr.,  1900,  i,  431)  for  mercuric  sulphate,  the  new  compound  is  thus 
formed  : 
3  OH-Hg-S04-Hg-OH  +  CS.,  =  CO.,  +  2H20  + 

HO-Hg-S04-Hg-S-Hg> 
H0-Hg-SO4-Hg-S-Hg^aw«- 
C.  H.  D. 

Extraction  of  Rare  Earths  from  Mariupolite.  Jozef  Mokozewicz 
{Bull.  Acad.  Sci.  Cracow,  1909,  207— 213).— The  dyke  modification  of 
the  rock  mariupolite  (Abstr.,  1902,  ii,  668;  1905,  ii,  177)  contains  rare 
earths  of  the  cerium  group  and  of  the  tantalum  group,  the  former 
being  present  in  beckelite  (which  forms  about  03%  of  the  rock)  and 
the  latter  in  pyrochlore  (0'2%).  The  fact  that  beckelite  is  decomposed 
by  dilute  hydrochloric  acid  enables  the  cerium  earths  to  be  readily 
separated  and  converted  into  the  oxalates,  and  by  digesting  the 
insoluble  portion  with  sulphuric  and  hydrofluoric  acids  the  tantalic 
and  columbic  acids  and  also  the  zircon  can  be  isolated.  Full  details  of 
the  method  of  procedure  are  giveu.     The  yields  were  : 

(Ce,La,Di,Y,Kr),Oa,  021  and  0'07%;  Cb2Os,  016%;  zircon,  170%. 

L.  J.  S. 

The  Odour  of  Clay.  Paul  Kouland  (Zeitsch.  physiul.  l'h?m.,  1909, 
59,  325  —  326). — The  odour  and  taste  of  clay  are  due  to  organic 
admixture,  and  are  least  noticoable  in  clays  most  free  from  such  impurity. 
In  some  nf  the  Saxon  clays  this  in  of  a  fatty  nature,  whilst  in  others 
from  Silesia  it  is  in  the  form  of  hydrocarbons,  the  variable  nature  of 
the  organic  mailer  influencing  the  odour  of  the  day.  That  it  is  not 
chemically  united  to  (lie  clay  is  shown  by  the  fact  that  it  can  be 
transferred  to  another  (colloidal)  substance,  It'  clay  is  shaken  with  a 
solution  of  ferric  Bucrate  (//<', .,11.,..'  >,, ,ccFeH8<  >,;).  the  clay  loses  both 

Odour    Hid  taste,  which  ai  e  acquired    1>Y  the  sucrato  solution. 

W.   I>.  II. 

Structure  of  Tempered  Steel.  W.  A.  Kuebatoff  [in  part,  with 
.M.  M.  M  mi  in  i  |  (./.  Ruts.  Phyt.  Cham.  Soo.,  1909,41,  1  17).— 
Metallographic  study  of  *teel>  treated   in  various  ways  loads  to  the 

folio  'ills. 
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The  best  method  of  preparing  austenite  is  to  temper  steel  containing 
18 — 2-2%  of  carbon,  heated  nearly  to  its  melting  point,  either  in 
mercury  at  130°  or  in  mercury  at  the  ordinary  temperature  with 
subsequent  softening  at  130°.  The  substance  between  the  crystals  of 
austenite  consists  of  troostosorbite  (f'er  de  lance),  and  that  forming  a 
network  from  the  centres  of  crystallisation,  troostite.  The  old  scheme 
representing  the  transformation  of  austenite  — ^-  martensite  — >■ 
troostite  — >  sorbite  — >-  perlite  is  inaccurate.  The  equilibrium 
austenite  —  sorbite  is  displaced  from  right  to  left  at  90 — 150°  and 
above  1000°,  whilst  the  opposite  change  takes  place  at  150 — 750°,  the 
velocity  of  this  transformation  passing  through  its  first  maximum  at 
250°.     It  is  probable  that  austenite  is  a  carbide  of  iron, 

Fe-C?(Fe6C-Fe10C), 
the    molecules    of    which  are    stable    at   1000°,  whilst    troostite  and 
sorbite  are  apparently  solutions  ((3  and  a)  of  carbon  in  iron. 

T.  H.  P. 

Action  of  Coke  on  Ferric  Chloride  and  Auric  Chloride  in 
Solution.  Alfred  Tingle  (J.  Amer.  Chem.  Soc,  1909,  31,  461- — 463). 
— It  has  been  stated  by  Oechsner  de  C'oniuck  (Abstr.,  1900,  ii,  485) 
that  when  solutions  of  auric,  platinic,  or  ferric  chloride  are  filtered 
through  animal  charcoal  or  powdered  coke,  the  metal  is  completely 
retained  by  the  filter.  Experiments  are  cow  described  on  the  action 
of  powdered  coke  on  solutions  of  auric  chloride,  ferric  chloride,  and 
basic  ferric  chloride.  In  some  instances,  the  coke  was  first  purified  by 
washing  with  hydrochloric  acid,  and  in  others  it  was  not  so  treated. 
In  the  case  of  the  ferric  chloride  solutions,  the  iron  was  always  partly 
reduced  to  the  ferrous  state,  whilst  in  the  case  of  the  auric  chloride 
solution  a  large  proportion  of  the  gold  was  retained  by  the  filter. 
These  results  are  considered  to  be  due,  chiefly  or  entirely,  to  the 
sulphur  compounds  present  in  the  coke.  E.  G. 

Ferric  Nitrates  at  25°.  Frank  K.  Cameron  and  William  O. 
Robinson  (/.  Physical  Chem.,  1909,  13,  251— 255).— Ferric  nitrate 
solutions  were  shaken  with  freshly  precipitated  ferric  hydroxide  or 
with  excess  of  nitric  acid  for  four  months  at  25°.  The  liquid  and 
solid  phases  were  then  analysed. 

Application  of  the  graphic  method  to  the  results,  shows  that  there 
are  no  definite  basic  nitrates  of  iron  ;  the  various  compounds  which 
have  been  described  as  such  were  solid  solutions  of  ferric  oxide,  nitric 
acid,  and  water.  When  nitric  acid  is  in  excess,  the  yellow,  crystalline 
hydrate,  Fe203,3N206,18H20,  is  formed.  In  two  cases  a  colourless, 
crystalline  pernitrate,  apparently  Fe203,4N206,18H.,0,  was  obtained, 
but  later  attempts  to  produce  this  salt  failed.  R.  J.  C. 

Action  of  Carbon  Monoxide  on  Chromium,  Nickel,  Man- 
ganese, and  their  Oxides  and  Alloys.  Georges  Charpy  (Compt. 
rend.,  1909,  148,  560 — 561). — The  action  of  carbon  monoxide  on  the 
metals  and  oxides  was  investigated  at  1000°.  Nickel  is  practically 
unaltered,  although  carbonisation  appearsito  take  place  to  a  very  small 
extent ;  the  oxide  is  completely  reduced  to  metal.     Manganese  and 
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ferro-manganese  are  oxidised  with  formation  of  manganous  oxide, 
carbon  being  deposited  ;  at  first  the  gas  is  completely  absorbed, 
carbon  dioxide  being  evolved  at  a  later  stage.  The  oxide,  Mn304,  is 
reduced  to  manganous  oxide.  Chromium  behaves  like  manganese, 
but  the  action  takes  place  much  more  slowly ;  chromic  oxide  is 
unacted  on.  In  the  case  of  steel  containing  a  small  percentage  of 
chromium,  both  metals  are  acted  on  by  the  carbon  monoxide  as  they 
would  be  if  the  metals  were  separate.  A  portion  of  the  carbon 
liberated  in  the  oxidation  of  the  chromium  is  used  up  in.  the  carboni- 
sation of  the  iron.  When  the  amount  of  chromium  present  exceeds 
7    .  this  action  does  not  take  place.  H.  M.  D. 

Speed  of  Oxidation,  by  Air,  of  Uranous  Solutions.  Volu- 
metric Estimation  of  Uranium.  Herbert  N.  McCoy  and 
Herbert  N.  Bunzel  (J.  Amur.  Chem.  Soc,  1909,  31,  367—373).— 
The  rate  of  oxidation  by  air  of  an  acid  solution  of  uranous  sulphate 
has  been  measured  by  drawing  a  current  of  air  through  the  solution, 
and  titrating  portions  of  it  at  intervals  with  permanganate.  The 
velocity  is  proportional  to  the  concentration  of  the  salt,  inversely  pro- 
portional to  the  square  of  the  hydrogen  ion  concentration,  and  is  only 
slightly  diminished  by  the  addition  of  zinc  sulphate. 

The  oxidation-reduction  potential  of  a  solution  containing  uranous 
and  uranyl  salt  and  some  free  sulphuric  acid  has  been  measured. 

In  estimating  uranium  salts  by  reduction  to  uranous  salts  with  zinc 
and  acid,  and  titration  with  permanganate,  oxidation  by  free  oxygen  is 
a  source  of  error,  but  accurate  results  are  obtained  by  the  following 
procedure.  Fifty  c.a.  of  pure  uranyl  sulphate  solution  (  =  about 
0'3  gram  uranium),  55  c.c.  of  water,  and  20  c.c.  of  concentrated 
sulphuric  acid  (D=  1-84)  are  poured  on  100  grams  of  zinc  in  sticks, 
the  solution  is  heated  marly  to  boiling,  after  fifteen  minutes  it  is 
filtered,  the  zinc  washed  with  cold  3^'acid,  the  solution  made  up  to 
300  c.c,  and  titrated  with  A/lO-permanganate.  {',.  S. 

Titanium  Nitride.  Otto  Ruff  (Ber.,  1909,  42,  900).— Although 
the  estimation  of  nitrogen  in  the  easily  decomposable  titanium  halogen 
nitrides  (compare  Abstr.,  L908,  ii,  700)  ran  be  carried  out  either  by 
Dumas'  method  or  by  decomposing  the  nitride  with  boiling  potassium 
hydroxide,  the  latter  method  is  not  applicable  when  pure  titanium 
nitride  is  used,  as  the  action  is  very  slow. 

Pure    bitaniu itride  ia   best   prepared    from    the   dioxide   and 

ammonia  by  heating  in  a  porcelain  tube  at  1400 — 1500°  during 
I to  sis  hours.  w.  R. 

Hydrolytic  Dissociation  of  Bismuth  Chloride.    Bene  Duhrisay 

ompt.  rand.,  1909,  148,  830  832).  The  author  has  Btudied  the 
course  oi  the  hydrolytic  dissociation  of  bismuth  chloride,  in  order  to 
ascertain  whether  this  reaction  ia  rightly  expressed  by  the  equation: 
Bi<  I,  i  II  ii     BiOCl  (  I'llt'l.     The  reaction  Bhould  be  divariant,  and, 

act  i!  i  exothermic,  a  rise  of  temperature  Bhould  correspond  with  a 
dim ii'  n  In  the  degree  of  dissociation, 

[nvi  ni  the  equilibria  at    18°,  80°,  and  80   and  for  various 
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concentrations,  leads  to  curves  which  are  continuous,  and  thus  show 
that  only  one  oxychloride  is  formed  ;  the  curves  also  indicate  a  fall  in 
the  dissociation  as  the  temperature  rises.  T.  H.  P. 

Action  of  Ammoniacal  Hydrogen  Peroxide  on  Bismuth 
Salts.  Alexander  Gutbier  and  R.  Bunz  (Chem.  Zentr.,  1909,  i, 
732 — 733;  from  Sitzungsber.  physikal.  vied.  Soz.  Erlcmgen,  1909,  40, 
90—95.  Compaie  Abstr.,  1906,  ii,  174,  234,  551,  678  ;"l907,  ii,  1S1  ; 
1908,  ii,  701). — The  yellow,  or  orange,  precipitate  obtained  by  adding 
a  large  excess  of  hydrogen  peroxide  to  an  acid  solution  of  bismuth 
nitrate,  and  filtering  in  small  portions  into  concentrated  ammonia, 
is  not  a  peroxide,  as  stated  by  Hasebroek  (Abstr.,  1887,  340),  since 
it  is  completely  soluble  in  concentrated  nitric  acid,  and  contains  only 
traces  of  active  oxygen,  whether  dried  at  120°  or  at  a  low  tempera- 
ture. It  contains  95°G  Bi.,03.  The  yellow  colour  indicates  that  it  is 
not  a  basic  hydroxide,  BiO'OH.  C.  H.  D. 

[Preparations  containing  Colloidal  Gold.]  Les  Etab- 
lissements  Poulenc  Freres  (D.U.-P.  206343). — The  aromatic 
amines,  such  as  aniline  and  a-naphthylamine,  reduce  solutions  of  auric 
chloride,  giving  precipitates  of  pulverulent  black  gold. 

When  this  chloride  is  reduced  with  sodium  sulphanilate,  naphthionate, 
or  p-aminophenylarsinate  (atoxyl)  in  solutions  rendered  slightly  alkaline 
with  sodium  hydrogen  carbonate,  a  stable  solution  of  colloidal  gold 
is  produced.  The  grey  residue  obtained  by  evaporating  the  solution 
to  dryness  in  a  vacuum  dissolves  completely  in  water  to  a  solution 
having  the  ruby-red  colour  characteristic  of  colloidal  gold.  The 
solution  obtained  with  atoxyl  (10"o),  gold  chloride,  and  sodium  hydrogen 
carbonate  is  of  therapeutic  interest.  These  colloidal  solutions  are 
stable  towards  dilute  alkalis,  but  the  carbonates  and  chlorides  of  the 
alkaline-earth  metals,  and  the  salts  of  the  heavy  metals  induce 
precipitation  of  the  gold.  F.  M.  G.  M. 

Atomic  Weight  of  Palladium.  I.  Analysis  of  Pallados- 
ammine  Chloride.  Alexander  Gutbier,  A.  Krell,  and  JI.  Woerkle 
(J.  pr.  Chem.,  1909,  [ii],  79,  235  — 252).— After  a  careful  examination 
of  numerous  palladium  compounds,  the  authors  select  palladosammiue 
chloride,  Pd(NH3).,Cl2,  as  being  the  only  suitable  material  for  the 
determination  of  the  atomic  weight  of  palladium.  It  is  easily  obtained 
by  various  methods,  is  readily  purified,  and  does  not  retain  a  trace  of 
water.  For  its  preparation,  pure  palladium  is  dissolved  in  hydrochloric 
and  nitric  acids,  and  the  solution  is  evaporated  repeatedly  on  the 
water-bath  with  hydrochloric  acid.  The  residue  is  dissolved  in  the 
smallest  possible  quantity  of  hydrochloric  acid,  and  the  solution 
filtered  into  a  platinum  basin  containing  an  excess  of  ammonium 
hydroxide.  By  prolonged  warming  on  the  water-bath,  the  precipitated 
Vauijuolin's  salt  is  redissolved.  The  clear  yellow  solution  is  saturated 
with  hydrogen  chloride,  and  the  yellow,  crystalline  palladosammine 
chloride  washed  thoroughly  with  water.  The  process  of  solution  in 
ammonium  hydroxide,  reprecipitation  by  hydrochloric  acid  and  wash- 
bag,  is  thrice  repeated,  and  the  resulting  chloride  is  dried  for  seventy 
hours  in  a  vacuum  and  finally  at  105 — 110°  to  constant  weight. 

27 2 
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In  the  first  set  of  experiments,  palladosammine  chloride  is  decomposed 
by  ignition  in  a  current  of  hydrogen  (from  platinised  zinc  and  dilute 
sulphuric  acid),  and  the  hydrogen  retained  by  the  spongy  palladium  is 
removed  by  heating  to  a  temperature  exceeding  150°  in  a  current  of 
carbon  dioxide.  The  mean  of  five  experiments  gives  the  value 
106-64±003. 

A  second  set  of  experiments  is  performed  by  A  ni  berg's  electrolytic 
method.  The  cathode  is  a  weighed  platinum  dish,  the  anode  a  polished 
disk  of  platinum-irhlium  (10%Ir).  The  electrolyte  is  palladosammine 
chloride  dissolved  in  dilute  sulphuric  acid  at  60 — 65°.  The  current  is 
005 — 0*04  ampere,  and  the  potential  0-75  volt,  which  must  not 
exceed  1'25  volts.  The  platinum  dish  after  being  washed  with  water 
and  alcohol  is  dried  at  110 — 120°.  The  mean  of  live  experiments  gives 
the  value  106-65  ±0-02  (0=16).  C.  S. 

Iridium  Ammonium  Disulphates.  Marcel  Delepine  (Compt. 
rem!.,  1009,  148,  557—560.  Compare  Abstr.,  1906,  ii,  551).— When 
ammonium  iridochloride  is  boiled  with  moderately  concentrated 
sulphuric  acid,  a  yellow  powder  is  obtained,  which  dissolves  slowly  in 
the  acid,  giving  a  green  solution.  If  the  solution  is  mixed  with  an 
equal  weight  of  water  and  left  in  the  cold  for  some  days,  a  mixture  of 
star-shaped  crystals  and  of  rectangular  needles  separates  out. 

The  dark  green,  star-shaped  crystals  correspond  with  the  formula 
Nil  1-lL[lr-OH(H.,0)(SO4).,].,.  In  aqueous  solution,  this  is  trans- 
formed into  the  compound  (NH4)3H[Ir-OH(H.,(  >)(S(J]).,'|2>  which 
crystallises  in  dark  green  needles,  soluble  in  210  parts  of  water  at 
16°.  This  salt  is  also  obtained  by  adding  a  solution  of  the  more  acid 
salt  to  a  solution  of  ammonium  chloride  or  sulphate 

If  excess  of  ammonia  is  added    to   tho   green   solution,  the  colour 
changes  to   reddish-brown,  and,  on   the  addition  of  alcohol,  an   olive- 
brown  substance,  corresponding  with  the  formula 
(NHJ7H,[lr(OH)2(S04)s]8, 
is  precipitated.     An  aqueous  solution  ot  this  substance,  when  acidified, 
exhibits  a  green  colour,  and  gives  im  precipitate  with  barium  chloride. 

When  heated  at  100°,  the  substanco  loses  one-seventh  of  its  ammonia, 
ami  the  colour  changes  from  olive-brown  to  gr:i  The  formula1 

of  these  complex  salts  can  he  adapted  either  to  the  notation  of  Werner 

or  I  hat  of    i  nd-.J'T.'en   en,  H.  M.  D. 


Miueralogical    Chemistry. 


The  Borderland  between  Colloidal  Chemistry,  Mineralogy, 

and  Geology.     Cornelio  I ,tbb  and   li:n\  Gobnu  (Zaitsoh.  Cham, 

l„.i    Kolloide,   1909,  4,   189     190).     A    serieB  of   briel  notes  on   the 
ad  Bynthe  i    of  colloidal  magnetite,  on  the  phenomenon  of 
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shrinkage  in  minerals,  on  the  analogy  between  mineral  hydrogels  and 
the  organic  colloids,  and  on  natural  colloidal  molybdenum  sulphide 
(jordisite). 

Magnesite  results  from  the  weathering  of  serpentine  or  peridotite  in 
presence  of  opal,  gymnite,  picrolite,  and  derniatine. 

The  mother  substance  of  ilsemannite  is  jordisite.  H.  M.  D. 

Colloidal  Colouring  Matters  in  the  Mineral  Kingdom. 
CobitbIiIO  Doelter  (Zeitgch.  Chem.  Ind.  Kolloide,  1909,  4,  1S8 — 189). 
— The  same  substance  may  impart  different  colours  to  a  mineral 
according  as  it  is  present  in  the  crystalline  or  colloidal  form.  The 
minerals,  which  are  coloured  by  isomorphous  admixture,  are  changed 
very  little  in  comparison  with  the  minerals  which  owe  their  colour  to 
the  presence  of  colloids  when  heated  or  subjected  to  the  action  of 
various  gases,  radium,  or  ultra-violet  rays.  The  colour  of  ruby, 
emerald,  tourmaline,  and  aquamarine  is  due  to  a  crystalline  admixture  ; 
that  of  citrine,  smoky  topaz,  rose  quartz,  fluorspar,  topaz,  and  most 
sapphires  is  probibly  due  to  a  colloidal  colouring  constituent.  In 
certain  minerals,  colouring  substances  of  both  kinds  are  present,  and 
since  the  colloidal  colouring  matter  is  much  less  stable  than  the  other, 
changes  in  the  colour  of  the  mineral  can  be  easily  effected. 

An  experiment  is  described  in  which  the  author  covered  a  plate  of 
smoky  quartz  with  a  layer  of  gold,  and  then  placed  it  between  220 
volt -terminals  at  a  temperature  of  900 — 1000°.  The  quartz  plate  was 
found  to  have  acquired  a  rose-red  colour,  due  to  the  presence  of  colloidal 
gold  particles.  H.  M.  D. 

Hatchettite  from  Bonarka,  near  Cracow.  Jozef  Morozewicz 
(Bull.  Acad.  Set.  Cracow,  1908,  1067— 1072).— The  material  forms 
small  nests  in  Cretaceous  marl ;  it  is  pearl-white  with  a  tinge  of 
yellow,  and  has  a  lamellar  structure.  Hardness  1;  D0'961.  There 
is  a  perfect  cleavage  parallel  to  the  surface  of  the  lamella,  and 
the  material  is  brittle.  The  optical  characters  point  to  orthorhombic 
symmetry,  the  acute,  positive  bisectrix  being  perpendicular  to  the 
cleavage.  Analysis  gave  G  85-25,  H  14-59%.  No  bromine  is  taken 
up,  so  that  the  compound  is  saturated  and  belongs  to  the  paraffin 
series.  From  the  m.  p.  of  79 '4°,  the  formula  C3SHTS  is  deduced.  The 
molecular  weight,  determined  in  benzene,  is  about  554,  which  would 
correspond  with  39  atoms  of  carbon. 

The  dark  brown  ozocerite  of  Boryslaw,  with  m.  p.  70 — 83°,  was 
examined,  and  is,  no  doubt,  a  mixture  of  hatchettite  with  other 
hydrocarbons.  L.  J.  S. 

Hydrogels  of  the  Mineral  Kingdom  in  the  Groups  of  the 
Elements,  Sulphides  and  Halides.  Felix  Cornu  (Zeitsch.  Chem. 
Ind.  Kolloide,  1909,  4,  187—188.  Compare  this  vol.,  ii,  222). — 
According  to  the  author,  carbon  (as  anthracite),  sulphur,  gold,  and 
silver,  and  the  sulphides  of  silver,  cadmium,  mercury,  copper,  arsenic, 
and  antimony,  occur  in  nature  in  the  form  of  hydrogels.  So-called 
"buttermilk  silver"  represents  the  hydrogel  form  of  silver  chloride, 
and  the  name  Ostwaldite  is  suggested  for  this  mineral.         H.  M.  D. 
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Regular  Intergrowth  of  Carnallite  and  Haematite.  Arrien 
Johnsen  (Centr.  Mia.,  1909,  168 — 173). — Carnallite  crystals  from 
Stassfurt  are  colourless  to  dark  red  with  a  metallic  schiller,  the 
red  colour  and  schiller  being  due  to  the  inclusion  of  minute  scales  of 
hrematite  (0'55°o).  The  scales  of  haematite  are  arranged  with  the 
basal  plane  parallel  to  the  basal  plane  of  the  pseudo-hexagonal 
carnallite,  or  occasionally  parallel  to  the  faces  of  the  form  {130}.  The 
origin  of  the  haematite  is  discussed  ;  it  is  unlikely  that  the  scales  were 
caught  up  and  enclosed  in  parallel  position  by  the  growing  crystals  of 
carnallite,  and  owing  to  their  wide  difference  in  solubility  they  could 
not  have  been  both  deposited  together.  The  suggestion  is  made  that 
the  iron  was  originally  present  in  the  carnallite  as  ferrous  chloride 
isomorphously  replacing  magnesium  chloride,  and  that  this  by  a  series 
of  changes  (for  which  equations  are  given)  gave  rise  to  secondary 
haematite.  L.  J.  S. 

Two  New  Magnesite  Occurrences  in  Carinthia.  Karl  A. 
Redlich  (Zeitsch.  praht.  Geol.,  1908,  16,  456 — 458). — On  account  of 
its  economic  value,  magnesite  is  much  sought  for  in  the  Eastern 
Alps.  The  two  new  localities  now  recorded  in  Carinthia  are  the 
Millstatter  Alpe  and  St.  Oswald.  At  the  latter,  the  mineral  has  the 
same  mode  of  occurrence  and  the  same  composition  as  that  of  Veitsch, 
in  Styria  (compare  following  abstract). 


MgO. 

CaO. 

Fe„0:, 

MnA- 

SiO.,. 

A  1,0,. 

CO,. 

40-66 

2-00 

9  81 

1-80 

1-60 

0-15 

4:i-9S 

39  65 

1-60 

U-56 

0-40 

1-44 

0-30 

45-05 

L.  J.  S. 

Minerals  of  the  Magnesite  Deposits  of  Veitsch,  Styria. 
l-'r.i.ix  COEND  (Zeitsch.  praht.  Geol,  1908,  16,  449— 456).— These 
magnesite  deposits  have  been  formed  by  the  action  of  solutions  of 
magnesium  hydrogen  carbonate  on  the  limestones  of  the  Paheozoic 
sediments.  The  primary  minerals  include  magnesite,  dolomite,  pyrites, 
and  talc,  and  amongst  secondary  minerals  are  quartz,  dolomite, 
ankerite,  aragonite,  calcito,  rumphite,  pilolite,  pyrolusite,  and  pyrites. 
The  magnesite  is  also  traversed  by  metalliferous  veins  containing 
quartz,  copper  pyrites,  Fahlore,  and  pyrites,  and  the  alteration  of  these 
primary  vein  minerals  has  given  rise  to  several  other  secondary 
rals.  The  magnesite  forme  coarsely-crystalline  masses  of  a 
white  to  vellou  i>li -white  colour.  The  following  analyses  prove  it 
tu  be  the  ferriferous  variety,  breunnerite, 


Mn,04. 

Sin... 

11 2o. 

1  76 

9-96 

l-:il 

19-88 

8  60 

0-78 

1-28 

0-08 

0-96 

0-70 

0-98 

ii  51 

2*28 

In  original,  given      U  ' ' 

I..  .1,  s, 
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Turanite  and  Alaite,  Two  New  Vanadium  Minerals.  K.  A. 
Nenadkevitsch  {Bull.  Acad.  Sci.  St.  Petersbourg,  1909,  185 — 186). — 
la  the  uranium  and  vanadium  mines  close  to  the  Alai  Mountains  and 
south  of  Andijau,  Siberia,  the  author  his  found  the  following  new 
vanadium  minerals:  (1)  Turanite,  which  is  a  copper  vanadate, 
V.,05,5CuO,2H.,0,  and  occurs  in  compact  or  spongy  form,  or  as  radio- 
spheroidal  aggregates.  (2)  Alaite,  which  is  a  hydrated  vanadium 
pentoxide,  V.,05,H,0,  and  occurs  in  thick,  soft,  mossy  masses  having 
a  blood -red  colour  and  a  silky  lustre.  T.  H.  P. 

Alum  from  Mormugao,  India.  Lewis  Leigh  Fermor  {Rec. 
Geol.  Surv.  India,  1908,  36,  312 — 314). — The  mineral  occurs  as  a 
snow-white  efflorescence  on  the  surface  of  a  decomposed  argillaceous 
rock  exposed  in  a  cliff  section.  It  owes  its  origin  to  the  weathering  of 
iron-pyrites  contained  in  the  rock.  Analysis  proves  the  material  to  be 
kalinite,  or  potash-alum. 


K20. 

A1„03- 

so* 

H„0. 

Insol. 

Total. 

7  69 

9-74 

36-04 

46"23 

0-30 

100-00 

L.  J.  S. 

Chemical  Investigation  of  a  Caucasian  Pyrochlore.  G.  P. 
Tschernik  (Bull.  Acad,  Sci.  St.  Petersbourg,  1909,  365— 370).— The 
sample  of  Caucasian  pyrochlore  examined  by  the  author  occurred  in 
octahedral  crystals,  D17  4-308,  hardness  5,  and  had  the  percentage 
composition : 


CI 

X>5  (and  Ta.,05). 

TiO,. 

Y203 

(and  Cc203)- 

CaO 

FeO( 

and  MnO). 

MgO. 

64-75 

373 

5-56 

10-55 
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0-92 

Xa,0  (and  KaO). 

V. 

SuO.,. 

SiO,. 

Total  (less 

0  =  F) 

5-90 

] 

•78 

trace 

trace 

99-1 

7 

These  results  correspond  very  nearly   with  the  expression  : 
Y203,Cb,05  +  2(2CaO,Cb.,05)  +  2Ca(Cb03),  +  4Fe(CbO:,),  + 

Mg(Cb03).,  +  2(CaO,TiO.,)  +  4NaF. 
T.  H.  P. 

Formation  of  Nontronite  by  the  Action  of  Solutions  of 
Iron  Sulphate  on  Wollastonite.  Alfred  Bergeat  (Centr.  Min,, 
1909,  161  — 168). — Nontronite  occurs  abundantly  as  a  mineral  of 
recent  formation  in  the  levels  of  the  copper  mines  at  Arauzazii,  near 
Concepcion  del  Oro  in  Mexico.  The  veins  of  copper-pyrites  are 
associated  with  wollastonite,  garnet,  and  other  contact  minerals  at  the 
contact  of  limestone  with  granodioiite.  The  wollastonite  is  usually 
much  altered  ;  the  freshest  materia!  (anal.  I)  is  flesh-red  with  a  tibrous 
to  columnar  structure  ;  it  is  often  altered  to  yellowish-green  non- 
tronite, and  pseudomorphs  of  nontronite  after  woll  istouite  were  fouud. 
Anal.  II  is  of  the  nontronite,  purified  by  washing  the  powdered 
material  in  water  and  separating  with  a  heavy  liquid  ;  this  material 
(dried  at  110°)  still  contained  some  limonite,  garnet,  and  magnesium 
silicate,  but  probably  no  opal,  and  the  composition  calculated  for  the  pure 
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material  is  given  under  III,  agreeing  with  the  formula  H8Fe4Si90gg 
(compare  Abstr.,  1897,  ii,  413). 


SiO„. 

A1,0:!- 

Fe„03. 

MnO. 

CaO. 

MgO. 

H„0. 

Total. 

Sp.  gr 

I.* 

46-71 

0-69 

— 

2-62 

34-25 

0-85 

4-66 

95-76 

2-88 

II. 

57-64 

4-09 

26-14 

— 

2-27 

1-90 

6-90 

9S-94 

2-29 

II. 

59-40 

3-08 

29-68 

— 

— 

— 

7-84 

100-00 

— 

*  Also  FeO,  trace  ;  K30,  0-OS  ;  Na.,0,  0-18  ;  SO,,  1-15  ;  CO,,  4-57. 

The  alteration  of  the  copper-pyrites  has  given  rise  first  to  bornite 
and  then  to  copper-glance,  whilst  the  iron  it  contains  passed  into 
solution  as  sulphate,  which  acted  on  the  wollastonite  with  the  formation 
of  nontrouite.  Wollastonite  when  placed  in  a  solution  of  ferrous 
sulphate  causes  the  precipitation  of  iron  hydroxide,  and  some  calcium 
passes  into  solution.  L.  J.  S. 

Caesium  in  Felspar.  Wladimir  I.  Veknadsky  (Bull.  Acad.  Sci. 
Si.  Petersbourg,  1909,  163 — 164). — Orthoclases  from  Murzinki  and 
Shajtanki  contain,  besides  lithium,  rubidium  and  cassium  in  quantities 
sufficient  to  allow  of  their  separation  as  platinichlorides,  whilst  some 
of  those  from  Murzinki  show  the  presence  of  thallium  when  examined 
spectroscopically.  The  presence  of  rubidium  is  seen  clearly,  and  that 
of  cwsiuni  less  clearly,  in  the  spectrum  of  microcline  from  the  Ilmen 
Mountains.  T.  H.  P. 

Jadeite  in  the  Kachin  Hills,  Upper  Burma.  Alfred  William 
Gustav  Bleeck  (Eec.  Geol.  Surv.  India,  1908,  36,  254— 285).— A 
description  is  given  of  the  jadeite  mines  and  of  the  geology  of  the 
district.  At  Tawmaw  the  jadeite  occurs  with  albite  in  an  igneous 
dyke  traversing  serpentine.  It  is  suggested  that  the  rock  of  this 
dyke  was  originally  a  nepheline-albite-rock,  which  has  been  altered  by 
dynamometamorphism,  (he  change  NaAlSi04  (nepheline)  +  NaAlSiaOs 
(albite)  =  2NaAlSi206  (jadeite)  being  accompanied  by  a  diminution  in 
volume.  The  albite  has  sometimes  precisely  the  appearance  of  jadeite, 
being  pure  white  to  light  grey  with  pale  green  spots,  translucent,  and' 
compact,  with  a  splintery  fracture  ;  such  material  ("  pseudojadeite  ") 
was  proved  by  analysis  I  to  be  albite.  Fragments  of  a  dark  green 
(emerald-green  in  thin  sections)  mineral,  containing  a  few  small 
crystals  of  chromite,  are  also  abundant  in  the  Tawmaw  quarry  ;  they 
have  the  optical  ch:traoters  of  epidote,  and  gave  analysis  II;  for  this 
ohromiferoua  epidote,  the  name  tawmawite  ia  proposed. 
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At  the  neighbouring  localities  of    ILwt'-ka  and   Mamon  tho  jadeite  is 
quarried  in  a  conglomerate  and  in  alluvial  deposits.  L.  J.  B. 
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Physiological   Chemistry. 


Physico-chemical  Relations  of  Red-blood  Corpuscles.  Ivar 
Bang  (Biochem.  Zeitsch.,  1909,  16,  255 — -276). — A  repetition,  correction, 
and  extension  of  the  older  observations  of  others,  chiefly  as  regards 
agglutination  and  the  permeability  of  red-blood  corpuscles.  The 
erythrocytes  of  the  calf  are  not  agglutinated  by  treatment  with  sugar 
solution,  but  those  of  the  ox  are.  This  apparent  discrepancy  is  due  to 
the  different  method  of  bleeding,  the  calf's  blood  being  arterial  and 
containing  less  cai'bon  dioxide.  If  the  carbon  dioxide  in  ox  blood  is 
first  washed  away,  ox  corpuscles  are  no  longer  agglutinated  in  sugar 
solution.  Ox  corpuscles  have  a  fairly  considerable  permeability  to 
salts.  The  rate  of  diffusion  of  carbon  dioxide  is,  however,  much 
greater,  and  must  be  taken  into  account  when  considering  the  isotonic 
coefficient  of  the  blood.  When  blood  is  diluted  witli  sodium  chloride 
solution,  the  variable  quantity  of  carbon  dioxide  in  the  erythrocytes  is 
partly  replaced  by  hydiochloric  acid,  making  the  isotonic  coefficient 
somewhat  variable  and  indeterminate.  G.  B. 

Metabolism  in  the  Infant.  Walther  Freund  (Biochem.  Zeitsch., 
1909,  16,  453 — 472). — A  number  of  observations  on  infants  are 
recorded,  the  chief  points  examined  being  the  amount  of  fat  and  soaps 
in  the  fa?ces  during  different  diets.  Some  details  regarding  calcium 
metabolism  are  also  given.     No  general  conclusions  are  drawn. 

W.  D.  H. 

Protein  Metabolism.  Emil  Abderhalden  (Zeitsch.  physiol.  Chem., 
1909,59,  177 — 193). — A  discussion  of  Voit's  well-known  theory  of  the 
difference  between  "organ  protein"  and  "circulating  protein."  The 
comparatively  high  output  of  urinary  nitrogen  during  the  first  few  days 
of  starvation  is  attributed  by  the  theory  to  the  breakdown  of  the 
"  circulating  protein."  It  is  pointed  out  that  it  is  a  pure  assumption 
that  the  source  of  this  extra  nitrogenous  waste  is  protein.  It  may  be 
mere  worthless  ballast  in  non-protein  form  which  is  broken  up  and 
excreted.  Some  experiments  on  dogs  are  recorded  at  length,  which 
show  that  the  course  of  nitrogenous  excretion  during  inanition  is 
much  the  same,  whether  the  animal  had  been  previously  fed  on  excess 
of  protein  food  or  not.  W.  D.  H. 

Role  of  the  Ash  Constituents  of  Wheat  Bran  in  the  Meta- 
bolism of  Herbivora.  Edwin  B.  Hart,  Elmer  V.  McCollum,  and 
G.  C.  Humprey  (Amer.  J.  Physiol.,  1909,  24,  86—103). — Details  are 
given  of  the  relative  amounts  of  potassium,  magnesium,  etc.,  in  fseces 
and  urine  in  accordance  with  differences  in  the  intake.  Magnesium,  when 
supplied  as  a  chloride  or  phytin  compound,  was  largely  excreted  in  the 
gut.  Variations  in  the  intake  of  various  ash  constituents  or  of  phytin 
did  not  influence  the  composition  of  the  milk.  Phytin  causes  diuresis, 
probably  because  of  the  high  potassium  intake.  Absence  of  phytin 
leads  to  constipation.  W.  D.  H. 
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Influence  of  Alcohol  on  Metabolism  in  Animals  during 
Inanition.  Martin'  Kochmann  and  "Walter  Hall  {Pfluger's  Arckiv, 
1909,127,280 — 356). — In  moderate  doses,  subcutaneous  administration 
of  alcohol  in  rabbits  during  inanition  increases  the  period  during  which 
they  live,  but  large  doses  hasten  death.  The  favouring  action  is  due 
to  protein  sparing,  and  to  the  retention  of  water.  Death  is  accelerated 
by  large  doses  owing  to  increase  of  protein  catabolisru,  especially  of 
proteins  poor  in  sulphur,  as  evidenced  by  the  N  :  S  ratio.  Alcohol 
produces  a  diuretic  action  only  when  given  in  large  doses. 

W.  D.  H. 

Protein  Absorption.  Otto  Cohnhei.m  (Zeilsch.  physiol.  Chem., 
1909,  59,  239 — 246). — Experiments  on  fishes  are  recorded  into  the 
intestine  of  which  protein  cleavage  products  were  introduced.  These 
are  partly  absorbed  as  ammonia,  partly  deamidised  during  absorption, 
and  the  remainder  are  absorbed  in  an  unknown  way.  \V.  D.  H. 

Peptolytic  Enzymes  in  the  Stomach.  II.  E.mil  Abderhalden 
and  Alfred  Schittenhelm  (Zeitsch.  physiol.  Chem.,  1909,  59, 
230—232.  Compare  Abstr.,  1908,  ii,  1019).— GlycyW- tyrosine,  or 
peptone  from  silk,  which  is  rich  in  tyrosine,  may  be  employed  for  the 
detection  of  peptolytic  enzymes.  They  are  absent  from  pure  gastric 
juice,  and  when  present  in  the  stomach  are  due  to  regurgitation  from 
the  intestine,  which  may  be  increased  by  the  administration  of  oil. 
Their  presence  may  be  employed  for  diagnosis  of  such  regurgitation  in 
disease.  W.  U.  H. 

Chemical  Mechanism  of  Gastric  Secretion.  J.  Sydney  Kdkins 
and  M.  Tweedy  (J.  Physiol.,  1909,  38,  263— 267).— By  a  specially 
devised  method,  the  fundus  and  pyloric  ends  of  the  stomacli  in  cats 
were  functionally  separated.  Different  substances  were  placed  in  the 
pyloric  end  or  in  the  duodenum  ;  the  fundus  responded  by  a  marked 
secretion,  although  the  same  substances  placed  in  the  fundus  itself 
provoked  none.  The  effectiveness  of  the  substances  used  was  in  the 
Following  order:  meat  extracts,  dextrose,  dextrin,  and  least  of  all 
hydrochloric  acid.  \V.  1).  H. 

Action  of  Certain  Hitherto  Unknown  Constituents  of  the 
Pancreas  on  Sugar.  I.  Ernst  Vaim.kn  {Zeitsch,  physiol,  Cham., 
I."|'.),  59,  194  —  222).— The  theory  propounded  is  that  the 
cleavage  of  sugar  is  the  result  of  the  catalytic  aotion  of  certain 
inres  funned  in  the  panoreas,  In  support  of  this,  certain 
tubstances  are  Btated  to  have  been  separated  from  the  panoreas,  one  of 

which  produces  a   breakdown  of  BUgar  ami  evolution  of  carbon  dioxide. 

and  al  o  favours  alcoholic  fermentation,  whilst  another  produces  the 
opposite    results,      No    details    are    given    either  of    the   mode    of 

preparation  or  chemical   oat, ore  of   the  substances  in  question. 

W.  I>.  II. 

Action  of  Secretin  and  Receptive  Substances.  Wai/TBB  E. 
Dixon  and   P.  Mamh.i.  (./.  Physiol.,  1909,  38,  814— 336).—  Ensymea 
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exist  in  the  pancreas  as  precursors  :  protrypsinogen,  proaniylopsin, 
and  prosteapsin.  Secretin  combines  chemically  'with  these  and 
liberates  the  active  enzyme  in  the  two  last  cases,  but  only  liberates 
trypsinogen  in  the  first,  which  in  its  turn  is  converted  into  trypsin  by 
the  enterokinase  of  the  succus  entericus. 

No  evidence  that  vegetable  alkaloids  exert  a  specific  effect  in  the 
body  by  combining  with  "  receptive  substances  "  was  obtained  ;  but  it 
is  suggested  that  the  physiological  activity  of  muscle  and  gland  is  due 
in  all  cases  to  the  liberation  of  specific  hormones,  which  combine  with 
"receptive  substances." 

The  statement  that  secretin  and  choline  are  identical  is  criticised. 

W.  D.  H. 

The  Role  of  the  Small  Intestine  in  the  Formation  of 
Glycogen  from  Dextrose.  Karl  Grube  (Pfliiger's  Archiv,  190'J, 
127,  529—532). — Croftan  (this  vol.,  ii,  328)  has  stated  that  the  small 
intestine  produces  some  preliminary  condensation  of  sugar  molecules, 
without  which  the  liver  is  unable  to  make  glycogen  from  dextrose. 
The  present  experiments  show  that  the  injection  of  dextrose  into  a 
mesenteric  vein  leads  to  glycogen  formation  in  the  liver. 

W.  D.  H. 

A  Mucoid  in  the  Intestinal  Mucous  Membrane  of  the 
Horse.  Hubert  W.  Bywaters  (Proc.  physiol.  Soc,  1909,  xlii — xliii ; 
J.  Physiol.,  38). — About  20  grams  of  a  mucoid,  believed  to  be  identical 
with  sero-mucoid,  were  separated  from  20  kilos,  of  moist  mucous 
membrane.     It  contains  from  5'68  to  7'91%  of  ash.  W.  D.  H. 

Transformations  in  the  Phosphorised  Compounds  of  the 
Hen's  Egg  during  Development.  R.  H.  Aders  Plimmer  and 
Frederick  H.  Scott  (J.  Physiol.,  1909,38,  247— 253).—  The  following 
table  gives  the  distribution  of  phosphorus  in  (1)  the  unincubated  egg, 
and  in  (2)  the  newly-hatched  chick  : 

(1.)  (2.) 

Inorganic  phosphate trace  60'0  per  cent,  of  total 

Water  soluble  organic  compounds 62  8'6        ,,  ,, 

Ether  soluble  substances  64-S  lit  3         ,,  ., 

Nuclein-like  substances    1 '9  1'2'0         ,,  ,, 

Vitellin   27'1  O'O 

Ether  soluble  and  other  organic  compounds  must  therefore  have 
been  transformed  into  inorganic  phosphates  ;  this  change  begins 
markedly  about  the  sixteenth  or  seventeenth  day  of  incubation. 
Glycero-phosphoric  acid  is  believed  to  give  rise  to  inorganic  phosphates 
only.  There  is  also  a  probable  transformation  of  the  phospho-protein 
(vitellin)  into  nucleo-protein  as  well  as  into  inorganic  phosphate. 

W.  D.  H. 

Fatty  Infiltration  of  the  Liver  in  Hunger.  V.  H.  Mottram 
(J.  Physiol.,  1909,  38,  281 — 313). — After  twenty-four  hours'  inanition 
in  rabbits  and  guinea-pigs  (but  not  in  hedgehogs,  pigeons,  or  rats),  the 
percentage  of  fat  in  the  liver  increases ;  this  is  sometimes  due  to  the 
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shrinkage  of  the  liver,  but  in  other  cases,  especially  in  rabbits,  is  pro- 
duced by  a  migration  of  fat  into  the  liver  from  other  parts,  and  in  the 
process  the  fat  undergoes  a  change  in  the  direction  of  desaturation. 

W.  D.  H. 

Desaturation  of  Fatty  Acids  in  the  Liver.  John  B.  Leathes 
and  L.  Meyer-  Wedell  (Proc.  physiol.  Soc,  1909,  xxxviii — xl  ;  J. 
Physiol.,  38) — By  feeding  rats  on  various  fats,  it  is  shown  that  the 
liver  as  well  as  the  connective  tissue  takes  up  fats  conveyed  to  it  by 
the  blood.  Other  organs  do  not  do  the  same  to  any  extent.  The 
connective  (adipose)  tissue  stores  the  fat  as  brought  to  it ;  the  liver, 
however,  changes  it  so  as  to  increase  its  power  of  absorbing  iodine. 
This  furnishes  additional  evidence  in  support  of  the  view  that  one 
function  of  the  liver  is  to  prepare  fat  for  oxidation  in  other  tissues, 
and  that  the  preparatory  treatment  consists,  in  part,  of  a  desaturation 
process.  W.  D.  H. 

The  Behaviour  of  the  Liver  to  Foreign  Proteins.  Felix 
Reach  (Biochem.  Zeitsch.,  1909,  16,  357— 363).— Iodoprotein  perfused 
through  the  liver  was  taken  up  by  that  organ.  A  cleavage  of  the 
protein  was  only  recognisable  in  small  measure.  W.  D.  H. 

Liver  Ferments,  with  Special  Reference  to  the  Gelatinolytic 
Enzyme.  S.  Hata  (Biochem.  Zeitsch.,  1909,  16,  383— 390).— This  is 
a  contribution  to  the  subject  of  intracellular  enzymes  in  the  liver,  and 
deals  especially  with  the  details  of  action  (time,  quantity,  etc.)  of  liver 
extracts  in  liquefying  gelatin.  W.  D.  H. 

Pressor  Substances  in  Placental  Extracts.  Otto  Rosenheim 
(J.  Physiol.,  1909,  38,  337 — 342). — The  pressor  substances  which  are 
obtainable  from  human  placenta  are  products  of  initial  putrefaction  ; 
the  autolytic  enzymes  without  the  aid  of  micro-organisms  are  unable 
to  produce  them,  that  is,  they  are  unable  to  split  off  the  terminal 
carboxyl  group  of  the  amino-acids.  The  most  active  substance 
separated  out  was  identified  as  p-hydroxyphenylethylamine ;  the 
identity  of  another  with  igoamylaminn  is  probable.  The  bases  arc 
identical  with  those  found  by  liarger  and  Walpole  in  putrid  meat 
(see  next  abstract).  W.  I>.  H. 

Pressor  Substances  in  Putrid  Meat.  Geobge  Baboeb  and 
Geobge  S.  Wau'ou;  (./.  Physiol.,  1909,  38,  843—352.  Compare  this 
vol.,  ii,  254). — In  the  putrefaction  of  horse-flesh,  bases  arc  formed 
which  cause  a  rise  of  arterial  lilood-pressure  when  injected  intra- 
venously ;  they  are  derived  from  amino -acids  by  the  loss  of  carbon 
dioxide.  The  following  were  isolated  :  /.  .mih ylamine  (from  leucine), 
p-hydroxy  phony  lot  hylamino  (from  tyrosine),  and  probably  phenyl 
nthylamino  (from  phenylalanine).  The  si  role!  is  the  mOBt  powerful. 
The    pressor    base    previou   l\    obtained    from    putrid    moat    by    AbeloUB 

and  his  colleagues  is  probably  woamylamine.  W.  I>.  II. 

Lipoids  of  the  Adrenal.  Otto  Rosbnbbiu  ami  ,\l.  Ohbistinb 
Tkbb  (Proo,  phyriol.  Chem.,  1909,  liv  -Ivi  ;  ./.,  Physiol.,  38).  The 
Musotro]  ">''•  of  the  adrenal  oort&i  is  not,  as  I'owoll  White 
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suggests,  a  mixture  of  cholesterol  and  fatty  acids,  although  such  a 
mixture  readily  produces  anisotropic  globules.  Free  cholesterol  is 
absent,  but  cholesterol  esters  (palmitic  and  stearic)  as  well  as  free 
stearic  and  other  fatty  acids  are  present.  In  the  brain  and  other 
organs,  cholesterol  exists  in  a  free  state.  A  small  quantity  of 
sphingomyelin  was  also  separated. 

Whether  the  function  of  the  adrenal  cortex  is  the  neutralisation  of 
toxins  is  a  subject  to  be  pursued.  The  present  analyses  tend  to 
support  this  view.  W.  D.  H. 

The  Human  Pituitary.  William  D.  Halliburton,  J.  P. 
Candler,  and  A.  W.  Sikes  (Proc.  physiol.  Soc,  1909,  xxxvii ; 
J.  Physiol.,  38). — The  human  pituitary  weighs  about  0-5  gram,  and 
contains  76%  of  water.  A  single  pituitary  will,  however,  make  suffi- 
ciently strong  extracts  to  test  their  physiological  action.  Extracts  of 
the  anterior  lobe  are  inactive  or  produce  an  insignificant  fall  of  blood- 
pressure,  such  as  is  caused  by  tissue  extracts  generally.  Extracts  of 
the  posterior  lobe  produce,  as  was  found  by  Schafer  and  his  colleagues 
in  their  work  on  the  pituitary  of  other  mammals,  (1)  a  rise  of 
arterial  pressure  at  the  first  injection,  (2)  a  constriction  of  peripheral 
vessels,  but  (3)  prolonged  dilatation  of  the  kidney  vessels,  accom- 
panied by  (4)  diuresis.  The  pituitaries  used  came  from  asylum  cases, 
but  in  nearly  all  cases  the  structure  was  normal.  The  number  and 
size  of  the  colloid  cysts  vary  a  good  deal,  but  the  colloid  material  does 
not  appear  to  be  the  substance  to  which  the  extracts  owe  their 
activity.     In  man  and  ox,  the  pituitary  contains  no  iodine. 

W.  D.  H. 

Heat  Coagulation  in  Smooth  Muscle.  The  Connexion 
between  Protein  Coagulation  and  Heat  Rigor.  Edward  B. 
Meigs  (Amer.  J.  Physiol.,  1909,  24,  1—13,  178—186.  Compare 
this  vol.,  ii,  251). — Lactic  acid  formation  is  an  accompaniment  of  heat 
coagulation  in  smooth  muscle  ;  this  is  believed  to  cause  the  fibre  cells 
to  swell  in  such  a  way  that  they  lengthen. 

The  view  is  advanced  that  the  heat  shortening  of  tissues  is  not  due 
to  coagulation  of  their  protein  constituents,  but  to  some  other  process, 
the  nature  of  which  is  left  vague.  W.  D.  H. 

Hydrolysis  of  Muscle  of  Scallop  (Pectens  viradians). 
Thomas  B.  Osborne  and  D.  Breese  Jones  (Amer.  J.  Physiol.,  1909, 
24,  161 — 169). — The  amounts  of  amino-acids  obtained  are  not  vastly 
different  from  those  previously  given  for  the  muscle  of  halibut  and 
chicken.  Glycine  is  absent  in  the  muscle  of  halibut  and  scallop,  but 
present  in  small  amount  in  chicken's  muscle.  Ox  muscle,  on  the  other 
hand,  yields  a  larger  amount.  The  scallop  contains  relatively  a  good 
deal  of  free  glycine.  W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
Filippo  Bottazzi  and  Noe  Scalinci  (Atti.  P.  Accad.  Lincei,  1909, 
[v],  18,  i,  225 — 228.  Compare  this  vol.,  ii,  162).— Lenses  of  dogs' 
eyes,  immersed  in  aqueous  or  vitreous  humour,  were  found  in  one  case, 
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first  to  diminish  and  then  increase,  and  in  another,  first  to  increase 
and  then  diminish  in  weight.  The  diminution  in  weight  may  be 
explained  as  due  to  the  diffusion  outwards  of  the  protein  substances 
of  the  lens  surpassing  the  penetration  of  liquid  into  the  lens.  The 
increase  of  weight  can  only  be  the  effect  of  an  increase  in  the  degree 
of  imbibition  of  the  lens  in  consequence  of  a  diminution  of  the 
elasticity  of  the  capsule.  In  all  the  experiments,  the  body  of  the  lens 
remained  quite  transparent,  not  only  when  the  uninjured  capsule 
limited  the  imbibition,  but  even  for  nineteen  hours  after  the  capsule 
had  been  removed.  Hence  a  much  longer  period  is  necessary  for  the 
increase  of  the  degree  of  imbibition  of  the  crystalline  lens,  immersed 
in  normal  ocular  liquids,  to  produced  opacity  of  the  lens. 

T.  H.  P. 

The  Influence  of  Electrolytes  on  the  Rhythmical  Move- 
ments of  Medusae.  II.  Albrecht  Bethe  (Pfliiyer's  Archiv,  1909, 
127,  219—273.  Compare  Abstr.,  1908,  ii,  969). — Medusa;  continue 
to  live  and  move  in  artificial  mixtures  of  salts  provided  they  are 
present  in  the  same  proportions  as  in  sea-water. 

Sodium  chloride  alone  hastens,  theu  paralyses  their  movements  ;  this 
action  is  reversible ;  potassium  chloride  stimulates  in  large  doses ; 
calcium  chloride  strengthens  the  systole,  and  in  large  doses  lessens  its 
frequency,  and  finally  stops  it,  producing  inexcitabilit y.  Magnesium 
chloride  and  sulphate  have  primary  paralysing  action  ;  aluminium  lias 
the  same  action,  only  more  markedly.  The  accelerating  action  of 
sodium  suits  is  as  follows:  N;i.,SU4>  XaCl>XaI>N:iBr>NaNOs, 
and  the  potassium  salts  :  K.,S04>  KG1>KN08  ;  the  paralysing  action 
of  magnesium  sulphate  is  greater  than  that  of  the  chloride.  Increase 
of  hydrogen  ions  stimulates,  of  hydroxyl  ions,  paralyses.  The  membrane 
of  the  medusae  is  probably  not  permeable  to  hydrogen  and  hydroxy] 
ions.  W.  D.  H. 

Formation  of  Silk.  Emil  Abdeehalden  and  H.  R.  Dean. 
K.mii.  Abdeehalden  and  Wolfgang  Weichabdt  {Zeitsch.  physiol. 
:.,  L909,  59,  170 — 173,  174 — 176). — Silk  contains  much  tyrosine, 
glycine, and  alanine.  On  the  view  that  t  hose  acids  arc  present  in  the  silk- 
worm in  abundance,  the  mono-amino-acids  were  estimated  in  the  body 
of  the  silk-worm  and  in  the  moth  after  silk  formation,  with  the 
following  results. 

la  Bilk-worm.  I"  moth. 

Glycine  

3'2 

ine  1-7                              1'7 

ine 8*5 

'■id    L'8                                 2*7 

acid    •'■'' 

Phenylalanine -  I                            -~< 

I '8                               '  '' 

ae  1-6                            i" 

in   the   I  I ii  the  high  percentage  of  glycine,  alanine,  and 

ine  i    noteworthy,  bo  also  is  the  fall  in  each  in  the  sen  mil  column. 

W.  D.  II. 
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Connexion  between  Changes  of  Permeability  and  Stimula- 
tion. Ealph  S.  Lillie  (Amer.  J.  Physiol,  1909,  24,  14— 44).— A 
number  of  experiments  are  given  on  the  influence  of  salts  on  the 
contraction  of  Arenicola  larvae.  Solutions  which  produce  contraction, 
and  these  only,  produce  a  diffusion  outwards  of  a  yellow  pigment  in 
the  larva;  ;  stimulating  agents  increase  the  normal  permeability  ;  their 
effect  is  considered  to  depend  essentially  on  their  influence  in  varying 
the  rate  at  which  carbon  dioxide  leaves  the  cell.  W.  D.  H. 

Sugar  Formation  in  Pupee.  Otto  Krummacher  and  Ernst 
Weixlaxd  (Zeilsch.  Biol,  1909,  52,  273— 279).— The  experiments 
were  performed  with  the  pupa;  of  Calliphora.  Calorimetric  observations 
are  recorded,  and  the  general  conclusion  is  drawn  that  sugar  is  formed 
from  protein  and  not  from  fat.  W.  D.  H. 

Physiology  of  Mollusca.  IV.  Purine  Substance  of 
Sycotypus.  Lafayette  B.  Mendel  and  H.  Gideon  Wells  (Amer. 
J.  Physiol.,  1909,  24,  170— 177).— The  purine  bases  obtained  by 
acid  hydrolysis  of  the  liver  of  the  gasteropod,  Sycotypus  canaliculatus, 
are  the  same  as  those  derived  from  the  comparable  tissues  of  the 
higher  animals,  namely,  adenine,  guanine,  hypoxanthine,  and  xanthine. 
The  amino-purines  preponderate  ;  hence  it  is  probable  that  the  nucleo- 
protein  complexes  are  much  the  same  in  molluscs  as  in  vertebrates. 
.Nuclease,  adenase,  and  guanase  are  present  in  the  molluscan  liver; 
xantho-oxydase,  the  uricolytic  enzyme,  and  uric  acid  were  not  found. 

W.  D.  H. 

Chemical  Processes  in  Worms.  II.  Ernst  J.  Lesser  (Zeitsch. 
Biol.,  1909,  52,  282—297.  Compare  Abstr..  1908,  ii,  309).— In 
anoxybiosis  the  chief  product  formed  by  the  earth  worm  is  volatile 
fatty  acid,  probably  a  valeric  acid.  During  the  process,  the  alcoholic 
fermentation  of  sugar  does  not  occur.  The  parent  substance  of  the 
fatty  acid  is  probably  carbohydrate  (glycogen).  In  the  first  eight 
days  of  inanition,  during  six  hours  anoxybiosis,  1  molecule  of  fatty 
acid  is  formed  per  3  molecules  of  carbon  dioxide.  W.  D.  H. 

Creatinine  Output  in  Man.  Pucebus  A.  Levene  and  L. 
Kristeller  (Amer.  J.  Physiol.,  1909,  24,  45 — 65). — In  pathological 
conditions  of  the  muscular  system,  the  rate  of  catabolism  of  ingested 
creatine  is  lowered,  and  part  of  the  creatine  is  removed  in  the  form  of 
creatinine.  In  some  forms  of  muscular  disease,  the  creatinine  output 
is  normal,  in  others  it  is  altered  ;  in  others,  ingestion  of  meat  increases 
the  output  of  both  creatine  and  creatinine. 

These  facts  are  considered  inexplicable  by  any  of  the  current  theories, 
and  two  factors  are  stated  to  be  of  importance  :  (1)  the  formation  of 
creatinine,  and  (2)  its  further  oxidation  ;  disturbances  of  either  factor 
will  lead  to  an  abnormal  creatinine  output.  W.  D.  H. 

Hypno-aneesthetics.  A.  Brissemoret  and  J.  Chevalier  (Compt. 
rend.,  1909,  148,  731 — 733). — A  description  of  the  physiological 
action  of  /J/3-diehloropropane  and  /J/3-diethoxypropane. 
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The  experiments,  which  were  carried  out  on  dogs  by  intraperitoneal 
injection,  show  that  the  hypno-amesthetic  properties  of  the  former 
compound  are  not  sufficiently  well  marked  to  render  it  of  practical 
value.  In  its  pharmacodynamic  action  /J/?-diethoxypropane  resembles 
the  acetals  already  studied.  The  accelerating  influence  it  exerts  on 
the  heart  restricts  its  field  of  useful  application.  W.  O.  W. 

The  Effect  on  the  Animal  Organism  of  Chloroform  and 
Cocaine  or  Strychnine.  Joh.  Dogiel  {Pdiiyer's  Archiv,  1909,  127, 
357 — 442). — A  large  number  of  experiments  on  the  effect  of  chloro- 
form on  the  heart,  pulse,  and  circulation  generally,  on  the  respiration, 
nervous  system,  reflexes,  etc.,  are  recorded.  The  cessation  of 
respiration  so  often  observed  in  the  preliminary  induction  of 
chloroform  anaesthesia  is  attributed  to  a  reflex  action  from  the 
respiratory  passages  and  lungs.  In  many  points  cocaine,  like 
strychnine,  acts  antagonistically  to  chloroform,  and  the  main  outcome 
of  the  research  is  a  recommendation  to  employ  cocaine  with  chloro- 
form, in  order  to  lessen  the  danger  of  the  latter.  W.  D.  H. 

[Physiological  Action  of  Optical]  Isomerides  of  Adrenaline. 
Arthur  R.  Cushny  (J.  Physiol.,  1909,  38,  259—262.  Compare 
Abstr.,  1908,  ii,  720). — The  minimal  lethal  dose  of  /-adrenaline  in 
rats  is  1 — 2  mg.  per  100  grams  of  body-weight;  that  of  d-adrenaline 
is  12  to  15  more.  The  same  relationship  in  activity  is  seen  in 
the  effects  on  blood-pressure  and  in  producing  glycosuria.  No 
evidence  was  obtained  suggesting  that  adrenaline  acts  elsewhere 
than  on  the  "  receptive  substances "  of  the  sympathetic  myo-neural 
junction.  W.  1).  H. 

Physiological  Action  of  /-,  </-,  and  (//-Adrenalines.  III.  Emu, 
Abdekhalden  and  Slavd  [Zeitsch.  physiol.  Chem.,  190'J,  59,  129 — 1">7. 
Compare  this  vol.,  ii,  333  ;  also  Cushny,  preceding  abstract). — The 
present  experiments  confirm  the  conclusions  previously  arrived  at,  that 
c£-adrenaline  is  less  active  physiologically  than  /-adrenaline;  the  points 
specially  referred  to  are  :  (1)  contraction  of  the  pigment  cells  of  the 
frog's  skin  ;  (2)  lowering  of  body  temperature,  and  (3)  fatal  dose. 

W.  D.  H. 

Glycine  as  a  Detoxicating  Agent.     Henky  D.  Dakin  (J.  Biol, 

,  1909,  5,  413 — 418). — When  benzoic  acid  is  introduced  into  the 

body,  it  is  promptly  convorted  into  hippuric  acid  and  excreted.     It  is 

cleat   whether   this   union  with  glycine  is  protective,  as  the  toxic 

rid  is  not  known. 

Tin'  glycine  compounds  of   phenylpropinnic  acid,  ciimumic  acid,  and 

Iroxyphenylpropionic  acid  are  non-toxic,  but  the  acids  themselves 

are   poisonous.     The  glycine  compounds  arc  much  more  resistant  to 

Ion  than  I  he  aoid  .  W.  D,  BL 

Behaviour  of  Atoxyl  in  the  Organism.  .1.  [OSBAHBIHBB  nud  A. 
Rothmakn  (Zf.itsch.  phyaiol.  Chun.,  L909,  5<>,  266  280.  Compare 
Aibstr.,  1908,  ii,  1061).  The  undeoomposed  atoxyl  In  the  circulating 
blood  appears  to  havens  strong  action  on  cells  (trypanosomes  or  tissue 
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cells),  with  the  formation  of  toxic  products ;  this  is  not  certain,  but 
what  is  regarded  as  certain  is  that  the  toxic  action  of  atoxyl  is 
determined  by  two  factors  :  (1)  the  formation  of  a  reduction  product, 
and  (2)  the  liberation  of  arsenic  in  inorganic  combination. 

W.  D.  H. 

Chemo-therapeutic  Experiments  with  Some  New  Atoxyl 
Preparations  in  Spirochaete  Diseases,  with  Special  Reference 
to  Experimental  Syphilis.  Paul  TJhlenhuth  and  Manteufel 
(Chem.  Zentr.,  1909,  i,  782;  from  Zeitsch.  Immunitatsforsch.  exp. 
Therap.,  1908,  1,  108 — 132.  Compare  also  following  abstract). — The 
acid  mercuric  salt  of  ^-aminophenylarsinic  acid  (of  which  atoxyl  is  the 
sodium  salt)  works  better  than  atoxyl  derivatives  containing  iodine, 
which  are  more  toxic  than  atoxyl.  Mercuric  lodophenylarsinate  is  less 
toxic  than  the  corresponding  sodium  salt.  The  action  of  arsenophenyl- 
glycine  has  also  been  examined.  G.  B. 

Constitution  and  Toxicity  of  Various  Substances  of  the 
Atoxyl  Group.  Ferdinand  Blumenthal  (Chem.  Zentr.,  1909,  i, 
782;  from  Med.  Klin.,  1908,  Heft  44,  2  pp.).— Although  acetylatoxyl 
is  much  less  poisonous  than  atoxyl,  the  same  does  not  hold  for  the 
corresponding  mercury  salts.  p-Iodophenylarsinic  acid  is  more  toxic 
than  atoxyl,  but  the  mercury  salt  of  the  former  acid  is  less 
toxic  than  the  mercury  salt  corresponding  with  atoxyl  (compare 
preceding  abstract).  The  cause  of  this  change  in  toxicity  is  not  due  to 
greater  difficulty  of  absorption,  for  most  of  the  iodine  appears  in  the 
urine  within  twenty-four  hours.  G.  B. 

The  Detection  and  the  Course  of  Excretion  of  Atoxyl  in 
Urine.  Observations  on  the  Paper  by  Lockemann  and 
Paucke.  Ferdinand  Blumenthal  (C/iem.  Zentr.,  1909,  i,  949  ;  from 
Deutsch.  med.  Woch.,  1908,  34,  No.  52). — Polemical  against  Locke- 
mann aud  Paucke  (this  vol.,  ii,  167).  The  precipitate  obtained  by 
these  authors  with  /?-naphthylamine  in  the  diazotised  urine  of  patients 
after  treatment  with  atoxyl  consisted  only  to  a  small  extent  of  an 
atoxyl-dye ;  over  80%  was  impurity.  The  author  does  not  agree 
with  Lockemann  and  Paucke's  conclusion,  that  arsenious  oxide  is  set 
free,  and  maintains  his  position  as  regards  the  duration  of  arsenic 
excretion  after  the  administration  of  atoxyl.  G.  B. 

The  Excretion  of  Atoxyl  through  the  Urine.  Reply  to  the 
Observation  of  P.  Blumenthal.  Georg  Lockemann  (Chem.  Zentr., 
1909,  i,  949;  from  Deutsch.  med.  Woch.,  1909,  35,  No.  5).— Reply  to 
Blumenthal  (compare  preceding  abstract),  and  criticism  of  his  gravi- 
metric arsenic  estimation.  G.  B. 

Acapnia  and  Shock.  III.  Yandell  Henderson  (Amer.  J.  Physiol., 
1909,  24,  66 — 85). — A  further  development  of  the  author's  views  with 
special  reference  to  abdominal  operations.  Local  acapnia,  due  to  direct 
exhalation  of  carbon  dioxide,  is  a  factor  in  the  loss  of  tonus  of  exposed 
viscera.  Carbon  dioxide  tension  in  the  nerve  centres  and  in  the 
tissues  and  fluids  of  the  body  is  a  factor  in  the  maintenance  of  tonus. 
Restoration  of  the  body's  store  of  carbon  dioxide  is  effective  as  a 
method  of  relief.  W.  D.  H. 
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Protein  Metabolism  in  Carbon  Monoxide  Poisoning.  Charles 
G.  L.  Wolf  and  Emil  Osterberg  (Biochem.  Zeitsch.,  1909,  16, 
476 — 485). — Experiments  on  dogs  are  recorded  with  very  complete 
urinary  analyses,  especially  in  relation  to  nitrogen  and  sulphur.  The 
most  remarkable  feature  in  some  cases  as  the  result  of  poisoning  by 
carbon  monoxide  is  the  excretion  of  creatine  in  amounts  exceeding 
that  found  in  inanition.     This  was  not,  however,  always  found. 

W.  D.  H. 

Effect  of  Hydrogen  Peroxide  on  Gonionemus.  0.  P.  Terry 
(Amer.  J.  Physiol.,  1909,  24,  117 — 123). — The  rhythmical  contractions 
of  the  bell  of  the  jelly-fish  gonionemus  cease  when  the  margin  of  'he 
bell  containing  the  nerves  is  removed.  Hydrogen  peroxide  will 
initiate  pulsations  in  the  marginless  bell  in  normal  sea-water  by 
increase  of  oxidation  processes.  W.  D.  H. 

Mineral  Constituents  of  Bone  in  Osteomalacia.  C^sare 
Cappezzuoli  (Biochem.  Zeitsch.,  1909,  16,  355 — 356). — In  this  disease, 
the  percentage  quantity  of  ash  is  lessened  ;  the  diminution  of  calcium 
is  greater  than  that  of  magnesium.  The  alterations  are  more  marked 
in  flat  than  in  long  bones.  W.  D.  H. 

The  Diastatic  Enzyme  of  Paramcecium  in  Relation  to  the 
Killing  Concentration  of  Copper  Sulphate.  Amos  W.  Peters 
and  Opal  Burres  (J.  Biol.  Chem.,  1909,  6,  65 — 73). — The  data  given 
show  a  uniform  correlation  between  the  concentration  of  copper 
sulphate  required  to  kill  Parametria  instantly  and  that  which  markedly 
inhibits  the  action  of  their  diastase.  This  suggests  the  more  general 
conclusion  that  the  injurious  action  of  certain  poisons  which  act  in 
low  concentrations  may  be  due  to  the  inactivation  of  protoplasmic 
enzymes.  W.  D.  H. 
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Bacillus  Infantilis.  Arthur  1.  Kendall  (J.  Biol,  Chem.,  1909, 
5,  419 — 438);  CHRISTIAN  A.  Bebteb  and  A.  1.  Kendall  (ibid., 
439 — 442). — This  new  bacillus  is  found  in  certain  chronic  intestinal 
infections,  and  is  behoved  by  Herter  to  be  related  to  what  he  terms 
"  infantilism,"  in  which,  in  addition  to  intestinal  troubles,  there  is  an 
arrest  of  bodily  development  and  a  ■dight  retardation  of  cerebral 
ili  ..  elopnionl .  Largo  amounts  of  indioan  and  phenolic  substances 
OCCUr  in   the  mine  ;   indoloaci  aromatic   hydroxy  acids  are  also 

often  in  excess.  The  bacillus  is  a  powerful  alkali  producer,  ammonia 
and  a  primary  amine  being  the  chief  basic  substances  found  in  cultures. 
It.  doe  oot  produce  indole,  scatole,  or  phenolic  substances.  Whether 
It  produces  "infantilism"  is  left  open,  but  the  observation    recorded 

:n' li  red  to  prove  that  irritant  product    produced  by  Lti  growth 

may  rim  a  diarrhoea.  W    D,  II. 
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Constituents  of  Bmmenthal  Cheese.  IV.  Ernst  Winter- 
stein  and  Albert  Kung  (Zeitsch.  physiol.  Chem.,  1909,  59,  138 — 140. 
Compare  Abstr.,  1906,  ii,  248). — The  present  experiments  show  the 
occurrence  of  £>-hydroxyphenylethylaniine  in  Emmenthal  cheese  ; 
its  presence  is  attributed  to  bacterial  action.  W.  D.  H. 

Oxidation  by  Fungi.  II.  Reginald  O.  Herzog  and  A.  Meier 
(Zeitsch.  physiol.  Chem.,  1909,  59,  57 — 62.  Compare  Abstr.,  1908,  ii, 
1063). — The  oxidation  by  fungi  of  the  two  antipodes  of  hydroxy-acids 
containing  an  asymmetric  carbon  atom  takes  place  with  different 
velocities.  It  is  a  ferment  action,  for  the  fungus  can  be  killed  with 
alcohol,  acetone,  etc.,  or  by  liquid  air.  Acids  without  an  asymmetric 
carbon  atom  are  scarcely  attacked.  Intermediate  products  have  not 
as  yet  been  isolated,  although  the  oxidation  does  not  proceed  at  once 
to  carbon  dioxide.  G.  B. 

Specificity  of  Peptolytic  Enzymes  in  -Different  Fungi.  Emil 
Abdeehalden  and  Hans  Pringsheiji  (Zeitsch.  physiol.  Chem.,  1909, 
59,  249 — 255). — A  comparison  of  the  action  of  the  enzymes  of  various 
moulds  in  the  cleavage  of  certain  polypeptides  shows  that  there  are 
differences  of  degree  and  of  kind  in  their  actions.  W.  D.  H. 

The  Function  of  Septic  Tanks  in  the  Biological  Purification 
of  Sewage.  Achille  Muntz  and  E.  Laine  (Compt.  rend.,  1909, 148, 
597 — 601). — Before  passing  to  the  oxidising  beds,  sewage  is  generally 
first  placed  in  deep  reservoirs,  where  it  forms  a  reducing  medium, 
characterised  by  putrid  emanations.  The  chief  use  of  these  reservoirs 
is  to  allow  suspended  matter  to  settle  down  ;  they  do  not  further  aid 
in  the  oxidation  of  the  organic  substances  in  the  sewage.  G.  B. 

The  Effect  of  Ammonium  Salts  on  the  Fermentation  of 
Wines.  W.  Bierberg  (Centr.  Bakt.  Par.,  1909,  ii,  23,  12—32).— 
It  is  known  that  yeast  can  utilise  the  nitrogen  in  ammonium  salts  as 
food,  and  the  author  investigates  the  effect  of  adding  ammonium  salts 
to  wines  undergoing  fermentation.  The  most  striking  result  is  the 
influence  of  the  initial  content  of  alcohol.  The  larger  the  amount  of 
alcohol  present  originally  the  smaller  the  amount  of  ammonium  salt 
necessary  in  order  to  produce  a  strong  fermentation.  Reasons  are 
adduced  for  supposing  that  the  ammonium  salt  acts  rather  as  a 
stimulant  than  as  a  nutrient.  E.  J.  R. 

The  [CarbonJ  Assimilation  Process  [in  Plants].  Hans  Euler 
(Zeitsch.  physiol.  Chem.,  1909,  59,  122 — 124). — Cxalic  acid  is  not,  as 
supposed  by  Baur,  an  intermediate  product  in  carbon  assimilation,  but 
rather  an  oxidation  product  of  sugar,  and  due  to  respiration.  The 
author's  experiments  support  Ewarts',  criticism  (Abstr.,  1908,  ii,  217) 
of  Usher  and  Priestley's  conclusion  (Abstr.,  1906,  ii,  299,  881)  that 
formaldehyde  is  formed  from  carbon  dioxide  and  a  chlorophyll  extract 
in  the  light.  G.  B. 

Photodynamic  Action  of  Chlorophyll  and  its  Relation  to 
the  Photosynthetic  Assimilation  of  Plants.  Walther  Hal's- 
mann    (Biochem.   Zeitsch.,   1909,   16,    294— 312).— Tappeiner    (Abstr., 

28—2 
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1908,  ii,  867)  and  his  pupils  have  shown  that  certain  fluorescent 
substances,  such  as  eosin,  under  the  influence  of  light  hremolyse  a 
suspension  of  red-blood  corpuscles  and  kill  Paramcecia.  The  author 
now  shows  that  chlorophyll,  including  the  crystallised  chlorophyll  of 
Willstatter,  has  the  same  effect  on  both  objects.  This  "  photo- 
dynamic  "  action  takes  place  in  the  same  regions  of  the  spectrum  as 
photosynthesis,  so  that  there  appears  to  be  an  intimate  connexion 
between  assimilation  and  the  photodynamic  action  of  chlorophyll. 
The  photodyuamic  action  of  phylloporphyrin  is  identical  with  that  of 
hsematoporphyrin.  G.  B. 

The  Effect  of  Light  on  the  Formation  of  Protein  in 
Plants.  W.  Zaleski  (Ber.  deut.  hot.  Ges.,  1909,  27,  56— 62).— The 
fact  that  plants  can  form  protein  in  absence  of  light,  provided  sugar 
and  nitrates  are  supplied,  indicates  that  light  plays  only  an  indirect 
part  in  protein  formation  ;  certain  physiologists  have,  however, 
recently  supposed  that  light  acts  directly  and  supplies  energy.  The 
author's  experiments  are  entirely  opposed  to  the  latter  view. 

Portions  of  etiolated  bean  seedlings  were  grown  on  culture  solutions 
containing  respectively  5  and  10  per  cent,  of  sugar  for  five  and  ten 
days  under  aseptic  conditions.  Some  of  the  experiments  were  made 
in  ordinary  light,  others  in  yellow  light  (light  which  has  passed 
through  saturated  potassium  dichromate  solution),  others  in  blue  light 
(light  passed  through  2%  cuprammonium  hydroxide  solution).  No 
difference  was  observed  between  yellow  and  blue  light,  and  protein 
formation  is  therefore  independent  of  the  wave-length  of  the  light. 
It  is  noteworthy,  however,  that  protein  formation  was  more  intense  in 
coloured  than  in  white  light.  E.  J.  R. 

Ammonia  as  a  Decomposition  Product  of  the  Nitrogenous 
Compounds  in  Higher  Plants.  Wl.  Butkewitsch  (Biochem. 
Zeitsch.,  1909,  16,  (6),  411 — 452). — A  general  discussion,  with  copious 
references  to  the  literature  of  the  subject.  The  production  of  ammonia 
goes  on  even  after  the  protoplasm  has  been  killed  ;  it  is,  however, 
bound  up  with  an  oxidation  process.  This  observation  appears  to  rule 
out  of  court  several  of  the  hypotheses  which  have  been  advanced  to 
account  for  the  decomposition,  and  lends  support  to  the  view  that 
ammonia  is  produced  by  the  oxidation  of  a  proteolytic  substance.  In 
this  connexion  Dakin'e  observation  is  of  interest,  that  amino-aoids  ou 
oxidation  with  hydrogen  peroxide  give  rise  to  fatty  acids,  aldehydes, 
ami  ammonia : 

R-CH(NH,)-CO.,H  +  0.,  =  R-CO..H  +  NHS  +  CO, 

IM'lliMI  .)•»  :<>".,  1 1  |  i)  =  R-COH  +  NHg  +  OOp 

bu(  it  is  ii"l  clear  that  oxidation  is  an   indispensable  condition,  and  it 

I",  ible  that  even  in  one  and  the  same  cell  ammonia  may  bo  formed 
by  M'venil  different  processes,  as  by  oxidation  of  an  auiiuo-acid  or  by 
addition  of  hydrogen  to  an  amide.  K.  J.  lv. 

Oyanogenetlo   Plants.      Asm-.    W.    K.    i>k  JoHG  (B*0.   trar.  Mm., 

1909,  28,  l'I  -41).— Treub  lias  shown  (Abate.,   1896,  ii,   827)  that 
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the  leaves  of  Pangium*  edule  contain  hydrogen  cyanide,  partly  as  a 
stable  compound  hydrolysed  by  an  enzyme  also  present  in  the  leaves, 
and  probably  also  in  a  free  or  very  loosely  combined  condition,  since  a 
greater  or  less  quantity  is  evolved  when  the  leaves  are  treated  with 
boiling  absolute  alcohol. 

The  stable  compound  isolated  from  the  leaves  is  shown  to  be 
identical  with  the  glucoside  gynocardin  discovered  by  Power  and  Lees 
(Trans.,  1905,  87,  349)  in  the  seeds  of  Gynocardia  oclorala. 

When  an  absolute  alcoholic  solution  of  gynocardin  cooled  to  -  10° 
is  treated  with  sufficient  aqueous  gynocard;ise  solution  to  dilute  the 
alcohol  to  the  same  extent  as  that  effected  by  the  moisture  contained 
in  the  leaves  of  Pangium  edule,  the  solution  after  one  hour  is 
found  to  contain  a  very  small  amount  of  hydrogen  cyanide  (estimated 
by  adding  a  known  excess  of  potassium  hydroxide  solution  containing 
a  chloride  and  titrating  with  j.V/100-silver  nitrate  solution,  correction 
being  made  for  the  retardation  in  the  appearance  of  the  opalescence 
by  the  excess  of  alkali),  but  as  the  quantity  remains  constant  the 
conclusion  is  drawn  that  enzyme  action  is  inhibited  by  alcohol  of  such 
strength  at  -  10°,  and  that  the  trace  of  hydrogen  cyanide  detected  is 
liberated  before  the  aqueous  enzyme  solution  is  completely  mixed  with 
the  alcoholic  glucoside  solution.  In  order,  therefore,  to  determine 
whether  the  evolution  of  hydrogen  cyanide  when  the  leaves  of  Pangium 
edule  are  treated  with  boiling  alcohol  is  due  to  enzyme  action,  experiments 
were  carried  out  at  — 10°.  When  fragments  of  the  leaves  are  immersed 
in  absolute  ethyl  alcohol  at  -  10°,  hydrogen  cyanide  is  liberated  in 
amounts  almost  efjual  to  those  evolved  by  the  treatment  with  boiling 
alcohol,  and  50 — 100  times  as  great  as  that  observed  in  the  experi- 
ment (above)  with  alcoholic  gynocardin  solution.  The  conclusion  is 
drawn  that  the  hydrogen  cyanide  extracted  from  the  leaves  by  alcohol 
occurs  either  in  a  free  or  very  loosely  combined  condition,  possibly  as 
a  cyanohydrin.  Since  Ultee  (this  vol.,  i,  293)  has  shown  that  the 
cyanohydrins  do  not  precipitate  silver  nitrate  solution,  a  series  of 
determinations  were  made  of  the  amounts  of  hydrogen  cyanide 
extracted  from  the  leaves  by  absolute  alcohol  at  -  10°,  both  by  direct 
titration  as  described  above  (determining  the  total  hydrogen  cyanide, 
free  and  as  cyanohydrin,  if  any)  and  by  precipitation  with  excess  of 
silver  nitrate  solution  and  determination  of  the  cyanide  in  the 
precipitate.  The  results  show  that  for  the  most  part  the  hydrogen 
cyanide  is  present  in  the  free  state,  but  they  do  not  indicate  with 
certainty  whether  a  small  quantity  occurs  in  the  form  of  an  unstable 
compound.  It  is  pointed  out  that  in  cyanogenetic  plants  a  state  of 
equilibrium  exists  between  the  aldehyde  or  ketone,  the  sugar,  and  the 
hydrogen  cyanide,  and  the  latter  will  be  found  in  a  free  state  when  it 
is  pi  od  need  by  the  plant  in  a  relatively  larger  proportion  than  the 
aldehyde  or  ketone  and  the  sugar. 

The  author  has  isolated  from  the  leaves  of  the  Phaseolus  lunatus 
the  glucoside  phaseolunatin  obtained  by  Dunstan  and  Henry  (Abstr., 
1904,  ii,  71)  from  the  seeds  of  the  same  plant,  and  in  agreement  with 
these  authors  (Abstr.,  1907,  ii,  572),  but  contrary  to  the  observation 
of  Kohn-Abrest  (Abstr.,  1906,  ii,  625),  he  has  obtained  it  also  from 
Java  beans.  E.  H. 
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Biochemical  Investigations  on  the  Development  of  Antho- 
cyanin  in  Plants.  R.  Combes  (Gompt.  rend.,  1909,  148,  790—792). 
— It  is  known  that  anthocyahin  is  formed  iu  leaves  under  the  action 
of  strong  light  or  of  low  temperatures.  Overton  has  shown,  also, 
that  it  is  formed  when  plants  grow  in  culture  solutions  containing 
sucar,  and  he  suggests  that  its  formation  is  in  all  cases  due  to  excess 
of  sugar  in  the  cell  sap.  The  author  has  examined  a  number  of  leaves 
which  had  turned  red  under  the  influence  of  autumn  frosts  or  of  strong 
light  and  compared  them  with  green  leaves.  In  all  cases  the  red 
leaves  contained  more  sugar  (estimated  after  hydrolysis)  and  more 
glucosides  than  the  green  leaves  ;  these  results  are  quite  in  accordance 
with  Overton's  view.  It  does  not  appear  that  the  insoluble  carbo- 
hydrates have  much  to  do  with  the  formation  of  anthocyanin,  since 
they  are  sometimes  more  and  sometimes  less  in  red  than  in  green 
leaves.  The  plants  examined  were  Ampelopsis  hederaceae,  Rosa  canina, 
Mahonia  aqui folium,  Sorbus  latifolia,  and  Spirea  paniculata. 

E.  J.  R, 

Scatole  and  Indole  in  Wood  of  Celtis  reticulosa.  Christian 
A.  Herter  (J.  Biol.  Chem.,  1909,  5,  489— 492).— Celtis  reticulosa  is  a 
tree  which  grows  in  Java.  It  is  termed  "  filth  wood  "  by  the  natives 
on  account  of  the  faecal  odour  of  the  wood.  Scatole  has  been  obtained 
from  it  by  Dunstan  (Abstr.,  1890,  191) ;  this  is  confirmed  ;  indole  was 
also  found  in  less  amount ;  although  indoleacetic  acid  was  not  found, 
the  substances  mentioned  are  believed  to  originate  from  tryptophan, 
and  not  to  be  synthesised  from  simpler  substances.  W.  D.  H. 

Oil  of  Colocynth  Seeds.  Carlo  Grijialdi  and  L.  Prussia  (Boll. 
Chim.  Farm.,  1909,  48,  93— 95).— The  constants  of  colocynth  oil, 
which  is  best  extracted  from  the  seeds  by  means  of  carbon  tetra- 
chloride, are  as  follows :  D15  0*9289  ;  DJf  0-8733 ;  solidifying  point, 
14°;  refractive  index  on  Zoiss's  butter  refractometer,  78'2  at  15  . 
723  at  25°,  and  63*5  at  40°;  thermal  degreo  on  the  Tortelli  thermo- 
oleometer,  86*4  ;  acid  number,  2"7  ;  Hehner  number,  90-72  ;  saponifica- 
tion number,  191-7;  Hub]  iodine  number,  120*37  j  Reiohert-Meiaa] 
number,  0 *32.  The  fatty  acids  of  the  oil  give  the  following  constants  : 
D  0  B537  ;  m*p.  29-2—30°;  solidifying  point,  26-2—27-2°;  refrac- 
tive index  on  Zoiss's  butter  refractometer,  56-7  at  30°,  51-5  at  40  ,  and 
I  at  45°;  acid  number,  192*6  ;  saponification  value,  198*2  ;  lliibl 
imbue  number,  121-0  ;  absolute  iodine  number  (Tortelli  and  Kuggeri), 
150*0  j  mean  molecular  weight  <>f  the  insoluble  fatty  acids,  272*0. 
liquid  fatty  acids  constitute  66  2  6, and  the  solid  ones  43 -8",;,  of  the 
whole. 

The  nil  lias  slight  drying  properties,  and  is  similar  in  all  it < 
chs  to  the  oils  of  other  cucurbitaoeous  scods. 

Tin- colour  reactions  nf  1  he  oil  are  given.  T.  II.  1'. 

A  Simple  Method  for  Detecting  Benzoic  Acid  in  Cran- 
ben  i(         \  ijtob  inU    hot.  Ou.,  1909,  27,  63—70).— 

K.    ;n ni  of  benzoic  arid  in  cranberries  (Pacoimwn  oitii  idaea)  is 

surprisingly  large,  in  view  of  the  East  thai   it  acts  as  a  preservative, 
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and  has  been  estimated  at  0'05  to  0'08%  in  the  fresh  berry  and 
0  45%  in  the  dried.  The  dried  berries  are  placed  in  a  covered 
watch-glass  and  warmed  with  a  small  flame  ;  free  benzoic  acid 
sublimes,  condenses  on  the  cover,  and  may  be  recognised  by  its  appear- 
ance under  the  microscope  and  its  behaviour  towards  sodium  hydroxide 
followed  by  hydrochloric  acid.  The  method  is  so  sensitive  that  even  a 
single  berry,  which  would  contain  about  O'OOOl  gram  of  benzoic  acid, 
gives  a  distinct  reaction.  Larger  quantities  of  benzoic  acid  are 
readily  obtained  by  extracting  a  number  of  berries  with  ether, 
evaporating  the  extract,  and  subliming  the  residue. 

Benzoic  acid  was  found  in  all  parts  of  the  fruit  and  in  the  seeds, 
but  not  in  the  leaves  or  stalks.  Faccinium  oxycoccus  also  contained 
benzoic  acid,  although  in  smaller  quantity  than  V.  vitis  idaea.  V. 
myrtillus  (bilberry)  and  V.  uliginosum  contained  none.  E.  J.  R. 

Stacbyose  from  White  Jasmine.  J.  Vintilesco  (J.  Pharm. 
Chim.,  1909,  [vi],  29,  336 — 339). — From  the  twigs  of  white  jasmine 
a  sugar  has  been  isolated,  the  properties  of  which  point  to  its 
being  identical  with  Tanret's  stachyose,  C„4H4.10.2I  ;  a  direct  com- 
parison of  the  two  sugars  confirms  the  correctness  of  the  supposition. 

C.  S. 

The  Constants  of  Jasmine  Flower  Wax.  Lionel  G.  Radcliffe 
and  J.  Allen  (J.  Soc.  Chem.  Ind.,  1909,  28,  227). — Jasmine  flower  wax 
is  obtained  by  extracting  the  petals  with  light  petroleum  of  low  b.  p. 
and  then  macerating  the  crude  wax  obtained  with  alcohol  so  as  to 
extract  the  odoriferous  matters.  After  drying,  a  specimen  of  the  wax 
gave  the  following  constants  :  solidifying  point,  56 — 57°;  refraction  in 
Zeiss's  butyrometer,  30  at  84°,  33  at  74°,  36  at  70°,  38  at  65°,  40  at  62°, 
42  at  60°,  44  at  56°;  acid  value,  0-28 ;  saponification  value,  6'5S;  the 
saponification  had  to  be  carried  out  in  the  presence  of  amyl  alcohol. 
Iodine  value  by  Wys's  method,  52 — 53°. 

The  fatty  acids  after  having  been  freed  from  unsaponifiable  matter 
by  repeated  treatment  with  light,  petroleum  in  the  presence  of  an 
alkali  show  a  mean  mol.  weight  of  398  and  an  iodine  value  of  39%. 
The  mixed  fatty  acids  when  crystallised  from  boiling  alcohol  melt 
between  57°  and  65°. 

The  unsaponifiable  matter  when  crystallised  from  ether  melts  sharply 
at  64°.  It  probably  contains  alcohols,  but  it  has  not  yet  been  success- 
fully investigated.  L.  de  K. 

"  Oleuropein  "  from  Olive  Leaves.  Frederick  B.  Power  and 
Frank  Tutin  {Pharm.  J.,  1908,  iv,  27,  714—715.     Compare  Abstr., 

1908,  i,  994.) — Bourquelot  and  Vintilesco  are  wrong  in  supposing 
that  the  authors  had  not  given  proof  of  the  existence  of  a  glucoside 
in  olive  bark  (Trans.,  1908,  93,  891).  The  "oleuropein"  obtained 
from  olive  leaves  by  Bourquelot  and  Vintilesco  is  not  homogeneous  and 
is  not  a  chemical  individual.  G.  B. 

Fruit  of  Viburnum  nudum.     Bobert   H.    Lott   (Chem   Xews, 

1909,  99,  169). — The  fruit  of  this  shrub  was  gathered  about  the  end 
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of  August,  1907,  in  the  swampy  district  around  Sylvan  Beach,  New 
York.  An  alcoholic  extract  of  the'berries  reacted  acid  towards  litmus, 
and  when  freed  from  alcohol  by  distillation  left  a  dark  thick  syrup 
and  a  blue,  resinous,  gummy  substance.  The  amount  of  sugar  found 
present  in  the  sugar  extract  was  42'85%,  and  probably  consisted  of 
dextrose  and  lsevulose.  An -average  of  four  estimations  gave  4  3%  of 
ash,  the  composition  of  which  was  : 


Si02. 

A1A- 

Fe203. 

CaO. 

MgO. 

K„0. 

Na20. 

S03. 

PA- 

2 -11 

3-88 

3-88 

7-66 

1-87 

12-87 

1679 

27-14 

12-89 

The  dried  berries  from  the  sugar  extraction  were  digested  with  ether 
and  the  ethereal  extract  treated  with  bone  charcoal,  when  an  amber- 
coloured  oil  was  obtained,  having  D  09353,  b.  p.  82°,  and  an  odour 
resembling  olive  oil.  Saponification  results  indicate  that  this  oil  is 
one  of  the  oleins  in  the  same  group  as  castor  oil  and  olive  oil;  the  acids 
separated  were  probably  oleic  and  linoleic.  Albumin  containing 
sulphur  was  also  present,  and  tests  for  acids  made  on  the  sugar 
extraction  showed  the  presence  of  tartaric  acid,  a  small  quantity  of 
malic  acid,  and  larger  quantities  of  citric  acid.  J.  V.  E. 

Composition  of  Volcanic  Soil  from  Java.  Jakob  11.  van 
Bemmelen  (Chem.  Weekblad.,  1909,  6,  199—215,  254).— The  author 
gives  the  results  of  analyses  of  a  number  of  samples  of  volcanic  soil 
from  Java.  A.  J.  W. 

Nitrification  of  Soils  in  situ.  Isidore  Pouoet  and  Guiraud 
(Compt.  rend.,  1909,  148,  725 — 727). — Determinations  were  made  of 
the  amount  of  nitrates  present  in  two  uncultivated  and  uncropped  plots 
at  the  School  of  Agriculture,  Maison-Carree,  Algeria.  A  colorimetric 
method  was  used.  During  the  wet  months  (January  to  April)  the  soil 
is  almost  depleted  of  nitrates,  but  nitrification  does  not  at  once  begin 
when  drier,  warmer  weather  sets  in.  Throughout  May,  very  little 
nitrate  was  found.  Later  on,  the  authors  consider  that  denitrification 
takes  place.  E.  J.  R. 

Production  of  Nitric  Acid  in  Humus  and  Peat  Soils. 
Fa.  W'kis  (Bied.  Zentr.,  1909,  38,  145—148;  from  Forstl.  Forsogsvas, 
1908,  257 — 296). — Results  of  monthly  determinations  of  nitrates  in 
two  typical  Danish  humus  soils  from  beech  woods,  free  from  calcium 
carbonate,  showed  (with  one  exception  in  July)  that  nitrates  were 
inv.-n-iahly  present,  sometimes  in  considerable  quantity.  The  greatest 
amounts  of  nitrates  were  found  in  the  coldest  months  (November  to 
February).  The  comparatively  low  results  obtained  in  the  warmer 
months  aro  probably  attributed  to  tho  absenco  of  sufficient  moisture  for 
nitrification,  or  to  the  nitrates  being  to  a  great  extent  taken  up  by 
the  <<  N.  H.  J.  M. 

Soil  Fatigue.     Oswai.h  Sohbeinbb  and  M.  X.  Suu,ivan  (J.  Biol. 

.  1900,6,  89-  50).     The  fatigue  of  soils,  duo  to  the  growth  of 

one  kind  of  crop,  is  not  altogether  due  to  using  up  of  ash  oonstituents. 

The  |'H -rut,  experiment!  with  the  oow  pea  show  thai  organic  Bubstances 
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are  produced  which  cause  infertility ;  one  of  these  toxic  materials  was 
crystallised  out.  W.  D.  H. 

The  Action  of  Iron  on  Wine.  J.  Auguste  Trillat  (Compt. 
rend.,  1909,  148,  792 — 795). — Iron,  whether  in  the  metallic  state  or 
in  the  form  of  certain  salts,  has  an  injurious  effect  on  wine,  causing  a 
deposition  of  the  colouring  matter  and  the  production  of  an  odour  and 
taste  resembling  that  produced  by  age.  The  author  has  already 
shown  that  acetaldehyde  is  formed  in  red  wine,  and  he  finds  that 
the  effect  of  iron  is  simply  to  hasten  this  action  and  cause  it  to  go 
on  to  a  much  greater  extent.  Acetal  or  ethyl  acetate  are  formed 
at  the  same  time.  The  deposit  of  colouring  matter  is  brought  about 
by  the  aldehyde.  Other  factors,  such  as  the  amount  of  air  present  and 
the  composition  of  the  wine,  also  influence  the  reaction,  but  in  the 
main  it  appears  that  iron  simply  accelerates  the  processes  naturally 
taking  place,  and  thus  brings  about  an  artificial  "  ageing  "  of  the  wine. 
The  processes  are,  however,  sufficiently  distorted  to  spoil  the  wine. 

E.  J.  R. 

Effect  of  Mineral  Manures  on  Certain  Cyperaceae.  J.  B.  Geze 
(Compt.  rend.,  1909,  148,  727 — 730). — The  experiments  show  that 
nitrogenous  manures  increased  the  yield  of  Carexriparia  and  C.  slricta. 
Phosphates  and  potassium  had  no  decided  influence.  E.  J.  R. 

Feeding  Value  of  Cereals  as  Calculated  from  Chemical 
Analyses.  Joseph  S.  Chamberlain  (U.S.  Dept.  Agric,  Bureau 
Chem.  Bui.  120,  1909). — Cereal  grains  may  be  divided  into  three 
groups,  represented  by  (1)  oats,  as  a  typical  muscle  or  energy  pro- 
ducing food,  (2)  wheat,  and  (3)  maize  as  a  fat  or  heat  producing  food. 
The  oats  group  includes  emmer  (Triticum  dicoccum)  and  einkorn  (T.mono- 
coccum),  which  are  nearly  equal  to  oats  in  food  value,  whilst  the  maize 
group  includes  broom-corn  millet  (Panicum  miliaceum)  and  the  non- 
saccharine  sorghum  (Andropogon  sorghum),  which  are  lower  in  food 
value  than  maize  itself,  but  equal  the  oat  group.  The  wheat  group, 
including  barley  and  rye,  which  are  nearly  equal  to  wheat  in  food 
value,  is  intermediate  between  the  oats  and  maize  groups. 

The  introduction  of  foreign  varieties  of  cereals  into  the  United 
States  has  resulted  in  increased  amounts  of  protein  in  oats  and 
barley. 

Detailed  analytical  and  calculated  results  are  given. 

N.  H.  J.  M. 

Nitrogen  Compounds  in  Rain  and  Snow.  Frank  T.  Shutt 
(Trans.  Hoy.  Soc.  Canada,  1909,  [iii],  2,  Sect.  III.,  181—185.  Compare 
Abstr.,  1908,  ii,  422). — Analyses  of  rain  and  snow  during  the  year 
March,  1907,  to  February,  1908.  The  average  results  for  the  year  are 
as  follows  : 

Nitrogen  per  million.  Nitrogen  per  acre  (lbs.). 

^  \        • > 

Rainfall.         As  As  Albu-  As  As  Albu- 

inches.    ammonia.,   nitrates,    minoiil.  ammonia,  nitrates,    minoid.      Total. 
37-35         0-296         0-134         0-082         2-502         T134         0-692         4'328 
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The  percentages  of  nitrogen  as  ammonia  and  as  nitrates  in  the 
total  nitrogen  (excluding  organic  N)  were  688  and  31 '2  respectively. 

The  actual  amount  of  rain  was  24-05  inches,  the  rest,  13  3  inches, 
being  scow  (equivalent  to  133  inches),  and  it  is  estimated  that  about 
75%  of  the  total  nitrogen  was  supplied  by  the  rain  and  25%  by  snow. 

Separate  analyses  of  rain  (46)  and  of  snow  (32)  showed  that  both 
contain  about  the  same  amount  of  nitrogen  as  nitrates  and  nitrites, 
whilst  the  rain  was  found  to  contain  nearly  twice  as  much  ammonia, 
and  three  times  as  much  albuminoid  ammonia  as  snow. 

Results  were  obtained  indicating  that  snow  has  a  slighter  solvent  or 
absorbent  action  than  rain.  A  fall  of  snow,  8-75  inches  ( =  0*875 
inch  of  rain),  early  on  December  30  contained  0-09,  0T15,  and  0-086 
per  million  of  nitrogen  as  ammonia,  as  nitrates,  and  as  organic  matter 
respectively.  This  was  followed  shortly  afterwards,  10-30  a.m.,  by 
0-15  inch  of  rain  containing  0238,  0-582,  and  0271  per  million  of 
nitrogen  in  the  respective  forms.  N.  H.  J.  M. 

Nitric  Acid  and  Agriculture.  L.  Grandeau  (Bied.  Zentr.,  1909, 
38,  148—150;  from  Ann.  sci.  agron.,  1906,  II,  256— 277).— Experi- 
ments with  various  crops  grown  in  plots  of  five  are,  without  manure, 
with  minerals  alone,  and  with  minerals  and  nitrogen  respectively. 
The  soil  was  a  poor  sand  containing  N,  0  005;  P205,  0-063  ;  K20, 
0173,  and  CaO  +  MgO,  0-180%.  The  average  yields  during  eight  years 
were  10,500  kilos,  without  manure,  11,840  kilos,  with  minerals  only, 
and  17,700  kilos,  per  hectare  with  nitrogenous  and  mineral  manure;  so 
that  whilst  minerals  alone  gave  an  increase  of  only  1 1*3%,  minerals 
in  conjunction  with  nitrogen  increased  the  yield  40-l%. 

In  an  experiment  with  potatoes  manured  with  calcium  and  sodium 
nitrates,  it  was  found  that  whilst  sodium  nitrate  more  than  doubled 
the  yield,  the  calcium  salts  produced  a  still  greater  increase. 

N.  H.  J.  M. 

Can  Calcium  Cyanamide  with  a  large  Amount  of  Calcium 

Carbide  Act  Injuriously  on  Vegetation  ?    IIjalmar  von  Feii.it/.in 

(Deut.  laiuiw.  PreetB,  1909,  36,  327.     Compare  Aeby,  Chem.  Zeit.,  1909, 

and    Easelhoff,    Lcmdw.    Versuchs-.Siat.,    1908,   68,    189).— Pot 

imente,  in  which  oats  were  grown  in  sand,  showed  that  only  about 

half  or  two-thirds  of    the  seeds  produced   plants    when   Norwegian 

lamide,    containing    5-5",,    of     carbide,    and    Swedish    cyanamide, 

containing    0-1';,,,   were    applied    at    the  same  time.      When    the   two 

preparations  of  calcium  cyanamide  were  applied   fourteen  days  before 

ing  the  sccd.no  injurious  action  was  observed.      Even  considerable 

anion nts  of  uncli  mged  calcium  carbide  are  t  hciefore  harmless,  provided 

thai  the  manure  is  applied  in  good  time.  N.  H.  J.  M. 
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Analytical   Chemistry. 


Substitute  for  Forceps  and  for  Triangles  in  Desiccators  : 
Article  for  General  Laboratory  Use.  C.  W.  Easley  (J.  Amer. 
C/iem.  Soc,  1909,  31,  463 — 464). — A  crucible  bolder  is  described  wbich 
consists  of  a  brass  ring  and  bandle,  and  enables  the  crucible  to  be  readily 
removed  from  the  desiccator  without  employing  forceps  or  taking  off 
the  lid  of  the  crucible.  Three  adjustable  brass  screws,  120°  apart, 
piss  through  the  ring  near  the  lower  edge;  the  top  of  each  screw  is 
bored,  and  a  short  piece  of  platinum  wire,  1  mm.  in  diameter,  is 
inserted  ;  it  is  on  these  that  the  crucible  rests.  The  holder  can  also 
be  used  as  a  substitute  for  the  platinum  triangle.  E.  G. 

New  Forms  of  Percolating  and  Extraction  Apparatus. 
Kahl  yon  der  Heide  (Zeitsch.  Nahr.  Genussm.,  1909,  17,  315 — 320). 
— In  the  first  apparatus  described,  the  solution  to  be  extracted  by 
percolation"  is  placed  in  a  wide  tube,  the  lower  end  of  which  is  drawn 
out  and  tits  into  the  neck  of  the  boiling  flask.  The  ether  vapour 
coming  from  the  latter  passes  up  a  side-tube,  reaching  nearly  to  the 
top  of  the  apparatus,  and  then  downwards  through  a  tube  surrounding 
the  side-tube  and  entering  the  bottom  of  the  tube  containing  the 
solution.  The  ether  vapour  bubbles  through  the  solution,  and  the 
condensed  ether  flows  back  again  into  the  flask  through  a  central  tube 
reaching  downwards  below  the  surface  of  the  solvent  in  the  flask.  A 
spiral  condenser  which  tits  into  the  apparatus  is  also  described.  In 
another  form  of  the  apparatus,  the  ether  vapour  passes  up  into  a 
condenser,  and  the  ether  then  falls  through  a  central  tube  to  the 
bottom  of  the  wide  tube  containing  the  solution  to  be  extracted. 
Perforated  inverted  cups  fitted  round  the  outside  of  the  central  tube 
cause  the  ether  to  mix  with  the  solution,  and  a  side-tube  allows  the 
ether  to  flow  from  the  top  of  the  apparatus  back  into  the  flask.  A 
modified  form  of  this  apparatus  is  described,  which  may  be  used  with 
either  ether  or  chloroform  as  the  solvent.  A  modified  Soxhlet 
apparatus  shown  consists  of  the  ordinary  wide  tube  for  containing 
the  cartridge ;  this  tube  is  surrounded  by  another  tube,  and  the 
syphon  is  arranged  in  the  space  between  the  two.  The  ether  vapour 
also  passes  up  this  space  and  enters  the  inner  tube  through  a  series  of 
holes  at  the  top  of  the  inner  tube.  W.  P.  S. 

Munroe  Crucible.  Walter  0.  Snelling  (J.  Amer.  Chem.  Soc, 
1909,  31,  456— 461).— Munroe  (Abstr.,  1888,  1333)  has  recommended 
a  crucible  of  the  Gooch  pattern,  in  whicli  the  asbestos  filtering  medium 
is  replaced  by  platinum  felt.  As  this  crucible  possesses  many 
advantages  and  is  not  yet  generally  known,  the  methods  of  preparing 
the  felt  and  using  the  crucible  are  again  described.  E.  G. 

A  System  of  Qualitative  Analysis  for  the  Common 
Elements.  [IV.]  Analysis  of  the  Alkaline  Earths  and  Alkali 
Groups.  William  C.  Bray  (Tech.  Quart.,  1908,  21,  450—489. 
Compare  Abstr.,  1908,  ii,  538). — The  barium,  calcium,  strontium,  and 
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also  the  magnesium  are  precipitated  jointly  as  carbonates  by  adding 
an  excess  of  ammonia  and  ammonium  carbonate  and  some  alcohol. 
The  nitrate  is  evaporated  to  dryness,  and  the  residue  heated  to  expel 
ammonium  salts.  After  dissolving  in  a  little  water,  one-third  of  the 
solution  is  mixed  with  sodium  hydroxide  and  phosphate,  also  with 
some  alcohol,  which  causes  a  precipitate  of  lithium  phosphate.  The 
nitrate  is  then  tested  for  potassium  with  sodium  cobaltinitrite.  The 
remainder  of  the  solution  is  evaporated  with  hydrofluoric  acid  to 
remove  any  lithium  as  fluoride,  and  sodium  is  then  tested  for  with 
potassium  metantimoniate. 

The  carbonates  are  dissolved  in  acetic  acid,  and  the  barium  is 
precipitated  with  potassium  chromate.  The  strontium  is  then  also 
precipitated  as  chromate  by  adding  ammonia  and  some  alcohol,  and  to 
the  filtrate  ammonium  oxalate  is  added  to  remove  the  calcium.  Finally, 
the  magnesium  is  precipitated  with  ammonia  and  sodium  hydrogen 
phosphate. 

For  minute  details,  and  a  large  number  of  interesting  test  experi- 
ments, the  original  article  should  be  consulted.  Jj.  DE  K. 

Estimation  of  Acids  Contained  in  Hydrogen  Peroxide. 
Hermann  Endemann  (Zeitsch.  angew.  Chem.,  1909,  22,  673 — 674). — 
The  author  states  that  when  titrating  commercial  hydrogen  peroxide 
with  standard  alkali  and  phenolphthalein  in  the  cold,  only  half  of  the 
acidity  present  is  found,  so,  consequently,  the  result  must  be  multiplied 
by  two.  Better  results  are  obtained  by  adding  to  50  c.c.  of  the  sample 
10 — 15  c.c.  of  ilT/5-sodium  hydroxide  and  heating  until  no  more  oxygen 
is  evolved ;  this  may  be  much  accelerated  by  adding  some  pieces  of 
platinum  wire.  When  cold,  the  excess  of  alkali  is  titrated  with 
V  5  hydrochloric  acid. 

A  qualitative  analysis  will  reveal  the  nature  of  the  acid  impurity. 

L.  DE  K. 

Application  of  Urine  to  the  Detection  of  Oxidising 
Substances.  Juan  Fages  Viroili  (Anal.  Fis.  Quim.,  1908,  6, 
519—523;  Ann.  Chim.  anal.,  1909,  14,  129— 132).— The  following 
procedure  is  recommended  as  a  test  for  minute  traces  of  certain 
oxidising  agents.  To  a  small  quantity  of  the  substance  in  a  test  tube 
(a  fragment  to  1  gram,  if  solid,  or  a  drop  to  1  c.c.,  if  liquid),  1  c.c.  of 
urine  is  added,  and  four  times  the  volume  of  hydrochloric  acid,  I)  142; 
on  mixing,  a  purple  coloration  appears  more  or  loss  rapidly,  depending 
On  tin'  nature  and  amount  of  the  oxidising  agent  present..  As  traces 
of  ferric  chloride  (or  chlorine)  are  often  present  in  hydrochloric  add 
in  sufficient  quantity  to  produce  a  Paint  purple  coloration,  even  when 
other  oxidising  substances  are  nol  present,  the  test  should  always  be 
iniide  hv  c  i  iri  on  with  B  blank,  using  urine  and  hydrochloric  acid 
nit Relatively   large  quantities  of   oxidising  agents  either  do   not 

produce  the  purple  coloration,  or  it.  is  fugitive,  giving  place  to  a  dear 

yellow  colour;  the  purple  substance  is  easily  oxidised  to  higher 
oxidat  ion  product 

Bj  meant  of  i  he  test,  0-000003  gram  of  potassium  ohlorate  can  be 
detected,  and  about  the  same  weight  of   hydrogen  peroxide.     It  is 
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more  delicate  than  the  method  based  on  the  use  of  aniline  hydro- 
chloride (this  vol.,  ii,  179),  with  which  it  may  be  advantageously 
combined  as  a  means  of  detecting  either  very  small  or  larger  quantities 
of  oxidising  substances  as  follows.  To  the  solution  prepared  for  the 
test  as  above,  4  volumes  of  the  hydrochloric  solution  of  aniline 
hydrochloride  are  added.  Traces  of  an  oxidising  agent  produce  a 
purple  colour,  larger  quantities  a  blue  or  green  coloration,  following 
the  purple. 

The  urine  test  responds  to  the  oxidising  compounds  to  which  aniline 
hydrochloride  is  sensitive  (loc.  cit.),  and,  in  addition,  to  traces  of 
bromine,  nitrites,  nitrates,  free  nitric  acid,  ferric  chloride,  and 
molybdates  (slowly).  Bromides,  which  hinder  the  aniline  test,  do 
not  affect  the  urine  test,  but  iodides  must  not  be  present  in  either 
case.  W.  A.  D. 


Detection  and  Estimation  of  Chlorates  in  Urine.  Juan  Fages 
Virgili  (Anal.  Fis.  Quim.,  1909,  7,  56—63). — The  facts  recorded  in 
two  previous  papers  (this  vol.,  ii,  179,  and  preceding  abstract)  are 
applied  to  the  detection  and  estimation  of  chlorates  in  urine. 

Detection. — To  1  c.c.  of  urine,  4  c.c.  of  the  solution  A  or  B  of  aniline 
hydrochloride  are  added.  If  chlorates  are  absent,  no  change  of  colour 
occurs,  but  minute  traces  of  a  chlorate  produce  a  purple  colour,  due  to 
the  action  of  the  chlorate  and  hydrochloric  acid  on  the  chromogenic 
substances  present  in  the  urine  ;  when  a  chlorate  is  present  in  larger 
proportion,  the  purple  colour,  if  produced  at  first,  is  soon  destroyed  by 
the  excess  of  chlorate,  but  in  this  case  the  aniline  hydrochloride 
betrays  the  presence  of  this  excess  by  producing  a  characteristic  blue 
coloration.  When  the  proportion  of  chlorate  in  a  urine  is  very  small, 
the  test  for  chlorate  can  be  carried  out  by  adding  hydrochloric  acid 
(4  vols.)  to  the  urine,  when  the  purple  coloration  is  developed, 
changing  to  yellow  if  more  than  a  trace  of  chlorate  be  present.  The 
colour  test  is  not  available  in  the  presence  of  the  oxidising  compounds 
enumerated  in  the  previous  papers. 

Estimation. — This  is  effected  colorimetrically  by  a  method  analogous 
to  that  already  described  (loc.  int.).  One  c.c.  of  urine  (suitably  diluted 
if  necessary),  containing  not  more  than  00025  gram  or  less  than 
00020  gram  of  chlorate,  is  mixed  with  5  c.c.  of  water,  and  25  c.c.  of 
solution  A  or  20  c.c.  of  solution  B  added.  The  colour  is  compared 
(after  twenty  minutes  in  the  case  of  A  or  ten  minutes  in  the  case  of  B) 
with  that  of  a  series  of  solutions  freshly  prepared  by  mixing  1  c.c.  of 
urine  free  from  chlorate  with  5,  4-75,  4-5,  425,  and  4  c.c.  of  a  solution 
of  05  gram  potassium  chlorate  per  litre,  in  each  case  diluting  exactly 
to  6  c.c,  and  adding  25  c.c.  of  solution  A  (or  20  c.c.  of  B).  The  results 
obtained  are  very  good. 

Another  method  suitable  for  very  small^quantities  of  chlorate  (0'1  to 
0-5  gram  KC103  per  litre)  consists  in  adding  sufficient  of  the  dilute 
standard  solution  of  potassium  chlorate  to  make  the  coloration  equal  in 
intensity  to  that  given  by  a  urine  containing  a  known  proportion  of 
chlorate  ;  the  quantity  of  chlorate  originally  present  is  then  obtained 
by  difference.  W.  A.  D. 
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The  Reduction  and  Estimation  of  Perchlorates.  Victor 
Rothmund  (Zeitsch.  anorg.  Chem.,  1909,  62,  108 — 113). — Perchlorates 
are  not  reduced  by  the  ordinary  reducing  agents,  or  by  electrolytic 
means.  Reduction  has  been  performed  by  Tommasi  (Ber.,  1879,  12, 
1701)  with  hyposulphites,  and  by  Sjollema  (Abstr.,  1905,  ii,  21)  with 
ferrous  hydroxide,  but  neither  of  these  methods  gives  accurate 
quantitative  results.  A  practically  complete  reduction  is  obtained  by 
using  titanous  sulphate,  about  twice  the  theoretical  quantity  of  which 
is  boiled  with  the  perchlorate  solution  in  a  current  of  carbon  dioxide. 
The  excess  of  titanous  sulphate  [is  :then  removed  by  means  of  per- 
manganate, and  the  chlorine  titrated  by  Volhard's  method.  The 
titanous  salt  remaining  may  also  be  titrated  with  ferric  alum  (Knecht, 
Abstr.,  1908,  ii,  627),  but  this  method  is  less  convenient,  as  it 
requires  the  complete  exclusion  of  air. 

Nitrates,  if  present,  must  first  be  removed,  for  instance,  by  electro- 
lytic reduction.  In  addition  to  titanium  salts,  the  lower  salts  of 
vanadium  and  molybdenum  reduce  perchromates,  tungsten  salts  act 
much  more  slowly,  and  chromous  salts  only  to  a  minute  extent  after 
many  hours'  boiling. 

The  difference  between  reducing  agents  in  this  respect  is  entirely  one 
of  specific  velocity,  and  not  of  potential ;  thus  in  the  series  zinc- 
chromium-vanadium-titanium,  the  first  two  ions,  with  a  high 
reduction  potential,  are  the  least  active,  whilst  titanium,  the  potential 
of  which  lies  below  that  of  hydrogen,  acts  most  rapidly.  The  reaction 
furnishes  an  additional  example  of  a  reduction  process  accelerated  by 
the  presence  of  metals  capable  of  exiting  in  more  than  one  state  of 
oxidation.  C.  H.  D. 

Acidimetric  Estimation  of  Alkali  Iodides.  Kkwin  Rupp  and 
F.  Pfenning  (Arch.  I'harm.,  1909,  247,  108— 110).— A  method  of 
estimating  alkali  iodides  has  been  devised,  based  on  the  relictions  : 
2Hg(ON).  +  2KI  =  Hg(CN)2,HgI0,2KCN ;  Hg(ON)j,HgI,,2KC]S 
2HCl  =  Hg(CN)o  +  2KCl  +  HgI2  +  2H0N  (compare  Rupp  and  Goy, 
this  vol.,  i,  295)" 

The  estimation  is  performed  as  follows :  the  neutral  solution  of 
0-5 — 1*5  grams  of  the  iodide  is  added  to  a  solution  of  1 — 2  grams  of 
mercuric  cyanide  in  30 — 50  c.c  of  water,  together  with  &  small  quantity 
of  potassium  chloride  and  25  c.c.  of  A72-hydrochloric  or  .sulphuric  acid. 
Tlic  total  volume  is  made  up  to  100  c.c,  filtered,  and  tho  excess  of  acid 
in  50  c.c.  of  the  filtrate  ascertained  'o  mean  "i  .standard  alkali,  using 
methyl  -orange  as  indicator:   1  c.c.  of  .V  2  acid     0'0635  gram  of  iodion. 

W    II.  (J. 

Apparatus  for  Estimating  Oxygen  in  Peroxides.  Qborob  I'. 
Jaubebt  [Rev.  gtn,  Chim,  pwaapp.,  1909,  12,  ti.'i — 07). — The  peroxide 
is  weighed  or  mea  ured  mii>  a  oonical  Bask,  furnished  with  a  aide-tube 
"i  appendix,  into  which  manganeae  dioxide  lias  been  previouslj 
introduced.  A  little  water  is  added  together  with  the  peroxide.  The 
do  ad   I*',  a  perforated  stopper,  through  whioh   passes  a  glass 

Ini.,-    which    ,-an    be    joined    by   means    of    itOUl     mdi.u  ul.la  r    tubing    I" 

a  calibrated,  cylindrical  gai  holder  i  banding  in  a  cylinder  >>i  water.   At 
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the  commencement  of  the  experiment,  the  water  within  and  without 
the  gas-holder  is  at  the  same  level,  which  is  indicated  by  zero  on  the 
gas-holder.  This  vessel  and  the  flask  are  now  joined  by  means  of  the 
indiarubber  tubing,  and  the  manganese  dioxide  is  rinsed,  by  means 
of  the  water  first  added,  into  the  body  of  the  flask  with  the  peroxide 
which  it  decomposes,  and  the  liberated  oxygen  displaces  some  of  the 
water  in  the  gas-holder.  When  the  water  levels  are  again  adjusted, 
the  reading  on  the  graduated  gas-holder  indicates  the  volume  of  active 
oxygen  evolved  from  the  peroxide.  F.  M.  6.  M. 

Estimation  of  Sulphur  in  Coals  and  Cokes.  Max  Dennstedt 
(Zeitsch.  angew.  C/iem.,  1909,  22,  677— 678).— A  reply  to  Holliger's 
criticisms  (this  vol.,  ii,  343).  The  author  upholds  the  accuracy  of  his 
own  process.  L.  de  K. 

Estimation  of  Sulphuric  Acid  as  Barium  Sulphate.  Ernst 
Ruppin  (Chem.  Zeit.,  1909,33,  398.  Compare  this  vol.,  ii,  180).— The 
author  attributes  the  discrepancy  between  the  results  obtained  by 
Sacher  (this  vol.,  ii,  344)  and  by  Folin  (Abstr.,  1906,  ii,  123)  to  the 
fact  that,  although  the  solubility  of  barium  sulphate  in  cold  water  is 
2 '5  mg.  per  litre,  this  solubility  becomes  less  in  presence  of  barium 
chloride,  but  in  the  hot  washings  it  dissolves  to  a  slightly  larger 
extent.  The  solubility  is  increased  also  by  several  chlorides  (alkalis, 
alkaline  earths).  L.  de  K. 

Quantitative  Separation  of  Sulphates  and  Fluorides. 
Richard  Ehrenfeld  and  A.  Indea  {Chem.  Zeit.,  1909,  33,  375 — 376). 
— The  mixed  sodium  fluoride  and  sulphate  is  heated  in  a  Rose's 
crucible  with  ten  times  its  weight  of  zinc  dust  for  half  an  hour  over  a 
powerful  burner  in  a  current  of  hydrogen  or  purified  coal  gas.  After 
cooling  in  the  reducing  gas,  the  crucible  is  at  once  placed  in  a  suitable 
distilling  apparatus,  a  little  precipitated  silica  and  alumina  are  added, 
and  the  sulphide  formed  is  decomposed  by  heating  with  dilute  sulphuric 
acid  in  a  current  of  carbon  dioxide.  The  hydrogen  sulphide  is 
absorbed  in  a  ten-bulb  tube  containing  standard  iodine,  and  to  guard 
against  loss  of  iodine  another  bulb  tube  is  attached  containing  standard 
thiosulphate,  which  is  afterwards  united  with  the  iodine  solution. . 
The  excess  of  thiosulphate  is  then  titrated  with  iodine.  L.  de  K. 

Mitscherlich's  Method  for  Estimating  Very  Small  Quantities 
of  Nitrogen.  D.  J.  Hissink  (Chem.  Weekblad,  1909,  6,  229—231. 
Compare  Ringer  and  Klingen,  Abstr.,  1908,  ii,  320). — A  method  for 
estimating  small  quantities  of  nitrogen  is  described.  It  is  accurate  to 
+  0-01  mg.  of  nitrogen.  250 — 800  c.c.  of  the  liquid  are  placed  in^a 
litre  flask,  3  grams  of  Devarda's  alloy  added,  and  the  flask  closed  with 
a  Hugershoff's  delivery  tube,  the  open  end  of  which  dips  into  a 
solution  of  10  c.c.  of  iV-sulphuric  acid  in  50  c.c.  of  water  contained  in 
a  |-litre  flask.  The  liquid  in  the  first  flask  is  heated  with  50  c.c.  of 
concentrated  sodium  hydroxide  until  distillation  is  complete,  the  nitrogen 
from  the  ammonia,  nitrates,  and  nitrites  passing  over  as  ammonia,  and 
the    organic    nitrogen    remaining    behind.     The    organic    nitrogen    is 
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heated  with  a  mixture  of  50  c.c.  of  water  and  60  c.c.  of  concentrated 
sulphuric  acid,  the  reaction  being  complete  thirty  minutes  after 
foaming  has  ceased.  After  mixing,  the  contents  of  the  two  flasks  are 
distilled  with  120  c.c.  of  concentrated  sodium  hydroxide  into  a  mixture 
of  10  or  25  c.c.  of  iV/50-sulphuric  acid  with  50  c.c.  of  water.  Th6 
distillate  is  titrated  back  with  iV/50-sodiiim  hydroxide,  with  a  1/10% 
solution  of  Congo-red  in  50%  alcohol  as  indicator.  A.  J.  W. 

Estimation  of  Total  Nitrogen  by  Mitscherlich's  Method. 
E.  Merkes  (Zeitsch.  angew.  Chem.,  1909,  22,  631— 632).— The  pro- 
cess, which  is  intended  for  small  quantities  of  nitrogen,  is  briefly 
as  follows.  The  substance  is  heated  in  a  Kjeldahl  flask,  fitted 
with  a  Hugershoff  cooling  arrangement,  with  200  c.c.  of  water  and 
50  c.c.  of  aqueous  sodium  hydroxide  and  a  few  grams  of  Devarda's 
alloy.  The  nitric  nitrogen  is  converted  into  ammonia,  and  this, 
together  with  some  ammonia  derived  from  organic  matter,  is  absorbed 
in  a  second  Kjeldahl  flask  containing  100  c.c.  of  pure  sulphuric  acid, 
D  16.  When  some  50  c.c.  are  left,  the  flask  is  allowed  to  cool,  when 
the  sulphuric  acid  will  be  drawn  into  the  flask.  The  operation  of 
boiling  and  cooling  is  repeated  three  times.  The  contents  are  then 
boiled  until  the  liquid  assumes  a  bluish-green  colour,  showing  the 
complete  destruction  of  the  organic  matter,  and  consequent  conversion 
of  the  organic  nitrogen  into  ammonia.  When  cold,  the  mass  is 
dissolved  in  water,  the  liquid  is  distilled  with  excess  of  alkali,  and 
the  ammonia  titrated  in  the  usual  manner.  Silica  condensing  tubes 
are  recommended.  L.  de  EL 

Method  for  the  Estimation  of  Nitrogen  in  Organic  Sub- 
stances, and,  in  particular,  for  the  Estimation  of  Hide 
Substance  in  Leathers  and  of  Dissolved  Hide  Substance 
in  the  Soak  Liquors  and  Lime  Liquors  of  the  Leather 
Factory.  Hugh  Garner  Bennett  (J.  Soc.  Chem.  Ind.  1909,  28, 
291 — 292). — In  the  method  proposed,  the  organic  matter  is  decomposed 
with  sulphuric  acid  as  in  the  ordinary  Kjeldahl  process,  and  the 
ammonia  formed  is  titrated  after  the  addition  of  formaldehyde,  as 
described  by  Ronchi'se  (Abstr.,  1907,  ii,  651).  The  substance  is 
digested  with  sulphuric  acid  until  a  colourless  solution  is  obtained,  and 
the  excess  of  acid  is  then  neutralised  by  the  addition  of  sodium  hydro- 
oxide,  using  phenolphthalein  as  indicator.  Neutral  formaldehyde 
solution  is  next  added,  and  the  sulphuric  acid,  sot  free  by  the  combini 
tion  of  the  aldehyde  with  the  ammonia,  is  titrated  with  ..V/10-sodiura 
hydroxide  solution.  Each  c.c.  of  iV/lO-sodium  hydroxide  is  equivalent 
to  0-0014  gram  of  nitrogen.  \\     P.  S. 

Estimation  of  Nitrates  by  Grandval  and  Lajoux's  Method. 
M  w  hick  Lombard  and  J.  LaVOBl  (Bull,  Soo.  c/iini.,  1909,  [iv],  5, 
321- — 323). — The    estimation    depends   on    tho    formation    of    coloured 

derivatives  of  phenol  by  theaoti I   free  nitric  acid.    Tho  product 

is  not  pui  ii  ai  d  oi  a  picrate.     Lajoui  noted  that  hie  method  is  not 

accurate  in  presence  of  chlorides.  As  the  quantity  of  ohloride  increases. 
tho  col.. i  ai  ion  decreases.      Tho  authors  consider  that  some   nitric  acid 
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is  carried  away  by  the  hydrogen  chloride  evolved,  and  reject  the  theory 
of  Perrier  and  Farcy  (this  vol.,  ii,  344),  that  hydrogen  chloride  attacks 
the  nitrophenols  produced.  R.  J.  C. 

Estimation  of  Phosphoric  Acid  in  Manures  by  Pemberton's 
Modified  Process  and  by  von  Lorentz's  Method.  D.  J.  Hissink 
(C/teui.  Weekblad,  1909,6, 181 — 191). — A  series  of  experiments  showing 
that  the  results  obtained  by  the  author's  modification  of  Pemberton's 
process  (titration  of  the  molybdate  precipitate,  Abstr.,  1905,  ii,  419) 
and  by  von  Lorenz's  gravimetric  process  (direct  weighing  of  the  yellow 
precipitate)  are  both  equally  satisfactory.  L.  de  K. 

Volumetric  Estimation  of  Small  Quantities  of  Arsenic. 
Lauxcelot  W.  Andrews  and  Heney  V.  Faeb  (Zeitsch.  anorg.  Chan., 
1909,  62,  123 — 128). — Arsenic  is  best  estimated,  when  present  in  more 
than  traces,  by  a  modification  of  Bettendorff's  method  {Zeitsch.  anal. 
Chain.,  1869,  9,  105).  The  carrying  down  of  tin  in  that  process  is 
prevented  by  the  addition  of  tartaric  acid. 

The  solution  containing  arsenic  is  neutralised,  evaporated  to 
15 — 20  c.c,  and  transferred  to  a  flask  of  80 — 100  c.c.  capacity  with 
ground-in  stopper.  Forty  to  fifty  c.c.  of  a  solution,  prepared  by 
dissolving  20  grams  of  crystallised  stannous  chloride  and  40  grams  of 
tartaric  acid  in  1  litre  40%  hydrochloric  acid,  is  added.  The  stopper  is 
inserted,  and  the  flask  kept  in  a  warm  place  until  all  the  arsenic  is  pre- 
cipitated. This  requires  two  to  three  hours  at  40°.  The  arsenic  is 
collected  on  an  asbestos  filter,  and  washed  first  with  a  little  hydrochloric 
acid,  which  must  be  free  from  chlorine,  and  then  with  water.  The  filter 
is  then  transferred  to  the  flask  with  an  excess  of  iV/10-  or  i\T/100- 
iodine  solution,  calculated  from  the  equation  As +  51  + 7NaHC03  = 
Na2HAs04  +  5NaI  + 7C0.2  + 3Ho0,  sodium  hydrogen  carbonate  being 
added  to  maintain  neutrality.  When  all  is  dissolved,  the  excess  of 
iodine  is  titrated  with  arsenite  solution.  A  number  of  test  analyses 
are  given.  The  method  may  be  applied  to  arsenic  mirrors  obtained  by 
the  Marsh  process.  C.  H.  D. 

Micro-sublimation  Test  for  Arsenic  Trioxide.  C.  Haetwich 
and  F.  Toggenbueg  (Chem.  Zentr.,  1909,  i,  580;  from  Schweiz. 
Woch.  Chem.  Fharm.,  1908,  46,  831— 834).— A  glass  tube  of 
about  12  mm.  diameter  and  10  mm.  in  height  is  placed  on  a 
watch-glass.  Into  the  tube  is  introduced  the  arsenical  substance. 
The  watch-glass  is  placed  over  a  micro-burner,  and  the  cylinder 
is  covered  with  a  plate  of  glass  50  mm.  square.  The  flame 
should  not  exceed  5  mm.  in  height,  and  should  be  at  30 — 40  mm. 
distance  from  the  watch-glass.  After  heating  for  ten  to  fifteen  minutes, 
the  whole  is  allowed  to  cool  slowly,  and  the  glass  slide  is  then  examiued  ; 
even  001  mg.  of  arsenic  trioxide  gives  a  visible  sublimate.  The 
sublimate  may  be  further  identified  by  the  silver  reaction. 

L.  DE  K. 

New  Apparatus  for  the  Estimation  of  Carbon.     A.  Kleine 
(Chem.  Zeit.,  1909,  33,  376).— Carbon  Flasks.—  These  are  distinguished 
vol.  xcvi.  ii.  29 
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from  the  well-known  Corleis  flasks,  not  only  by  a  superior  cooling 
arrangement,  but  also  by  having  a  flat  bottom  and  no  lateral  tube. 
Above  the  orifice  of  the  air-tube  is  introduced  a  hole,  which  prevents 
an  explosion  in  case  of  an  obstruction  occurring.  To  the  air-tube  is 
fixed  a  hook  with  an  elevation  in  the  middle.  The  long  wire  of  the 
little  bucket  containing  the  substance  is  pushed  over  the  elevation,  the 
bucket  is  suspended  to  the  point  of  the  hook,  and  the  cooling  arrange- 
ment is  inserted.  After  passing  a  current  of  purified  air,  the 
apparatus  is  slightly  shaken  and  inclined,  thus  causing  the  bucket  to 
slide  from  the  point  of  the  hook  and  empty  its  contents  into  the  chromic 
acid  mixture ;  it,  of  course,  remains  suspended  to  the  long  wire,  and  is 
readily  removed  from  the  flask. 

Soda-lime  Tubes. — These  differ  from  the  ordinary  pattern  in  so  far 
that  into  the  middle  of  the  left  arm  is  inserted  a  glass  disk  containing 
three  tubes,  on  which  rests  the  asbestos,  which  is  then  covered  with  a 
layer  of  phosphoric  anhydride.  The  other  part  of  the  tube  is  filled 
with  soda-lime.  The  advantage  of  this  arrangement  is  that  no 
liquefied  acid  can  come  into  contact  with  the  soda-lime.        L.  de  K. 

Examination  of  Carbon  Tetrachloride.  Lionel  G.  Radcliffe 
(/.  6'oc.  Chan.  Ind.,  1909,  28,  229— 230).— After  trying  experiments 
to  estimate  the  amount  of  carbon  disulphide  in  commercial  carbon 
tetrachloride  by  fractional  distillation,  density,  and  refraction,  the 
following  slight  modification  of  Gastine's  method  was  found  to  give 
satisfactory  results.  A  flask  containing  25  c.c.  of  alcoholic  potassium 
hydroxide,  and  loosely  corked,  is  accurately  weighed,  about  1  c.c.  of 
the  sample  is  introduced,  and  the  flask  is  re-weighed.  After  five 
minutes,  the  mixture  is  rendered  slightly  acid  with  dilute  acetic  acid, 
using  phenolphthalein  as  indicator.  Water  is  added  and  then  an 
excess  of  solid  sodium  hydrogen  carbonate,  and  the  milky  liquid  is 
titrated  with  J'/10  iodine,  using  starch  as  indicator.  Two  atoms  of 
iodine  =   1  mol.  of  carbon  disulphide.  L.  de  K. 

Estimation  of  Carbon  Dioxide  in  the  Atmosphere.  Samuel 
11.  Davies  and  Basil  G.  McLellan  (J.  Soc.  Chem.  Ind,,  1909,  28, 
232 — 234). — A  modification  of  the  Lunge-Zeckendorf  process.  Fresh 
air  is  forced  through  25  c.c.  of  barium  hydroxide  solution,  coloured 
with  phenolphthalein  of  such  strength  that  it  will  be  decolorised  by 
16  strokes  (being  one  over  14  actually  required)  of  a  pump  delivering 
50  c.c.  per  stroke.  Having  thus  standardised  tho  barium  hydroxide, 
the  apparatus  may  then  be  used  for  testing  tho  air  in  rooms,  etc. 

A  table  is  given  showing  the  amount  of  carbon  dioxide  per  10,000 
of  air  corresponding  with  the  number  of  strokes  (  +  1)  required 
in  i  lie  experiment.  L.  DE  K. 

Application  of  Alkaline   Phosphate  Solutions  in  Analysis. 

Hi  i:\i\s\  iIhussmann  (('hfui.  Z.'tt.y  L909,  33,  .'I8.r>  ;i8(i). — An  adverse 
'i  iii' i  mi  of  the  analytical  course  for  the  separation  of  metals 
propo  >'l  by   Po/./i  Kseot  (Abstr.,   1908,  ii,  892).  L.   Dl  K. 

The  Iodometric  Estimation  of  Silver,  Potassium  Chromate 
being  Employed  as  Precipitating  Agent.  Kkank  A.  QooOH  and 
K'.i  \\|.   B.    IWwoktii    {Zr.itticli.  amity.    ('Iieui.,    1 909,  (32,  7  I      7<i). — It 
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has  been  shown  that  silver  is  precipitated  quantitatively  by  an  excess 
of  potassium  chromate  (this  vol.,  ii,  346).  The  excess  of  potassium 
chromate  remaining  in  the  filtrate  may  be  estimated  by  adding 
potassium  iodide  and  sulphuric  acid,  and  titrating  the  iodine  set  free 
with  thiosulphate.  Since  a  large  excess  of  chromate  is  necessary 
when  the  silver  is  present  as  nitrate,  more  rapid  results  are  obtained 
by  dissolving  the  precipitate  of  silver  chromate  in  ammonia,  boiling  to 
re-precipitate,  and  dissolving  the  washed  crystalline  chromate  in  a 
concentrated  solution  of  potassium  iodide,  diluting,  acidifying  with 
sulphuric  acid,  and  titrating  with  thiosulphate.  C.  H.  D. 

Assay  of  Commercial  Magnesite.  Estimation  of  Small 
Quantities  of  Calcium  in  Presence  of  much  Magnesium. 
Franz  Hundeshagen  (Zeitsch.  offend.  Chem.,  1909,  15,  85 — 93). — A 
criticism  of  the  oxalate  process,  which  the  author  asserts  to  be 
unsuitable  for  the  estimation  of  calcium  in  magnesite.  The  following 
process  is  recommended  :  One  gram  of  the  mineral  is  ignited,  the 
residue  is  dissolved  in  dilute  hydrochloric  acid,  and  the  filtrate  is 
evaporated  to  dryness  on  the  water-bath  to  expel  the  excess  of  acid. 
The   residue  is  then   dissolved  in  30  c.c.  of   water  with  addition  of 

4  grams  of  sodium  sulphate  crystals,  and  40  c.c.  of  strong  alcohol  are 
added.  After  remaining  for  four  to  five  hours  (in  the  covered  basin), 
the  calcium  is  precipitated  completely  as  sulphate,  which  is  then 
washed  with  dilute  alcohol.  To  free  it  completely  from  magnesium, 
etc.,  it  is  re-dissolved  in  hydrochloric  acid  and  treated  with  ammonia 
and  ammonium  oxalate  as  usual. 

The   joint   magnesium  and  calcium  may   be   estimated    by  boiling 

05  gram  of  the  mineral  with  standard  sulphuric  acid  and  titrating  the 
excess  of  acid  with  standard  sodium  carbonate.  The  calcium  may 
then  be  precipitated  as  sulphate  by  adding  a  sufficiency  of  alcohol. 

L.  DE  K. 

Colour  Test  for  Salts  of  Zinc.  Angel  del  Campo  (Anal.  Fis. 
Quim.,  1909,  7,  63 — 69). — The  production  of  a  deep  blue  colour  by  the 
interaction  of  resorcinol  and  an  ammoniacal  solution  of  a  zinc  salt 
(Carobbio,  Abstr.,  1906,  ii,  809)  serves  as  a  means  of  detecting  traces 
of  zinc  salts.  To  the  ammoniacal  solution  containing  zinc,  1  c.c.  of  a 
0'5%  ethereal  solution  of  resorcinol  is  added,  so  as  to  form  a  separate 
layer ;  with  quantities  of  zinc  exceeding  0'0005  gram  per  c.c.  of  solu- 
tion, a  deep  blue  coloration  develops  at  the  junction  of  the  two  layers 
instantly  or  in  a  few  minutes.  The  test  serves  to  detect  as  small  a 
quantity  as  0  000005  gram  of  zinc  per  c.c,  but  in  this  case  the 
coloration  develops  only  after  about  an  hour. 

Cadmium  salts  produce  a  green  colour  instead  of  blue  with  resorcinol, 
and  copper  salts  a  black  precipitate.  Traces  of  zinc  can  be  detected 
in  presence  of  copper  by  one  of  the  following  methods :  (a)  The 
solution  containing  copper  is  decolorised  by  potassium  cyanide, 
ammonia  added,  and  then  the  ethereal  solution  of  resorcinol.  A  blue 
coloration  is  produced  only  when  traces  of  zinc  are  present ;  when  the 
quantity  of  zinc  is  very  small,  the  coloration  is  green,  (b)  Hydro- 
chloric  acid  is  added  after  the  blue  coloration   has   been   formed  on 

29—2 
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adding  the  ethereal  solution  of  resorcinol  to  an  ammoniacal  solution  of 
the  copper  salt ;  if  zinc  is  present,  a  red  colour  is  developed  and  a 
red  precipitate  separates,  which,  when  dissolved  in  amyl  alcohol, 
develops  an  intense  blue  colour  with  ammonia.  W.  A.  D. 

Rapid  Electro-analysis.  H.  Filippo,  jun.  (Chem.  Weekblad, 
1909,  6,  226—229.  Compare  Smith,  Abstr.,  1903,  ii,  755  ;  Kollock 
and  Smith,  Abstr.,  1905,  ii,  198,  859;  1906,  ii,  [194;  1907,  ii,  719; 
Stoddard,  this  vol.,  ii,  347). — The  author  has  devised  a  modification  of 
Smith's  method  of  rapid  electro-analysis  for  estimating  metals  which 
has  the  advantage  of  allowing  larger  quantities  of  liquid  to  be 
manipulated.  Thirty  to  sixty  grams  of  distilled  mercury  are  weighed 
out  into  a  round-bottomed  flask  of  moderate  capacity.  Through  the 
bottom  of  the  flask  is  sealed  a  platinum  wire  0-5  mm.  in  diameter  and 
2  cm.  long,  the  end  of  the  wire  being  flush  with  the  inside  surface  of 
the  flask.  The  anode  is  a  spiral  of  platinum  wire,  and  its  end  is  1  cm. 
above  the  surface  of  the  mercury  cathode.  A  difference  of  potential 
of  6 — 10  volts  and  a  current  of  2 — 4  amperes  are  employed.  The 
electrolysis  requires  twenty  to  seventy  minutes,  and  has  been  applied 
to  the  estimation  of  mercury,  silver,  copper,  and  zinc.  A.  J.  W. 

Volumetric  Estimation  of  Mercuric  Salts.  Launcelot  W. 
Andrews  (Zeitsch.  anorg.  Chem.,  1909,  62,  171 — 172). — A  reply  to  the 
criticisms  of  Morawitz  (Abstr.,  1908,  ii,  185)  of  the  author's  method 
(Abstr.,  1903,  ii,  695).  The  proposed  modification  has  no  advantage 
over  the  original  process.  C.  H.  D. 

Estimation  of  Clay  in  Soils.  E.mil  Arntz  {Landw.  Versuchs- 
Stat.,  1909,  70,  269— 306).— The  finely-ground  soil  (5  grams)  is 
heated  with  50  c.c.  of  water  and  2  c.c.  of  hydrochloric  acid  (or  more  in 
the  case  of  calcareous  soils).  The  solution  is  filtered  off,  and  the  soil 
washed  into  a  300  c.c.  beaker  (12  cm.  high  and  6  cm.  in  diameter)  and 
gently  boiled  for  half  an  hour  with  30  c.c.  of  18 — 20% ammonia.  When 
told,  water  is  added  until  it  reaches  a  mark  11  cm.  above  the  soil,  and 
after  twenty- four  hours  the  liquid  is  removed  by  means  of  a  pipette, 
turned  up  at  the  end,  to  within  1  cm.  of  the  soil.  The  residue  is  rubbed 
with  a  little  water,  in  a  porcelain  dish  until  the  water  remains  clear, 
and  both  the  residue  and  the  decanted  liquid  are  then  boiled  for  lifteen 
minutes  with  20  c.c.  of  ammonia.  After  cooling,  water  is  added  to 
the  mark,  the  whole  left  for  twenty-four  hours,  and  removed  as 
described  above.  The  procoss  is  repeated  three  times,  and  the  turbid 
liquid  treated  with  ammonium  chloride  to  precipitate  the  clay.  The 
latter  is  added  to  the  precipitate,  containing  iron  and  alumina 
from  the  first  hydrochloric  acid  extract,  washed,  ignited,  and  weighed. 
The  results  obtained  from  soils  containing  1  — 15,  15—30,  and 
30—  50 %  of  day  are  divided  by  0'99,  0-98,  and  0-97  respectively. 

When  time  permits,  the  washing  process  may  bo  continued  to  tho 
end,  and,  when  necessary,  the  alumina  can  bo  determined  in  the 
product. 

The  method  is  considered  suilicieiitly  e\aet,  and  can  be  carried  out  in 

i  relatively  short  time.  N.  U.  J.  M. 


ANALYTICAL   CHEMISTRY.  44] 

Estimation  of  Nickel  in  Nickel  Steels  by  the  Electrolytic 
Method  and  the  Methods  of  Brunck  and  Grossmann.  August 
Prettner  (Chem.  Zeit.,  1909,  33,  396,  411— 412).— A  full  investiga- 
tion as  to  the  respective  merits  of  the  electrolytic  process  of  estimating 
nickel  in  nickel  steels  and  the  processes  recommended  by  Brunck 
(separation  by  means  of  dimethylglyoxinie)  and  Grossmann  (dicyano- 
diamidine  sulphate  reagent). 

The  author  favours  the  Brunck  or  the  Grossmann  methods  parti- 
cularly when  cobalt  is  present  in  some  quantity,  and  where  the  direct 
cyanide  titration  process  cannot  be  applied.  L.  de  K. 

Volumetric  Estimation  of  Uranium.  Herbert  N.  McCoy  and 
Herbert  H.  Bunzel  (J.  Amer.  Chem.,  Soc,  1909,  31,  367 — 373).  See 
this  vol.,  ii,  406. 

Estimation  of  Vanadic  and  Arsenic  Acids  and  of  Vanadic 
and  Antimonic  Acids,  when  present  together.  Graham  Edgar 
(Zeitsch.  anorg.  Chem.,  1909,  62,  77 — 80). — Arsenic  and  vanadium 
are  commonly  associated  in  minerals,  and  their  quantitative  separation 
presents  difficulties.  The  following  method  permits  the  estimation  of 
both  metals  without  separation. 

The  solution,  containing  arsenic  and  vanadic  acids,  is  divided  into 
two  parts.  One  part  is  boiled  with  tartaric  or  oxalic  acid  until  the 
vanadium  is  completely  reduced  to  the  blue  tetroxide.  After  cooling, 
and  nearly  neutralising  with  potassium  hydrogen  carbonate,  an  excess 
of  iodine  solution  is  added.  After  addition  of  an  excess  of 
potassium  hydrogen  carbonate,  the  solution  is  allowed  to  remain  one- 
quarter  to  one-half  hour,  and  the  remaining  iodine  titrated  with 
arsenious  acid.  The  oxidation  with  iodine  takes  place  according  to 
the  equation  V204  +  I2  +  H20  =  V205  +  2HI. 

The  second  portion  is  heated  with  sulphurous  acid  in  a  pressure 
flask  for  one  hour  in  a  water-bath,  so  as  to  reduce  both  the  arsenic 
and  the  vanadic  acids.  After  boiling  off  the  sulphur  dioxide  in  a 
current  of  carbon  dioxide,  the  solution  is  oxidised  with  iodine  as 
described  above:  As203  + V204  + 3I2  + 3H.,0  =  As205  + V205  + 6HI. 
The  difference  between  the  two  results  gives  the  arsenic. 

The  same  method  is  applicable  to  solutions  containing  vanadic  and 
antimonic  acids.  C.  H.  D. 

Determination  of  the  Heating  and  Illuminating  Values  of 
Gas.  Nicolae  Teclu  (J.  pr.  Chem.,  1909,  [ii],  79,  165— 171).— The 
method  depends  on  the  assumption  that  the  force  of  an  explosive 
mixture  of  gas  and  air  is  determined  by  the  heating  value  of  a  gas. 
The  apparatus  consists  of  a  litre  flask  provided  with  three  openings, 
the  upper  fitted  with  a  glass  tube  for  igniting  the  gas,  the  lower  for 
admission  of  air  and  gas,  and  a  broad  side-tube  constricted  at  one  end,  on 
which  rests  loosely  an  aluminium  cup  of  a  pendulum.  Gas  is  admitted 
to  the  apparatus  and  ignited  at  the  upper  tube,  the  supply  is  then  cut 
off,  the  flame  descends  from  the  tube  into  the  flask,  where  an  explosion 
takes  place,  and  an  aliquot  portion  of  the  explosive  wave  is  measured  by 
the  amplitude  of  the  swing  of  the  pendulum.  A  comparison  of 
ordinary  town  gas  and  a  mixture  of  hydrogen  and  marsh  gas  gave 
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a  superiority  in  heating  value  to  the  town  gas  of  from  0-36  to  9'6%. 
The  time  which  the  flame  remains  at  the  top  of  the  tube  depends  on 
the  density  of  the  gas  and  therefore  on  its  illuminating  power.  This 
has  also  been  measured,  and  the  illuminating  value  of  gas  examined 
found  to  be  26  to  2y%  better  than  the  mixture  of  marsh  gas  and 
hydrogen.  The  duration  of  burning  and  amplitude  of  swing  are  in 
close  relationship,  the  ratio  of  the  two  values  being  a  constant. 

W.  R. 

A  Colour  Reaction  for  Colophony.  J.  Sans  (Ann.  Chim.  anal., 
1909,  14,  140 — 141). — A  very  small  quantity  of  colophony  is  placed 
in  a  test-tube,  1  or  2  c.c.  of  neutral  methyl  sulphate  are  added,  and 
the  whole  is  heated  gently.  A  coloration  is  noticed  passing  from 
rose  and  violet  to  deep  violet ;  on  heating  more  strongly,  the  colour 
fades  to  a  slight  brown.  The  test  may  serve  for  the  detection  of 
colophony  in  soaps ;  other  resins  and  gum  resins  do  not  give  the  test 
provided  the  reagent  contains  no  free  sulphuric  acid.  L.  de  K. 

Detection  of  Reducing  Sugars.  Stanley  R.  Benedict  (J.  Biol. 
Chem.,  1909,  5,  485— 488).— The  alkali  of  Fehling's  solution  has  a 
destructive  influence  on  dextrose  and  other  carbohydrates.  Sodium 
carbonate  does  not  have  this  disadvantage.  Rochelle  salt  is  objec- 
tionable on  account  of  the  change  it  may  undergo ;  it  should  be 
replaced  by  sodium  citrate.  The  following  test  solution  is  therefore 
recommended  : 

Copper  sulphate  17  '3  grama 

Sodium  citrate  1730      ,, 

Sodium  carbonate  (anhydrous)  liiO'O      ,, 

Water    to  lOOO'O  c.c. 

This  is  more  sensitive  than  Fehling's  solution,  and  has  none  of  its 
disadvantages.  W.  D.  H. 

Titration  of  Diabetic  Sugar.  Krwin  Rupp  and  V.  Leiimann 
(Chem.  Zentr.,  1909,  i,  876;  from  Apoth.  Zeit.,  24,  73— 75).— Of 
urine,  D  1023  or  less,  50  c.c.  are  diluted  to  100  c.c.  ;  of  urine, 
D  1023—1033,25  c.c.  are  made  up  to  100  c.c,  and  of  urine,  above  D  1033, 
10  c.c.  are  taken.  The  urines,  however,  are  at  first,  diluted  to  about 
85  c.c,  2 — 3  c.c.  of  basic  lead  acetate  are  added,  and  then  6 — 8  c.c.  of 
sodium  carbonate  solution  (1+4)  to  precipitate  the  excess  of  load; 
water  is  then  added  up  to  100  c.c.  The  titration  is  carried  out  as 
follows:  15  c.c.  of  Fehling's  solution  are  heated  to  boiling, 
20  c.c.  of  the  filtrate  of  the  urine  are  run  in,  the  boiling  is  continued 
fur  two  minutes,  and  the  wholo  is  cooled  rapidly.  The  solution  is 
then  added  to  a  solution  of  2  grams  of  potassium  iodide  in  25  c.c.  of 
dilute  sulphuric  acid,  and  the  iodine  liberated,  which  represents  the 
excess    nf  cupper,  i.   t.it.rnt.ed    with    A'/lO-thiosulphato,  using   starch   as 

indicator,  L  de  K. 

Estimation  of  Reducing  Subatancea  in  Blood.     John  J.  R. 
Mah.i- /     Biol.    Cham.,    L909,   6,   448— 452).— The    methods  of 

W  .i  •,  Miniit  h  licid  .Hid  Scbonck  me  compared.     The  lattor  gives  lower 
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values  for  dog's  blood  than  the  former.  This  deficit  is  probably  due 
to  the  mercuric  chloride  precipitating  some  reducing  substances 
(glycuronic  acid,  jecorin,  pentose  (1),  and  combined  dextrose)  which 
are  not  precipitable  by  phosphotungstic  acid.  Reid's  method  is 
therefore  recommended.  W.  D.  H. 

Glycogen  Analyses  by  the  Use  of  Dilute  Potassium 
Hydroxide.  Bernhard  Schondorff,  Peter  Junkersdorf,  and 
Georg  Francke  (Pfliiger's  Archiv,  1909,  127,  274— 279).— Treatment 
of  organs  with  dilute  alkali  for  periods  as  long  as  seventy-two  hours 
does  not  destroy  their  glycogen.  Subsequent  treatment  with  30% 
potassium  hydroxide  gives  a  full  yield  of  glycogen.  W.  D.  H. 

Estimation  of  Purfuroids  in  Presence  of  Pentosans.  D.  H. 
Brauns  (Pharm.  Weekblad,  1909,  46,  326— 331).— The  total  per- 
centage of  pentosans,  including  furfuroids,  in  cocoa  was  found  to  vary 
between  1*6  and  0-06%,  and  that  in  the  shell  of  cocoa-beans  between 
67  and  1"4%,  hydrolysis  being  effected  by  heating  with  2%  sulphuric 
acid.  The  shell  contains  a  cellulose-like  substance,  which  is  insoluble 
and  either  non-hydrolysable  or  difficult  to  hydrolyse.  To  this  substance 
the  name  furfuroid  has  been  given.  A.  J.  W. 

The  Detection  of  Mineral  Acids  in  Vinegar.  Franz  Utz 
(Oesterr.  Chem.  Zeit.,  1908,  [ii],  11,  321— 328).— The  author  gives  a 
resume  of  the  methods  previously  employed  in  detecting  mineral  acids 
in  vinegar,  and  indicates  the  following  process.  About  10  c.c.  of  the 
vinegar  is  mixed  with  4  to  5  grams  of  sucrose,  and  the  latter  inverted 
on  the  water-bath.  The  solution  is  extracted  with  ether,  the  extract 
evaporated,  and  the  thoroughly  dried  residue  treated  with  a  few  drops 
of  a  10%  solution  of  resorcinol  in  concentrated  hydrochloric  acid 
(D  1  *19).  A  cherry-red  coloration  betokens  the  presence  of  small 
amounts  of  mineral  acid  in  the  original  samples  of  vinegar.  Large 
quantities  lead  to  the  development  of  a  deep  red  coloration.  In  the 
absence  of  mineral  acid  the  solution  either  remains  colourless  or 
develops  merely  a  lemon-yellow  tint.  G.  T.  M. 

Buignet's  Method  for  the  Estimation  of  Hydrocyanic  Acid 
and  the  Titration  of  Cherry- Laurel  Water ;  Correction  and 
Modification.  Gabriel  Guerin  and  L.  Gonet  (J.  Pharm.  Ghim., 
1909,  [vi],  29,  234— 236).— Buignet's  method  for  the  estimation  of 
hydrocyanic  acid  (ibid.,  1859,  [iii],  35,  168),  depending  on  titration 
with  a  standard  solution  of  cupric  sulphate  in  presence  of  ammonia, 
has  become  obsolete,  owing  to  the  difficulty  of  ascertaining  the  end- 
point,  a  rose  colour  changing  gradually  to  mauve  being  obtained  in 
place  of  the  sky-blue  tint  due  to  excess  of  ammoniacal  copper  sulphate. 
This  difficulty  can  be  avoided  by  adding  sodium  sulphite  to  the  liquid 
under  titration.  The  equation  representing  the  reaction  as  given  by 
Buignet  is  inaccurate,  and  should  be  CuS04  +  3NH4CN  =  [NH4]2S04  + 
Cu(CN)2,NH4CN.  In  titrating  cherry-laurel  water  a  small  amount 
of  sodium  hydroxide  should  be  added  to  prevent  the  formation  of 
hydrobenzamide.  T.  A.  H. 
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Partition-coefficient  and  its  Application  to  the  Estimation 
of  Volatile  Acids  in  Wines.  Philippe  Malvezin  (Com/it.  rend., 
1909,  148,  784—787;  Bull.  Soc.  chim.,  1909,  [iv],  5,  332—335; 
Bull.  Assoc,  chim.  sucr.  dist.,  1909,  26,  848 — 851).— The  author  finds 
that  the  coefficient  of  distribution  for  the  volatile  aliphatic  acids 
between  the  solvents  ether  and  10%  alcohol  varies  with  the  con- 
centration of  the  acids,  but  is  independent  of  the  concentration  of 
the  non-volatile  acids.  Taking  advantage  of  this,  he  has  devised  a 
rapid  and  accurate  method  for  estimating  the  amount  of  volatile 
acids  in  wines.  The  wine  is  extracted  with  ether,  which  under 
certain  conditions,  for  which  the  original  should  be  consulted,  dissolves 
72%  of  the  volatile  acids  present.  Results  obtained  by  this  method 
were  practically  identical  with  those  arrived  at  by  the  method  of 
Duclaux  (Abstr.,  1896,  ii,  504).  W.  O.  W. 

Estimation  of  Succinic  Acid  in  Wine.  Karl  von  der  Heide 
and  H.  Steiner  (Zeitsch.  Nahr.  Genussm.,  1909,  17,  291— 307).— The 
authors  have  submitted  the  method  described  by  Kunz  (Abstr.,  1903, 
ii,  701)  to  a  critical  examination,  and  consider  it  to  be,  with  certain 
slight  modifications,  the  most  trustworthy  one  for  the  estimation  of 
succinic  acid.  The  modified  process  is  carried  out  as  follows  :  Fifty 
c.c.  of  the  wine  are  evaporated  in  a  basin  to  remove  the  alcohol,  and 
the  residual  solution  is  treated  with  1  c.c.  of  10%  barium  chloride 
solution.  Finely  powdered  barium  hydroxide  is  then  added,  in  small 
quantities  at  a  time,  until  the  mixture  is  neutral,  a  drop  of  phenol- 
phthalein  solution  being  added  as  indicator.  The  whole  is  then 
evaporated  to  a  volume  of  20  c.c,  carbon  dioxide  is  passed  over  the 
surface  of  the  residue  in  order  to  remove  any  excess  of  barium 
hydroxide,  and  85  c.c.  of  96%  alcohol  are  added,  with  constant  stirring. 
Barium  succinate,  tartrate,  malate,  and  other  salts  are  precipitated 
quantitatively,  whilst  barium  acetate  and  lactate  remain  in  solution. 
After  the  lapse  of  two  hours,  the  supernatant  liquid  is  poured  through 
a  filter,  the  precipitate  is  washed  once  with  80%  alcohol,  and  then  rinsed 
back  again  into  the  basin  with  hot  water.  The  contents  of  the  basin  are 
heated  on  the  water-bath  to  expel  the  alcohol,  and  to  the  hot  mixture 
is  added  5%  potassium  permanganate  solution  until  a  red  coloration  is 
obtained.  After  the  lapse  of  five  minutes,  a  further  5  c.c.  of  perman- 
ganate solution  are  added,  and  the  mixture  is  placed  aside  for  fifteen 
minutes.  Should  the  permanganate  be  reduced  completely  at  the  end 
of  this  time,  more  must  be  added.  The  excess  of  permanganate  is 
destroyed  by  the  addition  of  sulphurous  acid,  the  mixture  is  then 
acidified  with  25%  sulphuric  acid,  and  a  further  quantity  of  sulphurous 
acid  is  added  until  the  precipitated  manganese  dioxide  has  re-dissolved. 
Alter  evaporating  to  a  volume  of  about  30  c.c,  the  solution  is  treated 
with  ■10",,  sulphuric  acid,  so  that,  it  shall  contain  about  10%  of  free  acid, 
ami  is  then  extracted  with  ether  in  a  percolating  apparatus  for  twelve 
hours.  The  ethereal  solution  is  evaporated,  the  residue  is  neutralised 
by  the  addition  of  chlorine-free  jV/10-sodiuin  hydroxide  solution,  'JO  c.c 
ot  V  Hi  silver  nitrate  solution  are  added,  the  whole  is  diluted  to  a 
volume  of  100  c.c,  and  filtered.     The  excess  of  silver  is  then  titrated 
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in  a  definite  volume   of  the   filtrate   according   to  Volhard's   process  ; 
1  c.c.  of  ^V/10-silver  nitrate  solution  =00059  gram  of  succinic  acid. 

W.  P.  S. 

Estimation  of  Malic  Acid  in  Wine.  Karl  von  der  Heide  and 
H.  Steiner  (Zeitseh.  Nahr.  Genussm.,  1909,  17,  307— 315).— In  the 
method  proposed,  the  malic  and  succinic  acids  are  separated  together 
after  the  tartaric,  acetic,  and  lactic  acids  have  been  removed,  and  their 
quantityestimated  from  the  alkalinity  of  the  ash  of  their  alkali  salts. 
Fifty  c.c.  of  the  wine  are  treated  with  1  c.c.  of  glacial  acetic  acid, 
025  c.c.  of  20%  potassium  acetate  solution,  7'5  grams  of  potassium 
chloride,  and  7"5  c.c.  of  95%  alcohol.  The  mixture  is  well  stirred,  and, 
after  fifteen  hours,  the  crystalline  precipitate  is  collected  on  a  filter 
and  washed  three  times  with  a  small  quantity  of  a  solution  containing 
15  grams  of  potassium  chloride,  20  c.c.  of  95%  alcohol,  and  100  c.c.  of 
water.  The  filter  and  precipitate  are  then  washed  three  times  with 
water,  using  not  more  than  10  c.c.  in  all,  and  the  filtrate  and  washings 
are  evaporated  to  a  volume  of  a  few  c.c.  When  most  of  the  acetic 
acid  has  been  expelled,  the  residue  is  dissolved  in  a  little  water,  5  c.c. 
of  10%  barium  chloride  solution  are  added,  and  then  powdered  barium 
hydroxide  until  the  mixture  is  neutral.  Carbon  dioxide  is  introduced 
to  remove  any  excess  of  barium  hydroxide,  the  whole  is  evaporated  to 
a  volume  of  20  c.c,  and  85  c.c.  of  96%  alcohol  are  added.  After  two 
hours,  the  precipitate  is  collected  on  a  filter,  washed  with  80%  alcohol, 
redissolved  in  hot  water,  and  the  solution  evaporated  almost  to  dryness. 
The  moist  residue  is  treated  with  from  2'5  to  3  c.c.  of  40%  sulphuric 
acid,  and  sufficient  anhydrous  sodium  sulphate  is  added  to  form  a  dry 
powder,  which  is  then  transferred  to  a  cartridge  and  extracted  with 
ether  for  six  hours.  From  10  to  20  c.c.  of  water  are  added  to  the 
ethereal  extract,  the  ether  is  evaporated,  and  the  remaining  aqueous 
solution  is  treated  with  3  grams  of  animal  charcoal,  the  mixture  being 
kept  on  a  water-bath  for  one  hour.  The  solution  is  next  filtered,  the 
precipitate,  consisting  of  tannin,  charcoal,  etc.,  is  washed  with  hot 
water,  the  filtrate  is  neutralised  exactly,  and  evaporated  to  dryness. 
The  residue  is  then  ignited,  and  the  resulting  carbonates  titrated. 
From  the  quantity  of  acid  required  for  the  titration,  the  amount  of 
malic  acid  may  be  calculated,  the  quantity  of  succinic  acid  having 
been  estimated  previously  by  the  method  described  by  the  authors  in 
the  preceding  abstract.  W.  P.  S. 

Estimation  of  Some  of  the  Organic  Acids  Occurring  in 
Fruits.  Gunner  Jorgensen  (Zeitseh.  Nahr.  Genussm.,  1909,  17, 
396 — -412). — The  author  has  submitted  the  process  described  previously 
(Abstr.,  1907,  ii,  312)  to  further  examination,  and  has  introduced 
certain  modifications  in  the  manipulation.  The  separation  of  the 
citric  and  malic  acids  from  one  another  is  best  carried  out  by  taking 
advantage  of  the  different  solubilities  of  their  barium  salts  in  26% 
alcohol ;  barium  malate  is  fairly  soluble  in  aloohol  of  this  strength, 
whilst  barium  citrate  is  but  slightly  soluble.  Eesults  of  estimations 
of  organic  acids  in  wines  are  given,  the  figures  agreeing,  on  the  whole, 
with  those  published  previously.  Citric  acid  does  not  appear  to  be  a 
natural  constituent  of  pure  grape  wines.     The   flesh   of  the  common 
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sloe  (Prunus  communis)  was  found  to  contain  considerable  quantities 
of  malic  acid,  but  tartaric  and  citric  acids  were  absent.  A  small 
quantity  of  another  acid,  possibly  succinic,  was  also  present. 

W.  P.  S. 

Estimation  of  Calcium  Citrate  and  of  Lemon  Juice.  L. 
Gadais  and  J.  Gadais  (Bull.  Soc.  chim.,  1909,  [iv],  5,  287—289).— 
Calcium  citrate  can  be  estimated  by  almost  neutralising  its  solution 
in  dilute  hydrochloric  acid  with  iV-potassium  hydroxide,  adding  a  c.c. 
of  saturated  calcium  chloride,  and  precipitating  the  calcium  citrate  by 
boiling  ;  the  precipitate  is  washed  free  from  chloride,  and  the  combined 
filtrate  and  washings  are  evaporated  to  about  15  c.c,  whereby  a  second 
precipitate  of  calcium  citrate  is  obtained.  If  necessary,  the  filtrate 
and  washings  are  again  concentrated  and  treated  with  alcohol  to 
precipitate  the  last  traces  of  calcium  citrate.  The  combined  precipi- 
tates are  dried  at  105°  and  ignited  to  the  carbonate,  which  is  dissolved 
in  30  c.c.  of  A^-hydrochloric  acid.  After  boiling  to  expel  carbon 
dioxide,  the  excess  of  hydrochloric  acid  is  titrated  by  iV-potassium 
hydroxide. 

Citric  acid  in  lemon  juice  is  estimated  by  diluting  120  c.c.  to  1  litre; 
25  c.c.  are  neutralised  by  iV-potassium  hydroxide,  and  20  c.c.  of 
saturated  calcium  chloride  solution  are  added.  The  precipitation  and 
estimation  of  the  calcium  citrate  are  then  performed  as  above. 

C.  S. 

Estimation  of  Uric  Acid  in  Urine.  A.  Verda  (Chem.  Zentr., 
1909,  i,  794;  from  Schweiz.  Woch.  Cliem.  Pharm.,  1909,  47,  6—9).— 
A  slight  modification  of  the  iodine  process  recommended  by  Ruhemann 
(Abstr.,  1902,  ii,  435).  In  order  to  redissolve  any  uric  acid  which 
may  have  deposited,  50  c.c.  of  the  sample  are  heated  with  addition  of 
1  gram  of  dry  sodium  acetate  until  a  clear  liquid  has  been  obtained. 

L.  de  K. 

Estimation  of  the  Relative  Amounts  of  the  Organic  Acids 
Occurring  in  Tobacco  before  and  after  Fermentation.  Julius 
Toth  (C/iem.  Zeit.,  1909,  33,  338— 339).— A  reply  to  Kissling's 
criticism  (ibid.,  1908,  32,  717).  The  author  upholds  the  accuracy  of 
his  process  (Abstr.,  1908,  ii,  238,  330).  An  exhaustive  table  is  given 
showing  the  effect  of  fermentation  on  the  amount  of  dry  matter  and 
the  volatile  and  non-volatile  organic  acids  present  in  tobacco.  They 
are  represented  respectively  as  oxalic  and  acetic  acids.  L.  de  K. 

Estimation  of  Soil  Acidity.  Robert  Albert  (Zeitsch.  angeio. 
Chem.,  1909,  22,  533— 537).— The  soil  (20—50  grams)  is  boiled  with  a 
known  amount  of  magnesia,  lime,  or  baryta,  and  :m  excess  of  an 
ammonium  salt  (200  c.c.  of  5'V,  ammonium  sulphate),  and  the  ammonia 
liliirati-d  absorbed  by  .V/10-arid  and  est  iinatod,  using  sodium  alizarin- 
ulphonate  as  indicator.  The  difference  in  the  amounts  of  ammonia 
liberated  by  the  alkaline  earth  alone  and  with  the  soil  represents  the 
acidity  of  the  soil. 

I  »•- 1  •  -  ■  initiations  of  aridity  in    .  \cr  il  soils  by  the  now  method  and  by 

■  's  method  (Sttohtiag,  Almtr.,  1908,  ii,  231)  showed  in  most  cases 

ronroi.laiit   losults.      In  one  caso,  however,  a  very  much  higher  result 
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was  obtained  than  by  Tacke's  method.  This  was  with  a  soil  which  is 
supposed  to  contain  inorganic  acid  compounds  (acid  silicates  :  compare 
Kozai,  this  vol.,  ii,  87). 

With  regard  to  quantitative  tests  for  soil  acidity,  Baumann  and 
Gully  (Xaturwiss.  Zeilsch.  Forst.-Landw.,  1908,  1)  have  shown  that 
Schiitze's  ammonia  test  is  uncertain,  as  although  absence  of  colour 
indicates  absence  of  acid,  a  brown  coloration  does  not  necessarily 
indicate  that  acid  is  present. 

Acidity  may  be  detected  and  the  amount  approximately  ascertained  by 
adding  lithium  phosphate  to  a  little  soil  (3  grams)  suspended  in  water  in 
a  test-tube.  The  mixture  is  frequently  shaken,  and  then  left  for  some 
days  until  the  colour  ceases  to  become  darker.  The  method  of 
Baumann  and  Gully  (loc.  cit.)  is  also  recommended.  In  this  method 
the  soil  (3  grams)  is  added  to  a  solution  of  potassium  iodide  (2  grams) 
and  iodate  (0"1  gram)  in  100  c.c.  of  water.  After  being  repeatedly 
shaken  during  fifteen  minutes,  the  solution  is  filtered,  and  approximately 
equal  amounts  added  to  dilute  starch  solution.  The  two  methods  gave 
quite  similar  indications,  according  with  the  estimations  by  the  process 
described  above.  N.  H.  J.  M. 

Modification  of  Halphen's  Reaction.  Leon  Garnier  (J.  Pharm. 
Chim.,  1909,  [vi],  29,  273 — 274). — In  applying  Halphen's  reaction  for 
the  detection  of  cotton  seed  oil  in  edible  oils,  the  author  uses  carbon 
disulphide  containing  2%  of  powdered  sulphur  in  place  of  1%,  as 
generally  recommended,  and  the  liquid  is  employed  with  any 
undissolved  sulphuj  in  suspension.  For  quantitative  purposes,  com- 
parison of  the  depth  of  colour  obtained  in  any  one  case  is  made  with 
a  set  of  standard  colours  given  by  oils  containing  known  quantities  of 
cotton  seed  oil.  T.  A.  H. 

Colour  Reaction  of  Fats.  Ernest  Scbxumberger  (Bull.  Soc.  ind. 
Mulhouse,  1909.  79,  32 — 36). — When  a  concentrated  aqueous  solution 
of  dextrose  is  added  to  a  cooled  mixture  of  equal  parts  of  olive  oil  and 
sulphuric  acid,  and  the  preparation  is  then  warmed  to  about  55°  and 
stirred  continuously,  it  becomes  cherry-red  in  colour,  then  purple, 
and  finally  deep  plum  violet,  or  almost  black,  in  thick  layers.  The 
coloration  appears  to  be  due  to  the  action  on  oleic  acid  of  furfur- 
aldehyde  formed  by  the  action  of  sulphuric  acid  on  the  dextrose,  and 
can  be  obtained  by  the  direct  action  of  furfuraldehyde  on  oleic  acid  in 
presence  of  sulphuric  acid.  Oils,  such  as  castor  oil,  containing 
ricinoleic  acid  give  a  similar,  but  not  identical,  colour  reaction. 

T.  A.  H. 

Saponifying  Constituents  of  the  Kola  Nut.  Willem  P.  H. 
van  den  Driessen  Mareeuw  (Pharm.  Weekblad,  1909,  46,  346 — 356). 
— Chiefly  a  review  of  the  work  of  Mastbaum,  the  results  of  which  are 
higher  than  those  obtained  by  the  author.  This  is  attributed  to  a 
difference  in  the  mode  of  drying  the  kola  nut.  A.  J.  W. 

Detection  of  Acetone  in  Urine  by  Lieben's  Teat.  W. 
Weitbrecht  (Chem.  Zentr.,  1909,  i,  794;  from  Schweiz.  Woch.  Chem. 
Pharm.,   1909,  47,   23 — 24). — A  modification  of    Lieben's  test  (con- 


448  ABSTRACTS   OF   CHEMICAL   PAPERS. 

version  into  iodoform).  The  precipitate  formed  in  the  distillate  is 
extracted  with  ether,  and  the  latter  is  introduced  into  a  flat  dish  in 
which  is  placed  a  strip  of  filter  paper,  which  protrudes  about  1  cm. 
over  the  sides  of  the  dish  and  the  ends  of  which  have  been  torn,  but 
not  cut.  When  the  ether  has  evaporated  at  the  ordinary  temperature, 
the  iodoform  remains  on  the  paper,  and  may  be  identified  with  the 
aid  of  a  magnifying  glass,  and  also  by  its  odour.  L.  de  K. 

Theory  of  the  Colour  Reactions  of  Dihydroxyacetone  in 
Sulphuric  Acid.  Georges  Deniges  (Compt.  rend.,  1909,  148, 
422 — 424.  Compare  this  vol.,  ii,  272,  273). — The  colour  reactions 
previously  studied  in  connexion  with  dihydroxyacetone  have  now 
been  obtained  with  the  oxidation  products  of  polyhydric  alcohols 
containing  more  carbon  atoms  than  glycerol.  The  same  reactions  are 
readily  given  by  methylglyoxal ;  hence  the  conclusion  is  drawn  that  the 
mechanism  is   analogous  to  that  of  Pettenkofer's  reaction,  an  alcohol 

of  the  type  OH-CH2 COCH2-OH  undergoing  dehydration  by  the 

sulphuric  acid.  The  resulting  aldehyde  of  the  type  CH3  ....  CO-CHO 
then  condenses  with  the  phenol  or  alkaloid  (compare  Ville  and 
Derrien,  Compt.  rend.  Soc.  Biol.,  1909,  66,  175).  W.  0.  W. 

Detection  of  "  Saccharin  "  in  Beer.  Gunner  Jorgensen  (Ann. 
Falsi/.,  1 909,2, 58 — 59). — Five  hundred  c.c.  of  the  sample  are  evaporated 
on  the  water-bath  to  syrupy  consistence,  and  the  residue  is  repeatedly 
extracted  with  strong  alcohol.  After  recovering  the  bulk  of  the 
alcohol,  the  residue  is  diluted  with  water  and  heated  on  the  water-bath 
until  the  alcohol  has  completely  disappeared.  When  cold,  the  solution 
is  acidified  with  dilute  sulphuric  acid,  filtered  if  necessary,  and 
repeatedly  agitated  with  ether.  The  united  ethereal  extracts  are  con- 
centrated to  a  small  volume,  and  the  residue  is  diluted  with  water, 
acidified  with  dilute  sulphuric  acid,  and  treated  with  a  very  slight 
excess  of  potassium  permanganate,  which  is  then  again  removed  by 
cautious  addition  of  oxalic  acid.  The  "  saccharin,"  now  free  from  any 
salicylic  acid,  is  recovered  by  shaking  the  filtrate  with  a  mixture  of 
ether  and  light  petroleum,  which  is  then  evaporated  to  dryness.  The 
residue  is  submitted  to  the  well-known  tests  (conversion  into  salicylic 
acid,  etc.).  L.  de  K. 

Detection  of  Glycine.  Emil  Ahderiialden  and  Makkus 
CnccKMiKiM  (Znteoh.  phyaiol.  C/icm.,  1909,  59,  29— 31).— Hiraohatein 
(Arch.  emp.  Path.  I 'harm.,  1908,  59,  401)  states  that  treatment  with 

hydroxide  (I  to  5%)  destroys  or  alters  glycine  in  such  a  way 

that    it    no    longer    can    be   detected    with    /3-naphthalenesulphonyl 
chloride.     The  correctness  of  this  statement  is  entirely  denied. 

W.  |).  II. 

Estimation  of  Urea  in  Urine.  Ohablbb  <i.  I-.  Wolf  and  Kmii, 
ii   -  Chtm.  Soe.,  1909,31,   121-    428).      Henodict  and 

Oepharl     method  (this  vol.,  ii,  108)  For  estimating  urea  in  urine  give* 
highei  m   alts  than  that  of  Folin  (Abate.,  1901,  ii,  680 ;  1908,  ii,  116, 

•  •  1  >  i       It    l..i*  now  be I.mwi  that  in   the  former  method,  not   only 
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does  the  urea  undergo  quantitative  decomposition,  but  also  that 
ammonia  is  simultaneously  produced  from  the  uric  acid  and  creatinine, 
thus  giving  rise  to  the  high  results.  The  method  is  therefore 
inaccurate.  E.  G. 

Estimation  of  Ammonia  and  Urea  in  Urine.  Paul  E.  Howe 
and  Philip  B.  Hawk  (/.  Biol.  Ghem.,  1909,  5,  477— 484).— Both 
Spiro's  and  Folin's  methods  for  estimating  urea  and  ammonia  give  good 
results  with  solutions  of  urea  and  of  urea  and  ammonium  chloride. 
But  in  urine,  Spiro's  method  gives  results  which  are  higher  by  6  to 
10%  than  Folin's.  This  is  because  the  nitrogen  of  the  creatinine  and 
hippuric  acid  and  a  portion  of  the  uric  acid  nitrogen  will  be  reckoned 
as  urea  nitrogen  by  Spiro's  method.  W.  D.  H. 

Exact  Gasometric  Estimation  of  Urea  and  Urinary 
Ammonia.  Albert  Florence  (Compt.  rend.,  1909,  148,  943 — 946). 
— Analysis  of  samples  of  commercial  urea  shows  that  although  the 
usual  hypobromite  method  indicates  only  92%  of  the  theoretical 
amount,  yet  this  corresponds  with  97  "5%  when  calculated  on  the  actual 
amount  of  urea  as  indicated  by  the  Kjeldahl  method. 

The  ordinary  gasometric  method  for  estimating  urea  in  urine  has 
the  disadvantage  that  the  hypobromite  attacks  uric  acid,  creatinine, 
and  ammonium  salts  with  liberation  of  nitrogen.  The  following 
method,  which  avoids  this  source  of  error,  is  based  on  the  observation 
that  basic  lead  acetate  removes  uric  acid  and  creatinine,  and  that,  on 
heating,  it  decomposes  the  ammonium  salts  before  attacking  the  urea. 
Ten  c.c.  of  urine  mixed  with  5  c.c.  officinal  basic  lead  acetate  solution 
are  allowed  to  remain  twenty  to  thirty  minutes,  and  then  filtered. 
The  filtrate  and  washings  are  heated  on  the  water-bath  for  about 
seventy  minutes.  The  volume  is  made  sup  to  100  c.c,  and  19  c.c. 
withdrawn  and  treated  in  the  ureometer  with  12  c.c.  of  Moreigne's 
hypobromite  solution.  The  ammonia  is  estimated  by  difference,  by 
estimating  the  urea  in  a  portion  of  the  urine  which  has  been  defecated, 
but  not  heated  with  lead  acetate. 

A  comparison  is  made,  in  a  table,  between  results  obtained  in 
this  way  with  results  obtained  by  the  Moerner  process  and  the  Moerner- 
Joquist  method  as  modified  by  Braunstein.  W.  O.  W. 

Estimation  of  Thiocyanates  with  Permanganate.  Hermann 
Grossmann  and  Lothar  Holter  (Ghem.  Zeit.,  1909,  33,  348). — 
Thiocyanates  cannot  be  estimated  satisfactorily  by  titration  with 
permanganate  in  acid  solutions.  Attempts  to  estimate  the  sulphate 
formed  in  the  reaction  both  in  acid  and  ammoniacal  solution  proved 
unsuccessful. 

Bromine  added  to  a  solution  of  ammonium  thiocyanate  causes, 
however,  a  complete  oxidation  of  the  sulphur.  L.  de  K. 

Estimation  of  Caffeine  in  Coffee.  K.  Lendrich  and  E. 
Nottbohm  (Zeilsch.  Nahr.  Genussm.,  1909,  17,  241— 265).— The  follow- 
ing method  is  proposed  as  the  result  of  a  considerable  amount  of 
experimental  work,  each  part  of  the  process  having  been  submitted  to 
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a  separate  investigation.  Twenty  grams  of  the  ground  raw  or  roasted 
coffee  are  mixed  with  10  c.c.  of  water  and  stirred  occasionally  for  from 
one  to  two  hours  ;  the  moist  mass  is  then  transferred  to  a  cartridge  or 
extraction  thimble,  and  extracted  for  three  hours  with  carbon  tetra- 
chloride. One  gram  of  solid  paraffin  is  added  to  the  carbon  tetra- 
chloride solution,  the  solvent  is  distilled  off,  and  the  residue  is 
extracted  with  four  successive  quantities  of  boiling  water,  using  50  c.c. 
the  first  time,  and  25  c.c.  for  each  of  the  following  extractions.  The 
aqueous  solution  is  cooled,  filtered  through  a  moistened  filter,  and  the 
residue  is  washed  with  hot  water.  The  filtrate  is  treated,  when  cold, 
with  from  10  to  30  c.c.  of  1%  potassium  permanganate  solution,  and, 
after  the  lapse  of  fifteen  minutes,  the  excess  of  permanganate  is 
decomposed  by  the  addition,  drop  by  drop,  of  3%  hydrogen  peroxide 
solution  containing  1%  of  acetic  acid.  The  whole  is  heated  on  a 
boiling  water-bath  for  fifteen  minutes,  then  filtered,  and  the  residue 
washed  with  hot  water.  The  filtrate  and  washings  are  evaporated 
to  dryness,  the  residue  is  heated  for  fifteen  minutes  at  a  temperature 
of  100°,  and  extracted  with  chloroform.  The  chloroform  solution 
is  filtered,  evaporated,  and  the  residue  of  caffeine  dried  at  100°  and 
weighed.  The  caffeine  may  be  extracted  directly  with  chloroform  from 
the  filtrate  after  the  treatment  with  permanganate  if  this  procedure 
is  preferred.  W.  P.  S. 

Reaction  to  Differentiate  a-  from]  /2-Eucaine.  G.  Candussio 
(Boll.  chim.  farm.,  1909,  48,  95 — 96). — a-Eucaine  is  said  to  be 
distinguishable  from  the  /3-compound  by  the  action  of  mercuric 
chloride  solution,  with  which  it  gives  a  white  precipitate.  The  author 
points  out,  however,  that  when  the  mercuric  chloride  is  first  added, 
the  turbidity  obtained  disappears  and  is  only  permanent  when  excess 
of  the  reagent  is  present.  The  two  compounds  may  be  distinguished 
as  follows.  On  adding  to  about  2  c.c.  of  a  1%  solution  of  /2-eucaiue 
two  drops  of  a  solution  of  1  gram  of  potassium  iodide,  0'5  gram  of 
iodine,  and  10  c.c.  of  water,  an  intense  reddish-brown  coloration  is 
formed  immediately,  and  after  one  to  two  hours  a  slight,  dark  brown 
precipitate  is  deposited,  the  liquid  itself  becoming  clear.  Under 
similar  treatment,  a  solution  of  a-eucaine  gives  at  first  an  abundant 
reddish-brown  precipitate,  which  in  one  to  two  hours  becomes  orange- 
coloured,  the  liquid  having  then  a  lemon-yellow  colour  owiug  to  the 
presence  of  suspended  precipitate.  T.  H.  P. 

Nicotine  Silicotungstate  and  on  the  Estimation  of  Nicotine. 

GXBBIBL    IIkktiiANI)   and    Mauiuck   .J  avii.i.ikk   (Hull.    Sue.    cliiin.,    L909, 

(iv),  5,  241 — 24rt). — Since  Sohloesing'a  method  for  the  estimation  of 
niidiine,  depending  on  the  extraction  of  the  alkaloid  with  ammoniaoa] 
utlier  : 1 1 1 < I  subsequent  spontaneous  evaporation  of  the  solvent  and 
titration  of  the  residue  with  standard  aoid,  gives  untrustworthy  results, 

due  (I)  to  slight  loss  of  alkaloid  during  evaporation  of  the  solvent, 
(2)   uncertain   end   titration    point,   and   fS)  simultaneous  extraction  of 

certain    basic   produota  along   with   the   nicotine,  the  authors  have 

devised  a   method  of   using  Bibootungstic  acid,  already  suggested  as  an 

alkaloid  reagent  (Abstr.,  IH'j'j,  ii,  150),  for  the  estimation  of  nicotine. 
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Nicotine  silicotunystate,  12W03,SiOs,2H2O,2C10H„No  +  5H.,0,  ob- 
tained by  adding  potassium  silicotungstate  to  nicotine  tartrate 
dissolved  in  water  slightly  acidified  with  hydrochloric  acid,  is  a  pinkish- 
white  salt,  which  becomes  anhydrous  at  120°,  and  is  decomposed  by 
alkalis  or  by  magnesia.  A  precipitate  of  the  salt  is  formed  when  a 
solution  of  potassium  silicotungstate  is  added  to  one  containing  1  part 
of  nicotine  in  300,000  of  water  acidified  with  1  part  of  hydrochloric 
acid  per  1000. 

In  estimating  nicotine  in  tobacco,  about  10  grams  of  leaf  are  ground 
and  extracted  successively  four  times  with  ten  times  its  weight  of  5% 
hydrochloric  acid,  each  digestion  occupying  fifteen  to  twenty  minutes 
on  the  water-bath.  To  the  united  liquors,  potassium  silicotungstate 
solution  (10  to  20%)  is  added,  the  precipitate  collected,  washed,  and 
placed  in  a  distilling  flask  with  water  and  magnesia.  The  nicotine 
thus  liberated  is  distilled  off,  preferably  in  a  current  of  steam,  collected 
in  water,  and  titrated  with  standard  sulphuric  acid.  A  number  of 
results  quoted  in  the  original  indicate  that  the  process  gives  good 
results,  and  is  more  suitable  for  purely  scientific  work  than  that 
of  Schloesing.  T.  A.  H. 

Colour  Reactions  of  Indole  Derivatives  with  Sugars.  Julius 
Gnezda  (Compt.  rend.,  1909,  148,485 — 487).— Ten  c.c.  of  a  concen- 
trated aqueous  solution  of  glucose  are  boiled  briskly  and  treated  with 
two  drops  of  sodium  hydroxide  solution  and  6 — 10  mg.  of  2-methyl- 
indole.  When  no  more  oily  drops  remain,  the  solution  is  allowed  to 
remain  for  two  minutes  and  then  rapidly  cooled.  Two  drops  of  fuming 
hydrogen  chloride  (D  1-19)*  are  added,  and  when  the  solution  has 
become  pale,  3  c.c.  or  a  little  more  of  the  acid.  The  green  precipitate 
obtained  under  these  conditions  consists  of  a  mixture  of  two  sub- 
stances which  have  not  yet  been  completely  separated.  No  precipitate 
is  obtained  with  sucrose,  raffinose,  inositol,  or  amygdalin. 

The  precipitate  is  in  some  cases  of  a  different  colour  when  the 
hydrogen  chloride  is  added  to  a  hot  solution.  Rhamnose,  dextrose, 
galactose,  Irevulose,  and  lactose  give  green  precipitates,  both  in  hot  and 
cold  solutions.  Xylose,  arabinose,  and  ganbose  give  green  precipitates 
in  the  cold  and  red  precipitates  in  the  hot  solution. 

Glucosoxime  gives  a  red  precipitate  in  each  case.  Mannose  and 
maltose  form  green  precipitates  in  the  cold,  but  in  hot  solution  the 
precipitates  are  brown  and  violet-grey  respectively. 

Under  the  same  conditions,  1-methylindole  gives  an  azure-blue 
precipitate  with  glucose  in  hot  solution,  and  3-methylindole,  a  brown 
coloration.  W.  O.  W. 

Detection  of  Albumin  and  Mercury  in  Urine.  Carl  Boening 
(Chem.  Zeil.,  1909,  33,  376— 377).— The  author  has  arrived  at  the 
following  conclusions.  When  testing  urine  for  mercury,  the  urine 
should  not  be  filtered  as  the  mercury  may  be  contained  in  the  deposit. 
If  the  usual  tests  for  albumin  fail,  but  if  the  deposit  shows  the 
presence  of  kidney  cells,  it  is  quite  possible  that  the  albumin  has 
precipitated  as  an  insoluble  mercury  compound.  Hence,  when  testing 
*  Misprinted  as  D  112  in  original.— Author. 
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the  urine  of  a  patient  undergoing  mercurial  treatment  for  albumin, 
the  microscopical  examination  of  the  deposit  should  not  be  omitted. 

L.  de  K. 

Detection  of  Protein  in  Urine.  G.  Haswell  Wilson  (J.  Path, 
fiact.,  1909,  13,  484 — 499).— The  biological  test  (deviation  of  the 
complement)  is  from  ten  to  one  hundred  times  more  sensitive  than  any 
chemical  test  for  albuminous  substances  in  urine ;  it  cannot  be 
obtained  with^  normal  urine  ;  this  property  when  present  in  disease  is 
destroyed  by  boiling  and  unaffected  by  dialysis  ;  it  apparently  resides 
in  the  albumin  and  globulin,  and  a  mixture  of  these  proteins  obtained 
from  the  urine  by  salting  out  has  a  deviating  power  equal  to  that  of 
the  original  urine.  W.  D.  H. 

The  Biuret  and  Nitric  Acid  Tests  for  Protein.  Karl  H.  van 
Norman  (Bio.-Chem.  J.,  1909,  4,  127— 135).— The  delicacy  of  these 
reactions  was  studied  especially  from  the  point  of  view  of  detecting 
protein  in  the  urine.  The  limit  of  delicacy  of  the  nitric  acid  test  is 
six  parts  of  albumin  in  10,000,000  parts  of  distilled  water,  or  in 
3,000,000  of  urine.  The  limit  of  delicacy  in  the  biuret  reaction  is 
four  parts  of  albumin  in  1,000,000  parts  of  water,  or  in  2000  of  urine. 
Uric  acid,  urates,  and  creatinine  interfere  with  the  reaction.  The 
intensity  of  the  biuret  reaction  is  increased  by  boiling.       W.  D.  H. 

Abrastol.  Ercole  Covelli  {Boll,  chim.farm.,  1909,  48,  53 — 56). — 
The  dark  coloration  obtained  after  precipitating  a  solution  of  abrastol 
with  basic  lead  acetate,  and  boiling  the  filtrate  with  mercurous  nitrate 
(Vitali,  Abstr.,  1908,  ii,  642),  is  due  to  the  reduction  of  a  part  of  the 
mercury  to  the  metallic  state. 

Abrastol  is  a  sensitive  reagent  for  the  detection  of  nitrous  acid,  and 
conversely.  When  a  drop  of  dilute  nitrous  acid  is  added  to  a  solution 
of  abrastol,  and  concentrated  sulphuric  acid  then  poured  down  the 
inclined  wall  of  the  test-tube,  a  mby-red  ring  is  produced.  When 
/j-phenylenediamine  is  added  to  a  concentrated  solution  of  abrastol, 
and  then  ferric  chloride,  a  blue  coloration,  changing  to  red,  is 
produced,  in  dilute  solution,  the  red  coloration  only  is  obtained.  A 
1  :  150,000  solution  of  abrastol  gives  the  coloration  in  five  minutes. 

An  alkaline  diazotised  solution  of  atoxyl  gives  a  red  coloration  with 
abrastol,  the  solution  becoming  fluorescent,  owing  to  tho  action  of  the 
alkali.  C.  H.  V.Jf 
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The  Dispersion  of  Light  in  Gases.  II.  Ethylene  and 
Ethane.  Stanislas  Lokia  (Bull.  Acad.  Sci.  Cracow,  1909,  195 — 207.* 
Compare  this  vol.,  ii,  279). — Some  small  modifications  have  been  made 
in  the  method  previously  employed.  Ethylene,  purified  by  fractional 
distillation  at  •  the  temperature  of  liquid  air,  gives  the  values 
a  =  00006303  and  6  =  1-477  x  10-10  for  the  constants  in  the  equation 
«-l=a(l+6/X2). 

Ethane,  prepared  by  the  Grignard  reaction,  gives  the  values 
o  =  0-0007365  and  b  =  9-308  x  10-11.  The  results  hitherto  obtained  for 
gaseous  hydrocarbons  are  not  in  agreement  with  the  requirements  of 
the  valency-electron  theory.  O.  H.  D. 

Wave-length  Tables  of  the  Spectra  of  the  Elements.  Sir 
Henry  E.  Koscoe,  Marshall  Watts,  Sir  W.  Norman  Lockyer,  Sir 
James  Dewar,  George  D.  Liveing,  Arthur  Schuster,  W.  Noel 
Hartley,  Wolcott  Gibbs,  Sir  William  de  W.  Abney,  and  Walter 
E.  Adeney  (£«'«.  Assoc.  Report,  1908,  119—201). — Wave-length  tables 
of  the  arc  and  spark  spectra  of  tantalum,  zirconium,  and  lanthanum. 

T.  H.  P. 

Wave-lengths  of  Lines  in  the  Secondary  Spectrum  of 
Hydrogen.  Herbert  E.  Watson  (Proc.  Roy.  Soc,  1909,  82,  A, 
1S9 — 204). — Accurate  measurements  of  the  wave-lengths  of  lines  in 
the  secondary  spectrum  of  hydrogen  have  been  made,  three  primary 
hydrogen  lines  and  the  yellow  and  green  mercury  lines  being  used  as 
standards.  No  lines  could  be  detected  on  the  less  refrangible  side  of 
the  C-line,  but,  on  the  other  hand,  a  considerable  number  were 
measured  the  wave-lengths  of  which  were  less  than  A  =  3646,  which  is 
the  theoretical  limit  of  the  primary  spectrum  according  to  Balmer's 
formula.  Some  of  these  very  refrangible  lines  may,  however,  be  due 
to  the  presence  of  water  vapour.  H.  M.  D. 

Radiation  and  Temperature  of  the  Flame  of  the  Bunsen 
Burner.  Edmond  Bauer  (Compt.  rend.,  1909,  148,  908— 910).— By 
a  method  depending  on  the  reversal  of  the  D-va.y,  the  mean  tempera- 
ture of  the  radiation  from  a  Bunsen  burner  has  been  determined  ;  the 
value  obtained  is  1750 — 1760°,  in  exact  agreement  with  the  result 
obtained  by  the  emission  method  already  described  (this  vol.,  ii,  108). 
By  the  same  method,  the  temperature  of  different  regions  of  the  flame 
has  been  determined  ;  the  curve  representing  the  results  corresponds 
with  those  obtained  by  Schmidt,  who  measured  with  an  optical  pyro- 
meter the  temperature  of  a  platinum  wire  immersed  in  the  flame 
(Inauy.  Diss.  Berlin,  1909),  except  that  the  values  of  the  latter 
observer  are  50°  lower  throughout.  The  agreement  of  the  two  methods 
*  and  Ann.  Physik,  1909,  [iv],  29,  605—622. 

VOL.    XCV1.   ii.  30 
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indicates  that  the  temperature  is  the  essential  factor  in  the  emission 
of  line  spectra  by  flames. 

Neither  the  absorptive  and  emissive  power  of  a  flame  for  the  residual 
rays  of  fluor  spar,  nor  its  temperature  is  sensibly  affected  by  rendering 
it  luminous  and  a  conductor  of  electricity.  G.  S. 

Absorption  of  Ultra-violet  Light  by  Dilute  Solutions.  F.  B. 
Pidduck  {Phil.  Mag.,  1909,  [vi],  17,  710— 715).— The  observation 
that  the  electrical  action  of  ultra-violet  light  is  diminished  very  much 
more  by  passing  through  tap-water  than  through  distilled  water  has 
led  the  author  to  examine  the  absorptive  power  of  dilute  solutions. 
The  dependence  of  the  absorption  ou  the  concentration  of  the  solution 
was  investigated  in  the  case  of  sodium  chloride  and  potassium  bromide. 
The  latter  salt  is  much  more  active  than  the  former ;  the  galvanometer 
deflexion  after  passing  through  15  mm.  of  a  5  x  10"6  ..Y-solutiou  was 
only  091  of  that  obtained  after  passing  through  15  mm.  of  distilled 
water.  Observations  on  supply  water  and  artificial  water  containing 
the  same  chief  constituents  are  also  recorded.  H.  M.  D. 

New  Type  of  Magnetic  Decomposition  of  Absorption  Bands 
of  Crystals.  Simultaneous  Production  of  Systems  Circularly 
Polarised  in  Opposite  Senses.  Jean  Becquerel  (Gompt.  rend., 
1909,  148,  913 — 915). — Further  examination  of  the  plates  representing 
the  absorption  spectra  of  crystals  of  tysonite  at  -  253°  (compare 
Becquerel  and  Onnes,  Abstr.,  1908,  ii,  338)  show  that  under  the 
conditions  in  question  one  of  the  Hues  gives  a  quadruplet  formed  by 
two  doublets  polarised  in  opposite  senses.  Further  observations  at 
-  193°  with  varying  magnetic  fields  confirm  these  conclusions. 
Dufour  (Le  Radium,  1908,  5,  295),  who  has  made  somewhat  similar 
observations  on  the  emission  spectra  of  certain  chlorides  and  fluorides, 
ascribed  them  to  incomplete  polarisation  of  the  light,  but  it  is  now 
shown  that  polarisation  is  complete.  The  observations  are  best 
interpreted  on  the  assumption  of  the  existence  of  positive  electrons 
(compare  Abstr.,  1908,  ii,  751).  G.  S. 

Triboluminescence.  Max  Trautz  {Pkysikal.  Zaitsch.,  1909,  10, 
255 — 258). — A  claim  for  priority  in  respect  of  certain  observations 
recorded  by  Gorne/.  (this  vol.,  ii,  L08),  Many  of  the  discrepancies 
between  the  two  series  of  observations  are  shown  to  bo  readily 
explainable.  "     M.  D. 

Electro-chemistry  of  Light.  VI.  Wildkb  D.  Bancroft  (J. 
Physical  Chem.,  1909,  13,  269  331.  Compare  this  vol.,  ii,  362).— 
The  author  gives  ;i  third  i  et  of  excerpts  From  papers  dealing  with 
solarisation.  A  lengthy  summary  of  the  conclusions  which  have  been 
drawn   by  the   various   authors   under   review   deals    mainly   with    the 

nature  of  the  latent  photographic  image  and  its  reversal.       11.  J.  C. 

Calculations  in  Photochemical  Processes.  A.LFRKD  Bj  k  ( Bar., 
1909,42,  Mi:>  Ill'.i.  Compare  Abstr.,  L908,ii,338).  [t  is  olaimed 
ti,  ,i  Wi  igert'  treatment  of  il"'  subjeot  (tbis  vol.,  ii,  219)  is  practically 
identical  with  that  developed  previously  by  the  author.         J.  J.  B. 
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Photochemistry  of  Silver  (Sub  )halides.  A.  P.  H.  Trivelli 
(Proc.  K.  Ahul.  WeUmch.  Amsterdam,  1909,  11,  730—748.  Compare 
Abstr.,  1908,  ii,  1036). — The  author  is  of  the  opinion  that  a  series  of 
sub-halides  containing  gradually  decreasing  proportions  of  halogen 
are  formed  in  the  photochemical  decomposition  of  the  silver  halides. 
From  observations  of  the  colour  changes  which  take  place  under 
different  conditions,  the  colour  sequence  of  the  successive  sub-halides 
has  been  found  to  be  :  green,  bluish-green,  blue,  violet,  red,  orange, 
yellow.  Since  the  order  is  the  same  for  different  halogens,  the 
sub-halides  of  analogous  composition  appear  to  have  analogous 
absorption  spectra. 

In   the  simplest   case,   the  colours   which   appear  may   be    referred 
to    four    corresponding    with    four    sub-halides,   which    are    supposed 
to  be  related  in  the  following  way  : 
Ag2,,X2„      — >      Ag2,iXin_1       — >      Ag.,„X2n_2      — >      Ag21lX,n_3 

a(green)  /8(bluc)  7(red) 

— >-  Ag.„1Xo„_4  — ?-  2»Ag.     If   the  S-sub-halide  is  the  final  product, 

B(yellow) 
and  corresponds  with  Ag2„Xn,  then  n  is  equal  to  4,  and  the  formula; 
of  the  four  sub-halides  may  be  written  AgsX-,  AggX^,  AgsX5,   and 
Ag8X4.  H.  M.  D. 

Stability  of  the  Colours  of  Minerals  Produced  by  Radium. 
Coknelio  Doelter  (CeiUr.  Jfin.,  1909,  232 — 234.  Compare  this  vol., 
ii,  363). — The  colours  produced  by  subjecting  various  minerals  to  the 
action  of  radium  rays  are  in  many  cases  (sapphire,  quartz,  fluor  spar) 
destroyed  by  heating  the  mineral  at  about  300°.  Generally,  the 
colour  resulting  from  the  action  of  radium  is  destroyed  by  ultra-violet 
light,  more  especially  with  tluor  spar,  rock  salt,  topaz,  and  sapphire. 
The  colours  produced  by  acting  on  natural  rubies  and  emeralds  with 
radium  are  very  stable,  but  are  nevertheless  destroyed  by  ultra-violet 
light.  Artificial  rubies,  likewise  coloured  diamonds,  are  not  appreciably 
altered  either  by  radium  rays  or  ultra-violet  light. 

The  periods  of  exposure  necessary  to  produce  the  various  colour 
changes  differ  largely  with  the  various  minerals.  Fluor  spar  is 
extremely  sensitive,  whilst  the  several  varieties  of  quartz  change 
very  slowly.  W.  H.  G. 

Expulsion  of  Radioactive  Matter  in  the  Radium  Trans- 
formations. Sidney  P,uss  and  Walter  Makower  (Proc.  Roy.  Hoc, 
1909,  82,  A,  205— 224  *).— Experiments  are  described  in  which  the 
authors  have  investigated  the  radiation  effects  which  result  from  the 
recoil  of  the  atomic  residues  when  a-  and  /3-particles  are  emitted  from 
radium  emanation  and  its  products  of  disintegration.  When  the 
emanation  is  condensed  at  the  bottom  of  an  exhausted  tube  immersed 
in  liquid  air,  active  deposit  particles  are  radiated  up  the  tube.  From 
the  rate  of  decay  of  the  activity  which  collects  on  a  surface  exposed  to 
the  radiation  from  the  condensed  emanation,  it  appears  that  both 
radium-J  and  -B  are  radiated.  In  air  and  hydrogen,  the  amount  of  the 
radiation  which  reaches  a  surface  at  a  fixed  distance  from  the  condensed 
emanation  is  an  exponential  function  of  the  gas  pressure. 
*  and  Physical.  Zcitsch.,  1909,  10,  361—372. 
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A  surface  which  has  been  rendered  active  by  exposure  to  emanation 
is  found  to  radiate  both  radiurn-fi  and  radium-C  through  an  exhausted 
tube.  Since  it  is  probable  that  the  transformation  of  radiurn-fi  gives 
rise  only  to  fi-particles,  the  radiation  of  radium-C  must  be  due  to  the 
recoil  of  the  atoms  resulting  from  the  emission  of  electrons. 

H.  M.  D. 

Volatility  of  Radium-4  and  Radium-C'.  Walter  Makowek 
(Mem.  Manchester  Phil.  Soc.,  1908-9,  53,  (2),  1 — 8). — A  nickel  rod  was 
exposed  to  a  known  quantity  of  radium  emanation  for  ten  minutes  at 
a  series  of  gradually  increasing  temperatures,  the  a-ray  activity  of  the 
rod  being  examined  after  each  exposure.  At  885°  the  initial  rapid  fall 
in  the  a-ray  activity  was  found  to  have  nearly  disappeared,  and  at  925° 
there  was  practically  no  evidence  of  the  initial  fall. 

The  observations  indicate  that  radium-^1  begins  to  have  an  appreci- 
able vapour  pressure  at  800°,  and  that  at  90CP  it  is  completely 
volatilised. 

In  the  investigation  of  the  volatility  of  radium-C,  the  active 
deposit  from  radium  was  collected  on  plates  of  various  materials  by 
exposing  them  to  emanation  for  several  hours.  After  the  lapse  of 
sufficient  time  for  the  radium-.4  to  have  almost  completely  disappeared, 
the  plates  were  heated  for  five  minutes  at  various  temperatures  in  a 
platinum-strip  furnace,  and  the  loss  of  activity  determined.  Experi- 
ments with  platinum,  nickel,  and  quartz  plates  indicate  that  the 
volatilisation  of  the  radium-C  is  influenced  by  the  nature  of  the 
material  on  which  it  is  deposited.  In  all  cases  volatilisation  begins 
between  700°  and  800°,  but  whereas  it  is  complete  at  1200°  when 
deposited  on  platinum  or  nickel,  it  is  still  incomplete  at  1300°  when 
deposited  on  quartz. 

An  experiment  is  described  which  shows  that  radium-C  is  not 
electrically  charged  when  formed  from  rudium-.fi.  II.  .U.  D. 

Condensation  of  the  Radium  Emanation.  Ernest  Rukhebtobd 
(Phil.  Mag.,  1909,  [vi],  17,  720—729.  Compare  this  vol.,  ii,  202).— 
the  temperatures  at  which  radium  emanation  condenses  under 
different  pressures  have  been  determined.     Tho  following  results  are 

recorded  : 

Temperature  -127°         -101°         -78°         -65° 

Vapour  pressure 0'9  5-0  .•■•  en    do 

At  tho  temperature  of  liquid  air  tho  volume  of  the  liquid  emana- 

nding    with     lOO-mg.    of    radium   was    found   to   bo   not 
greater  than  1*2x10  '  cubic  mm.     Assuming  that  the  emanation  is  a 
itomic  gas  of  atomic  weigh"!   22_,  it  is  calculated  from  this  that 
tin-  den  it)  of  liquid  emanation  is  not  less  than  5.  II.   SI.   I'. 

Differences  in  the  Decay  of  the  Radium  Emanation.      I'.i 
EtuTMKBFORD  and  5T.  Tuomikobx'  (Mem,  Manchester  Phil.  Soo.,   1909, 
53,  (2)  xii). — Measurementi  <'t  the  rats  of  deoaj  of  radium  emanation 
1 1  ive    bown  that  tin    is  often  irregular,  and  depends  t"  some  extent  on 
the  1 1  in  which  the  emanation  has  been  subjected.     A  sample, 
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purified  by  condensation  with  liquid  air,  was  found  fto  decay  for  the 
first  five  days  with  an  average  period  of  3"58  days  ;  between  five  and 
twenty  days  the  average  period  was  3-75  days,  whilst  between  twenty 
and  forty  days  the  decay  was  nearly  exponential  with  a  period  of  3 '85 
days.  A  second  preparation  was  found  to  decay  exponentially  from 
the  commencement  with  a  period  of  4 '4  days.  The  samples  of 
emanation  which  decay  most  rapidly  are  more  easily  absorbed  by 
water  and  are  more  easily  condensed  by  liquid  air  than  the  more 
slowly  decaying  fractions.  The  products  of  transformation  of  the 
emanation  which  decays  slowly  could  not  be  distinguished  from  those 
of  the  rapidly  decaying  emanation.  It  appears  probable  that  the 
physical  and  chemical  properties  of  the  emanation  vary  to  some 
extent  with  the  life  of  the  emanation,  and  that  the  atoms 
undergo  a  progressive  change  in  properties  before  disintegration. 

H.  M.  D. 

Direct  Evidence  of  the  Charge  of  the  a-Rays.  Heinricii 
Greinachee  (Ber.  Deut.  physikal.  Ges.,  1909,  11,  179 — 184). — The 
experimental  demonstration  of  the  positive  charge  of  the  a-rays  is 
rendered  difficult  by  the  fact  that  slowly-moving  electrons  are 
simultaneously  emitted  by  radioactive  substances.  The  method  of 
demonstration  described  is  similar  to  that  which  has  been  used  to  show 
the  negative  charge  of  the  /3-rays ;  the  a-rays  are  allowed  to  fall  on  a 
thin,  metal  plate,  which  acts  as  receiver,  and  in  order  to  prevent  the 
escape  of  the  charge,  this  plate  is  combined  with  a  plate  of  solid, 
insulating  material.  H.  M.  D. 

Leakage  of  Helium  from  Radioactive  Minerals.  Hon. 
Robert  J.  Strutt  (rroc.  Roy.  Soc,  1909,  82,  A,  166— 169).— The  fact 
that  helium  is  not  always  present  in  larger  quantity  in  geologically 
older  minerals  than  in  more  recent  formations  of  equal  activity  has 
been  attributed  to  the  escape  of  the  gas.  In  connexion  with  this 
hypothesis,  experiments  have  been  made  on  the  rate  of  leakage  of 
helium  from  monazite  and  thorianite,  which  show  that  helium  is  given 
off  at  a  rate  which  far  exceeds  the  rate  of  production  by  radioactive 
change.  The  accumulation  of  the  gas  must  be  due  to  the  fact  that  the 
conditions  of  existence  of  the  minerals  in  nature  are  much  more 
favourable  to  the  retention  of  helium.  H.  M.  D. 

Absorption  of  Rontgen  Rays.  Charles  G.  Barkla  and  C.  A. 
Sadler  (Phil.  Mag.,  1909,  [vi],  17,  739— 760).— The  authors  have  in- 
vestigated the  absorption  of  A'-rays  by  various  elements,  using 
homogeneous  beams  of  varying  penetrating  power.  For  soft  rays  the 
absorption  coefficients  of  different  elements  remain  in  the  same  ratio 
when  the  penetrating  power  of  the  rays  changes  considerably.  As  the 
primary  radiation  is  made  more  penetrating,  a  point  is  reached  at 
which  the  absorbing  element  begins  to  emit  homogeneous  secondary 
rays  which  are  characteristic  of  the  element ;  at  this  point  the  absorp- 
tion increases  very  rapidly  to  a  maximum  which  corresponds  with  an 
absorption  many  times  greater  than  that  experienced  by  a  somewhat 
less  penetrating  radiation  ;    further  increase  in  the  hardness  of  the 
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primary  rays  leads  to  a  diminution  in  tbe  absorption,  and  corresponding 
with  this  the  secondary  radiation  decreases  at  the  same  rate  as  the 
ionisation  produced  by  the  primary  radiation  in  a  thin  film  of  air.  Of 
the  various  elements  examined,  chromium,  iron,  nickel,  copper,  zinc, 
platinum,  gold,  and  arsenic  were  found  to  emit  these  characteristic 
homogeneous  rays.  No  such  radiation  was  observed  in  the  case  of 
carbon,  magnesium,  and  aluminium.  It  is  pointed  out  that  the 
behaviour  of  nickel  in  all  emission  and  absorption  experiments 
corresponds  with  that  of  an  element  of  atomic  weight  about  61  '3. 

H.  M.  D. 

Conversion  of  Diamond  into  Coke  in  High  Vacuum  by 
Cathode  Rays.  A.  A.  Campbell  Swixtox  (Proc.  Roy.  Soc,  1909, 
82,  A,  1 76.  Compare  Abstr.,  1908,  ii,  275). — Spectrum  tubes  connected 
with  a  cathode-ray  tube  containing  diamond,  on  which  the  cathode 
rays  were  focussed,  were  sealed  off  before  and  after  the  conversion  of 
the  diamond  into  coke.  No  difference  could  be  detected  in  the  two 
spectra  except  in  regard  to  the  relative  brightness  of  certain  lines. 
If  gas  is  set  free,  it  can  therefore  only  be  one  or  more  of  the  com- 
paratively common  gases  usually  found  as  residuals  in  cathode-ray 
tubes  exhausted  from  air  in  the  ordinary  way.  II.  M.  D. 

Radiation  of  Potassium  Salts.  E.  Hexriot  (Compl.  rend.,  1000, 
148,  910—012.  Compare  Campbell  and  Wood,  Abstr.,  1907,  ii,  217  : 
McLennan  and  Kennedy,  Abstr.,  1908,  ii,  750). — It  is  shown  by 
absorption  experiments  with  tin-foil  that,  contrary  to  the  statements 
of  previous  observers,  the  radiation  from  potassium  salts  is  fairly 
homogeneous  ;  the  absorption  follows  the  formula  /=  /„e_,w,  where  /  is 
the  intensity  of  the  radiation  which  has  traversed  a  thickness,  d,  of  the 
absorbing  substance,  and  I„  is  the  initial  intensity.  The  ratio  k/p, 
where  A  is  the  coefficient  of  absorption  and  p  the  density  of  the  tin.  is 
10,  which  is  regarded  as  supporting  the  view  that  the  radiation  consists 
of  /3-rays. 

The  form  of  the  radiation  renders  it  improbable  that  the  radio- 
activity  of  salts  of  potassium  is  due  to  a  known  active  element. 

G.  S. 

Distribution  of  Thorium  in  the  Earth's  Surface  Materials. 
Johb  Jolt  (I'lnl.  Mag.,  1909,  [vi],  17,  760—765).  A  method  for  the 
detection  of  thorium  in  minerals  is  described.  The  material  bo  be 
examined  is  brought  into  solution  by  the  use  of  thorium  free  reagents, 
The  solution  is  boiled  in  a  Qaslc  provided  with  :i  ivilux  condenser  for 
twenty  to  thirty  minutes  in  order  to  expel  any  accumulated  radium 
emanation,  and  then  a  slow  ourrenl  of  air  is  drawn  through  the  fla 
order  to  transfer  the  emanation  to  the  electroscope.  Arrangements 
are  described  for  drying  the  air  and  reproducing  the  same  Telocity  of 

low    in    .successive   e\  |ieriinent  s.         Willi    t  h'ee     exceptions,    all    I  he 

examined  by  the  author  were  found  to  contain  thorium.     'I'll" 
i>    ill      iii.iined  with Veauvian  lave    aooordwell  with  Blano'i  observe 
tion    oi,  the  abundance  of  thorium  emanation  in  the  atmosphere  :>' 
Rome.    Thequantitie   oi  thori ibaerved  in    •» if  these  materials 


GENERAL    AND    PHYSICAL   CHEMISTRY.  459 

are  about  three  times  as  large  as  the  average  uranium  content  of 
rocks.  H.  M.  D. 

Thermal  and  Ionising  Action  of  Thorium  in  Rocks.  Gian 
A.  Blanc  (Atti  R.  Accad,  Lincei,  1909,  [v],  18,  i,  289— 294).— The 
author  has  found  previously  (Abstr.,  1908,  ii,  248,  452;  1909,  ii, 
366)  that  a  sample  of  soil  in  Rome  contains  at  least  l'45xl0~5 
gram  of  thorium  per  gram,  whilst  5  samples  of  granitic  rock  con- 
tained from  2-07  to  8-28  x  10~5  gram  per  gram.  He  now  proceeds 
to  consider  the  two  following  effects  due  to  the  presence  of  thorium  : 
(1)  the  heat  effect,  produced  principally  by  the  transformation  of 
kinetic  energy  accompanying  the  absorption  of  the  a-particles  in 
the  interior  of  the  rock  and  soil,  and  (2)  the  ionising  action  of  the 
air,  owing  to  the  radiation  directly  emitted  by  the  various  products 
in  the  soil. 

The  above  figures,  together  with  Pegram  and  Webb's  results  (this 
vol.,  ii,  111),  give  the  quantities  of  heat  generated  per  hour  in  1  gram 
of  the  soil  and  rocks  examined,  owing  to  the  thorium  present,  as 
varying  from  3-45  to  li)-70  x  10"10  cals.,  the  mean  being  1-01  x  10~9 
eals.  This  amount  of  heat  is  about  double  that  produced  by  the 
uianium-radium-radium-/'  group  in  the  igneous  rocks  examined  by 
Strutt. 

The  mean  proportion  of  thorium  existing  in  the  materials  examined 
by  the  author  being  4'25  x  10"5  gram  per  gram,  and  that  of  radium 
in  the  igneous  rocks  examined  by  Strutt  being  3-35  x  10~12  gram 
per  gram,  the  intensity  of  the  y-radiation  emitted  by  the  thorium 
in  the  former  case  will  be  5  -7  times  as  great  as  that  of  the  y-radiation 
due  to  the  radium  in  the  latter. 

The  method  employed  by  Eve  (Abstr.,  1906,  ii,  593)  for  deducing 
the  quantity  of  radium  contained  in  1  c.c.  of  the  soil  at  Montrea 
from  the  intensity  of  the  penetrating  radiation  emitted  by  the  soil, 
is  inaccurate,  since  the  observed  effects  are  due  to  all  the  radioactive 
substances  present  emitting  y-rays.  To  this  is  probably  due  the 
discrepancy  between  the  results  obtained  by  Eve  (loc.  cit.)  and 
those  given  by  Eve  and  Mcintosh  (Abstr.,   1907,    ii,  729). 

T.  H.  P. 

Product  and  Rays  of  Uranium-A'.  Frederick  Soddy  (Nature, 
1909,  79,  366—367;  Le  Radium,  1909,  6,  53).— The  difference 
between  the  atomic  weights  indicates  the  expulsion  of  three  a-particles 
in  the  change  of  uranium  into  radium,  of  which  only  two  are  known. 
I "  I'm  nium- A"  preparations,  after  the  decay  of  the  y3-activity,  were 
found  to  possess  a  feeble  residual  a-radioactivity,  which  remains 
constant  over  a  term  of  years.  The  constancy  is  attained  before  the 
/3-radiation  has  decayed,  so  that  if  the  a-ray  substance  is  a  true 
product  of  uranium-A,  it  must  be  the  direct  product.  Some  of  the 
/i-rays  of  uranium-A5"  are  very  difficult  to  deviate  by  a  magnetic 
field,  and  possess  values  for  Hp  as  high  as  6500,  whilst  with  radium 
some  rays  with  values  as  high  as  9000  to  11,000  are  present. 
The  velocity  of  these  rays  must  be  more  than  99 ",,  of  that  of  light, 
and  their  mass   from    four    to    six    times    the  normal    mass.      These 
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facts  have  prevented  so  far  the  attempt  to  detect  the  growth  of 
the  feeble  a-radiation  during  the  decay  of  the  /3-radiation,  to  bo 
expected  if  the  a-ray  substance  is  a  product  of  uranium-X. 

F.  S. 

Rays  of  Uranium-X  Frederick  Soddt  (Nature,  1909,  80, 
37 — 38.  Compare  preceding  abstract). — A  second  series  of  experi- 
ments has  indicated  the  growth  of  the  feeble  a-radiation  before 
referred  to  during  the  decay  of  the  /3-radiation  of  uranium-X. 
Fifty  kilos,  of  uranyl  nitrate  were  employed.  The  uranium-X 
immediately  after  preparation,  when  examined  in  a  magnetic  field 
such  that  no  /?-rays  with  value  for  Up  below  8640  could  enter  the 
electroscope,  gave  no  a-rays.  The  leak  in  the  electroscope  was 
due,  one-fourth  to  y-rays,  and  three-fourths  to  still  undeviated 
/3-rays.  In  a  few  hours  a  feeble  a-radiation  made  its  appearance,  and 
grew  to  a  maximum  in  2'5  days.  It  has  since  remained  constant. 
The  results  are  not  yet  capable  of  a  complete  interpretation,  but 
indicate  the  existence  of  a  new  substance,  presumably  in  the 
uranium-radium  series,  with  a  period  of  the  order  of  one  day,  the 
product  of  which  gives  a-rays  and  has  a  very  long  period  of  life. 

F.  S. 

y-Rays  of  Uranium.  Frederick  Soddy  and  Alexander  S. 
Russell  (Physikal.  Zeilsch.,  1909,  10,  249— 251).— The  authors  have 
separated  uranium-X  from  fifty  kilograms  of  uranyl  nitrate,  and 
examined  the  y-rays  which  it  emits.  The  whole  of  the  y-radiation 
of  uranium  is  emitted  by  uranium-X.  The  activity  of  this,  as 
measured  by  the  y-rays,  falls  to  half  value  in  twenty-two  days,  which 
is  identical  with  the  half-decay  period  obtained  by  examination  of 
the  /3-rays. 

The  absorption  of  the  y-rays  by  different  substances  was  examined. 
The  absorption  in  lead  for  thicknesses  ranging  from  1  to  5  cm.  takes 
place  according  to  an  exponential  equation,  the  value  of  the 
absorption-coefficient  (A)  being  0'62.  In  general,  the  value  of  X./d 
is  equal  to  0'055,  whereas  the  corresponding  ratio  for  the  y-rays  of 
radium  is  0P021.  This  moans  that  the  y-rays  of  uranium  arc 
absorbed  about  two  ami  a-half  times  as  quickly  as  those  of  radium. 
Although  Q-QSt>  is  the  mean  value  of  A/</,  the  separate  .values  vary 
from  OMilf)  (iron)  to  0'0G8  (paraffin),  and  the  exactness  of  the  density 
law  is  questioned. 

For  greater  thicknesses  of  absorbing  material  than  correspond  with 
5  cm,  of  lead,  tin- value  of  the  absorption-coefficient  diminishes,  and 
there  in  some  evidence  of  the  existence  of  rays  which  are  still  COON 
penetrating  than  the  y  i  H.  M.  D. 

Conduction  of  Electricity  in  Electro  negative  Vapours  and 

yf,-Raye.     Otto  Rbiohbj H  (/»/•.  Dtut.  physikal,  Qe»„   L900,    11, 

168     178),     Experiments   on  the   discharge    of    electricity    through 

i  ted  tubes  containing  halogens  and  other  metalloidal  olmuonts 

ire  described.    The  abnormally  largo  fall  of  potential  at  the  anode 

which  characterises  the  disoharge  through  such  tubos  is  supposed  bo 
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bo  due  to  the  facility  with  which  electrons  are  absorbed  by  the 
electro-negative  vapours.  In  support  of  this  view  it  is  found  that  the 
potential  drop  at  the  anode  is  greatly  diminished  when  electrons  are 
generated  in  the  discharge  tube  by  means  of  a  Wehnelt  cathode. 

When  dischai'ge  takes  place  through  a  tube  containing  phosphorus 
vapour,  the  degree  of  exhaustion  gradually  increases,  and  this  is  found 
to  be  due  to  the  deposition  of  the  vapour  in  the  form  of  red  phosphorus 
on  the  walls  of  the  tube.  An  experiment  is  described  which  indicates 
that  the  phosphorus  vapour  is  negatively  charged.  The  discharge 
through  iodine  vapour  also  leads  to  a  gradual  exhaustion  of  the  tube ; 
the  degree  of  exhaustion  diminishes  if  the  tube  is  left  for  some  hours. 
An  explanation  of  this  phenomenon  has  not  been  obtained. 

A  new  type  of  radiation  (^Ij-rays)  emitted  by  the  anode  is  described. 
These  are  similar  to  the  iT.-rays  which  Goldstein  has  found  to  be  given 
off  from  the  cathode.  The  .dj-rays  are  positively  charged,  and  it  is 
supposed  that  the  rays  are  formed  from  negatively  charged  gaseous 
ions  by  the  loss  of  two  electrons.  H.  M.  D. 

Electrical  Conductivities  of  very  Dilute  Solutions  in  An- 
hydrous Sulphur  Dioxide.  Paul  Dutoit  and  Ernst  Gyr  (J.  Chim. 
Phys.,  1909,  7,  189— 203).— Walden  and  Centnerszwer  (Abstr.,  1902, 
ii,  245)  have  found  that  the  laws  which  hold  for  the  conductivity  of 
aqueous  solutions  are  not  applicable  to  solutions  in  liquid  sulphur 
dioxide.  The  majority  of  organic  solvents  were  formerly  considered 
to  behave  similarly  to  sulphur  dioxide,  but  Dutoit  and  his  co-workers 
have  shown  that  with  very  dilute  solutions  the  same  laws  hold  as  for 
aqueous  solutions,  the  only  difference  being  in  the  dissociating  power 
of  the  solvents.  The  authors  have  consequently  further  investigated 
the  behaviour  of  liquid  sulphur  dioxide  as  a  solvent. 

A  special  apparatus  was  devised  in  which  the  solutions  could  be 
made  and  diluted  to  any  strength  without  once  coming  into  direct 
contact  with  the  external  atmosphere,  all  traces  of  moisture  being 
rigorously  excluded.  The  first  experiments  were  made  in  red  light  in 
order  to  prevent  any  photochemical  action  which  would  result  in  the 
formation  of  sulphur  trioxide,  but  it  was  found  that  white  light  had 
no  effect  on  perfectly  anhydrous  sulphur  dioxide.  Moreover,  under 
the  same  conditions,  oxygen  has  no  oxidising  effect,  even  in  the 
presence  of  the  platinum  electrodes.  The  specific  conductivity  of 
anhydrous  sulphur  dioxide  at  —15°  was  found  to  be  0-S5  x  10~", 
which  is  the  lowest  value  the  authors  have  obtained  for  any  solvent. 
The  electrolytes  used  were  tetramethylammonium  iodide  and  bromide, 
and  the  iodides  and  bromides  of  ammonium,  potassium,  and  rubidium  ; 
the  dilutions  varied  from  125  to  64,000  litres.  The  results  show  that 
the  molecular  conductivity  tends  towards  a  maximum  as  the  dilution 
increases,  although  this  maximum  is  not  attained  at  64,000  litres. 
Graphic  extrapolation  and  calculation  by  Ostwald's  formula  gave 
approximately  the  same  numbers  for  the  conductivity  at  infinite 
dilution  ;  these  numbers  conform  to  Kohlrausch's  law  of  the  inde- 
pendent migration  velocities  of  the  ions.  In  the  stronger  solutions 
the  salts  of  tetramethylammonium  are  much  more  strongly  dissociated 
than    those   of   the  alkali  metals,    and    the  iodides    more   than    the 
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bromides.     For  dilutions  of  8000  litres,  Ostwald's  dilution  law  holds 
approximately,  the  salts  of  rubidium  giving  the  worst  results. 

T.  S.  P. 

Temperature-coefficient  of  the  Electrical  Conductivity  of 
Certain  Acids  and  Bases  in  Aqueous  Solution.  A.  Wormann 
(Ann.  Physik,  1909,  [iv],  29,  194—200,  623— 624).— The  author  has 
measured  the  conductivity  of  liV,  ^A7,  ^N~,  § iV,  and  ^N  solutions  of 
hydrochloric  and  nitric  acids  and  of  potassium  and  sodium  hydroxides 
at  0°,  18°,  and  32°.  From  the  data,  the  values  of  the  constants  c  and 
c'  in  the  equation  K,  =  JT0(l  +  ct  +  c't-)  are  calculated  and  compared  with 
the  coefficients  given  by  other  observers.  H.  M.  D. 

Behaviour  of  Ethyl  Ether  on  the  Passage  of  an  Electrical 
Current.  Johannes  Schroder ( A nn.  Physik,  1909,  [iv],  29,  125—152). 
— The  electrical  conductivity  of  ethyl  ether  has  been  examined  in  detail 
with  the  object  of  throwing  light  on  certain  discrepancies  which  are 
exhibited  by  other  feebly  conducting  liquids.  The  observed  conduc- 
tivity depends  very  largely  on  the  previous  treatment  of  the  platinum 
electrodes.  If  the  electrodes  are  charged  with  gases,  the  cm-rent 
increases  with  the  applied  E.M.F.  more  rapidly  than  corresponds  with 
(Hun's  law.  The  application  of  higher  potential  differences  appears  to 
favour  the  liberation  of  substances  from  the  electrodes,  which  give  rise 
to  ions  in  the  ethyl  ether.  With  electrodes  which  have  been  heated 
to  redness  to  remove  volatile  impurities,  this  effect  .is  not  observed, 
but  the  existence  of  a  saturation  current  is  indicated.  When  the 
current,  is  passed  in  the  same  direction  through  the  ethyl  ether  for  a 
considerable  time,  the  conductivity  diminishes  and  approximates 
asymptotically  to  a  lower  limiting  value.  II.  M.  T>. 

Oxidation  Potentials  in  Nonaqueous  Solvents.  Richard 
A.BEGG  and  J.  Nbubtadt  (Zeitach,  Elektarochtm.,  l'.)09,  15,  264—266). 
— Nernst  believes  that  oxidising  and  reducing  agents  react  with  the 
solvent  -water,  forming  oxygen  and  hydrogen,  which  change  the  electrodes 
into  gas  electrodes  of  definite  potential.  The  authors  test  this  view  1>\ 
measuring  the  potentials  of  a  platinum  electrode  in  solutions  of 
cuprous  and    eiipnc   chlorides,    and    of   ferrous    and    ferric  chlorides,    in 

pure  dry  pyridine;  tbe  potentials  are  measured  against  a  silver 
electrode  in  a  solution  of  silver  nitrate  in  pyridine  The  results 
lev,  that  the  potentials  in  the  pyridine  i olutions  are  nearly  the  same 
i  bhose  in  aqueous  solutions,  from  which  the  authors  draw  t he  con- 
clusion   that,    the    potential    of    ll lectrode    is    due    to    the   exchange 

of  charges  between  the  ions  of  different  valency  at  its  surface,  the 
intervention  of  water  being  unes  ential.  T.  E, 

Electrolytic  Potentials  of  Silver  and  Thallium.     Kit  ami     J, 

I '.Kim  i  i    (Trans,  Faraday  Soc.,  1909,4,  189     165),    -The  potential  of 

ilv.r  electrodee,  f reshly-eilvered  and  nunMirol  against  a  A'  loealomel 

■lectrode,  has  the  value  i  1*076  volt  in  silver  nitrate  and   i  I  "074  volts  in 

I'll  ions,  t  lie  ionic    concent  rat  ion    being  calculated   I  rom 

i  he  conductivity  of  n leotrolyte.    Thallium  in  I  ballon    nitrate  gives 
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-  0-042  volt,  and  in  thallous  chloride,  -0-042  volt.  The  values  in 
thallous  hydroxide  increase  with  the  dilution  of  the  electrolyte,  so  an 
indirect  method  has  been  used,  a  thallium  electrode  in  thallous  nitrate 
being  used  for  comparison,  and  the  liquid  potential  difference  being 
calculated  by  Planck's  formula.     This  gives   -  0044  volt.     C.  H.  D. 

Part  Played  by  Contact  Electrification  in  the  Permeability 
of  Membranes  to  Electrolytes.  Pierre  Girard  (Gompt.  rend., 
1909,  148,  1047— 1050).— It  was  shown  (Abstr.,  1908,  ii,  456)  that  a 
membrane  interposed  in  a  liquid  concentration  couple  lowers  the 
voltage  if  the  liquid  in  question  is  acidic  or  basic,  but  not  if  neutral. 
The  membrane  is  considered  as  a  bundle  of  capillary  tubes,  at  the 
surfaces  of  which  contact  electrification  takes  place  in  the  manner 
suggested  by  Perrin  (Abstr.,  1908,  ii,  754).  A  difference  of  osmotic 
pressure  on  the  two  sides  will  establish  a  flow  through  the  membrane, 
leaving  an  excess  of  positive  and  negative  charges  on  either  side. 
This  is  the  same  as  a  filtration  E.M.F.,  so  that  its  value  can  be 
calculated  with  the  aid  of  H'elmholtz's  theory.  The  agreement  between 
calculated  and  experimental  values  is  not  very  striking,  however. 

Acids  and  bases  which  diffuse  in  water  more  rapidly  than  neutral 
salts  traverse  a  membrane  more  slowly,  since,  it  is  supposed,  they 
electrify  the  membrane  by  contact.  If  a  salt  solution  diffusing  through 
a  membrane  into  water  is  rendered  slightly  acidic  or  alkaline,  the 
membrane  becomes  polarised,  and  diffusion  is  promoted  or  hindered, 
according  to  the  direction  of  the  E.M.F.  set  up.  Thus  the  amount  of 
magnesium  chloride  passing  in  thirty  minutes  from  a  normal  solution 
into  water  across  a  film  of  gelatin  was  found  to  be  0-0012  gram  ;  if  the 
solution  was  acidified  with  a  little  iV/100  HC1,  only  0'00035  gram  passed, 
but  in  presence  of  a  trace  of  soda  the  amount  passing  was  almost 
0'0024  gram.  This  effect  might  be  reversed  in  the  case  of  another 
salt,  hence  a  membrane  electrified  by  contact  might  exhibit  selective 
permeability  to  salts.  The  protoplasmic  interior  of  a  living  cell  is 
never  neutral,  and  polarisation  must  be  set  up  at  the  membrane 
constituting  the  cell  wall.  The  author  claims  that  it  may  legitimately 
be  supposed  that  this  polarisation  is  the  origin  of  selective  permeability 
in  living  membranes.  R.  J.  C. 

Oxide  Theory  of  the  Oxygen  Electrode.  III.  Ricitard 
Lorenz  and  E.  Lauber  (Zeitsch.  FAehlrochem.,  1909,  15,  206—212. 
Compare  this  vol.,  ii,  15,  371). — The  arrests  in  the  discharge  curve  of 
a  polarised  cadmium  anode  in  normal  potassium  hydroxide  are  at 
about  1-7,  11,  0-64,  0-35,  017,  0'07,  and  0-03  volt. 

Intheexperiments  with  platinum,  thecathode  was  a  platinised  platinum 
sheet  kept  in  a  current  of  hydrogen  ;  the  electrolyte  was  sulphuric  acid 
of  maximum  conductivity.  The  anode  was  comparatively  easily  formed. 
A  platinised  anode  gives  discharge  curves  with  indistinct  rounded 
arrests,  whilst  a  smooth  anode  gives  curves  with  sharp  arrests.  If 
the  cathode  is  too  small,  the  discharge  curves  are  parallel  to  each 
other,  their  relative  height  depending  on  the  time  and  strength  of 
current  used  in  charging.  By  using  suitable  current  densities  in 
charging,  certain  arrests  can  be  developed  and  others  suppressed.     The 
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arrests  observed  are  at  1-95,  1-65,  1-3,  1-05,  0-97  ?,  0'94,  0-74,  0-64, 
0-57,  0-43,  0-27,  0-12,  O05,  and  0-008  volt.  Many  of  tbese  can  be 
identified  witb  the  potentials  of  known  oxides  or  hydroxides  of  platinum. 

T.  E. 

Action  of  Continuous  Current  on  Symmetrical  Chains 
of  Aqueous  Solutions  of  Electrolytes  which  have  no  Common 
Ion.  M.  Chanoz  (Gompfrmd.,  1909,  148,  986—988.  Compare  this 
vol.,  ii,  292). — The  potential  differences  set  up  at  the  liquid  interfaces 
when  a  current  is  passed  through  a  series  of  solutions  of  electrolytes, 
MR  |  M'R'  |  MR,  are  due,  not  only  to  local  differences  in  concentration 
of  M'R',  but  also  to  the  formation  of  new  salts  MR'  and  M'R  at  the 
respective  surfaces.  The  potential  differences  are  not  necessarily  of 
opposite  sign,  as  would  be  the  case  if  concentration  alone  were  con- 
cerned, for  the  effect  of  the  new  salts  produced  may  be  the  main 
factor,  and  the  potential  differences  may  even  change  in  sign  with 
prolonged  passage  of  the  current. 

By  employing  coloured  salts,  such  as  cupric  sulphate  or  potassium 
permanganate,  the  changes  in  concentration  induced  by  a  current  may 
be  observed.  The  i  formation  of  the  new  salts  MR'  and  M'R  may 
also  be  observed  if  these  are  insoluble  substances,  such  as  AgOl  or 
Cu(OH)2.  R.  J.  C. 

Electrolysis  of  Acids  and  Bases.  Umberto  Cialdea  (Xuovo 
Cim.,  1909,  [v],  17,  66—68). — The  increase  of  concentration  of  dilute 
sulphuric  acid  at  the  anode  and  the  diminution  at  the  cathode  after  a 
current  has  been  passed  can  be  readily  shown  by  means  of  the  following 
apparatus.  Two  platinum  wires,  passing  nearly  to  tho  bottom  of  t  he 
two  limbs  of  a  U-tube  containing  tho  acid,  are  connected  through  a 
galvanometer,  sensitive  to  0001  ampere,  to  a  continuous  current 
generator  having  P. D.  50—100  volts.  When  the  circuit  is  closed, 
the  current  remains  constant  for  some  time,  but  later  falls  gradually 
to  zero.  It  will  now  be  found  that  tho  cathode  liquid  does  not  L'ivo 
an  acid  reaction.  Addition  of  a  drop  of  acid  to  the  anode  limb  of  the 
U-tubo  now  causes  no  change,  but,  if  added  to  the  cathode  limb,  tho 
current  will  speedily  begin  to  pass  again.  Similar  results  are  obtained 
with  sodium  or  potassium  hydroxide  solution,  the  anode  liquid  becoming 
free  from  tho  base.  ( 'ouiploto  separation  of  tho  anodic  from  the 
cathodic  liquid  may  be  effeoted  by  placing  one  of  the  electrodes  in  a 
tube  dosed  at  the  bottom  by  means  of  a  porous  diaphragm,  the  tube 
being  Idled  with  tho  solution  and  humor  od  in  a.  beaker  Tilled  with  I  lie 
solution,  into  which  the  other  electrode  dips.  When  the  current 
drops  to  zero,  tlio  tubo  is  removed.  T.  II.  I'. 

Apparatus  to  Demonstrate  the  Different  Velocities  of  Dis- 
placement of  Electrolytic  Ions.  Ombirto  Oi  llsba  (Nuovo  Cim., 
L909,  [v|,  17,  69— 70).— This  apparatus  resembles  that  devised  by 

Loeb  and   Nernst  for  I  ho  determinal  ic I'  I  hi  tori's  transport  numbers, 

bm  has  no  tap  in  either  of  the  side  tubes,  a  solution  of,  for  example, 
zino  chloride  i  electro];,  ed  ii  that  tho /n  ions  an iving at  the  cathode 
liml  there  ohlorine  with  which  to  re  form  sine  ohloride,  whilst,  the  t'l- 


GENERAL   AXD    PHYSICAL   CHEMISTRY.  465 

ions  similarly  find  zinc  at  the  anode.  This  is  effected  by  using  a 
spiral  of  zinc  wire  as  anode  and  a  spiral  of  silver  wire  coated  with 
fu.sed  silver  chloride  as  cathode.  As  the  velocities  of  the  zinc  and 
chlorine  ions  differ  considerably,  about  ten  to  twenty  minutes  after 
closing  the  circuit  a  concentration  cell  is  formed,  as  may  be  seen  by 
connecting  two  auxiliary  electrodes  (of  platinum  wire,  the  end  of  which 
is  covered  with  a  thin  layer  of  zinc  or  of  zinc  amalgam),  one  in  each 
limb,  through  a  galvanometer  or  electrometer  sensitive  to  0001  volt. 
From  the  sense  of  the  E.M.F.,  it  is  seen  that  the  greater  concentration 
of  zinc  chloride  is  at  the  anode.  Diffusion  in  the  electrolyte  may  be 
avoided  by  suspending  the  apparatus  in  a  thermostat,  and  by  using 
very  small  currents  of  10 — 50  milliamperes.  T.  H.  P. 

Electrical  Charge  of  Colloidal  Silver.  William  C.  McC.  Lewis 
(Zeitsch.  Chan.  lad.  Kolloide,  1909,  4,  209— 211).— The  author  doubts 
the  validity  of  Burton's  method  (Abstr.,  1906,  ii,  841)  of  deducing  the 
charge  on  the  particles  of  colloidal  metals.  Whereas  Burton  assumed 
that  the  whole  of  the  added  electrolyte  takes  part  directly  in  the 
neutralisation  of  the  charge  on  the  colloidal  particles,  the  author 
considers  that  an  equilibrium  condition  is  set  up  which  is  determined 
by  the  concentration  of  the  adsorbed  ions  and  of  the  ions  in  the 
aqueous  solution.  H.  M.  D. 

Specific  Heats  of  Air  and  Carbon  Dioxide  at  Atmospheric 
Pressure  by  the  Continuous  Electrical  Method  at  20'  and 
100'.  W.  F.  G.  Swamb  (Proc.  Roy.  Soc,  1909,  82,  A,  147—149).— 
A  steady  stream  of  the  gas  was  passed  through  a  jacketed  tube,  in 
which  it  was  heated  by  a  current  of  electricity  passing  through  a 
platinum  coil,  the  rise  in  temperature  being  measured  by  means  of 
two  platinum  resistance  thermometers  used  differentially.  By  means 
of  a  second  experiment,  in  which  the  rate  of  flow  of  the  gas  was  about 
half  that  in  the  first  experiment,  and  in  which  the  current  was 
adjusted  so  that  the  rise  in  temperature  was  the  same  as  before,  the 
loss  of  heat  due  to  radiation  and  other  causes  could  be  eliminated. 

The  specific  heat  of  air  was  found  to  be  0-24173  at  20D  and  0-24301 
at  100°,  and  that  of  carbon  dioxide,  0-20202  at  20°  and  0-22121  at  100°. 
The  separate  determinations  agreed  in  each  case  to  about  1  -5  parts  in 
1000,  and  it  is  estimated  that  the  mean  results  are  probably  correct 
to  1  part  in  1000.  H.  M.  D. 

Specific  Heats  of  Non-metals  :  Sulphur.  W.  A.  Kurbatoff 
(J.  liuss.  Phys.  Chem.  Soc.,  1909,  41,  311— 312).— The  author  has 
re-determined  the  specific  heat  of  rhombic  sulphur  by  means  of  the 
bomb-calorimeter,  pieces  of  sulphur  1*5 — 2  mm.  in  diameter  being 
employed  in  order  to  avoid  a  too  retarded  transference  of  heat  to  the 
calorimeter ;  the  highest  temperature  employed  was  below  that  at 
which  rhombic  sulphur  changes  into  the  monoclinic  form.  The  mean 
specific  heat  between  23J  and  92°  was  found  to  be  0-1759,  the  greatest 
variation  from  this  value  being  5%.  This  low  degree  of  accuracy  is 
caused  by  the  necessity  of  (1)  using  a  short  range  of  temperature,  and 
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(2)  placing  the  sulphur  in  water  which  has  a  high  specific  heat,  every 
other  substance  dissolving  sulphur  to  some  extent. 

There  is  no  doubt  but  that  the  atomic  heats  of  sulphur  and 
phosphorus  (ibid.,  1907,  39,  1181)  at  corresponding  temperatures  are 
lower  than  those  of  the  metals,  aud  the  conclusion  is  drawn  that  the 
molecules  of  these  two  non-metals  in  the  crystalline  state  are  more 
complex  than  those  of  metals.  T.  H.  P. 

Slowness  of  the  Spontaneous  Transformation  of  the 
Unstable  Variety  of  Certain  Dimorphous  Substances  at 
Low  Temperatures.  Desire  Gernez  (Compt.  rend.,  1909,  148, 
1015  — 1019  *). — Both  dimorphous  forms  of  sulphur  (transition  point, 
97'6°)  can  exist  in  the  metastable  state.  Orthorhornbic  sulphur  may 
be  heated  above  97-6°,  and  monocliuic  sulphur,  if  cooled  to  a  point 
much  below  this,  persists  foi\a  very  long  time.  The  same  peculiarity 
is  particularly  noticeable  in  mercuric  iodide  and  thallous  iodide. 

Mercuric  iodide  sublimed  in  a  vacuum  on  to  a  water-cooled  tube 
always  appears  in  the  yellow  form,  although  the  red  variety  is  stable 
at  the  temperature  employed.  The  yellow  sublimate  alters  but  very 
slowly,  each  red  crystal  serving  as  a  nucleus  for  the  propagation  of 
the  change.  The  stability  of  the  yellow  form  depends  largely  on  the 
care  exercised  iu  excluding  red  particles  from  the  sublimate.  Even 
after  ten  years,  isolated  patches  of  yellow  crystals  could  be  seen. 
Thallous  iodide  (transition  point,  168°)  exhibits  the  same  property,  tho 
unstable  red  variety  having  persisted  at  the  ordinary  temperature  for 
nine  years. 

Yellow  mercuric  iodide,  obtained  by  rapid  evaporation  of  its  solutions, 
may  be  kept  unchanged  for  a  very  long  time  if  dust  is  excluded. 

R.  J.  C. 

Freezing  point  and  Boiling-point  Curves  in  a  Binary 
System.  W.  I'.  A.  Jomkxb  (Zeiinch.  physikal.  Chun.,  1909,  66, 
300 — 306). — Bakhius  Roozeboom  (Hetarogene  Qleichgturichte  II,  328) 

has  deduced   the  changes  occurring  in   the   Freezing  point  and  boiling 
point   curves  of    a    binary    system    when    one    or    both    Components    LB 

volatile.      The    author    lias    obtained     tlio    same    results     by    a    simple 

graphic  method,  depending  on  the  relative  displacement  of  the  chief 
points  on  the  diagram.  G.  S. 

Determination  of  the  Density  of  Small  Quantities  of 
Liquids.  II.  ro«  WTabtembbbg  (Ber.,  1909,42,  L126— 1131).— The 
den  iiy  of  a  Liquid,  of  which  only  a  Bmall  quantity  is  available,  can  be 
determined  by  suckiog  the  liquid  into  a  minute  pipette,  of  a  few 
tenths  em.  capacity,  which  is  suspended  horizontally  from  the  arm 
of  Nernst's  micro- balance  (Abstr.,  1903,  ii,  ;>71),  by   which  the  weight 

ei  tained.  0.  8. 

Physico-chemical  Constants  of  Some  Gases.  Philippe  A. 
Ouyk  (Bull.  Soo.  <■/,;„,.,  1909,  [iv],  6,  339  340),  a  brief  summary 
"i  the  values  obtained  by  the  author  and  bis  colleagues  for  the  densities, 
oritii  'i   constants,  and  coefficients  ol  oompressibility  of  certain  ■ 

•  and  dim.  Ohim.  Phyi  ,  1800,  [viil],  17,  2    i 
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compare  Abstr.,  1904,  ii,  612,  812  ;  1905,  ii,  506;  1906,  ii,  20;  1907, 
ii,  80;  1908,  ii,  372,  9-10);  the  following  constants  have  not  been 
recorded  previously  : 

\Yeiyht  of  a  litre  of  gas  under  reduced  pressure  at  0°. 

Gas. 
OM,,,... 

MeCl ... 


Gas. 

Pressure. 

Density. 

SO, 

5700  mm. 

2-1789 

518-2     „ 

1  -9802 

380-0     „ 

T4456 

311-3     „ 

1-1820 

Pressure. 

Density. 

501-37  mm. 

1-8790 

379-40     ,, 

1-0391 

547-40     ,, 

1-6495 

341-45     „ 

1-022S 

Critical  Constants. 

Critical  Critical 

Gas.  temperature.  pressure. 

NH3 +132-3°  109-6  atmos. 

SO.,    157-2  780      ,, 

HC1  51-8  83-6      ,, 

PH.  51-3  645      ,, 

OMe2 127-1  53-0      „ 

MeCl 143-2  65-S5    „ 

Coefficients  of  Compressibility  at  0°. 

Coefficient  of  compressibility  measured  directly  under 

Gas.  40—80  cm.  Hg.  20—40  cm.  Hg.  0—1  atmos. 

H„    -0-0000069  —  -0-00052 

He    -0-0000079  -0-00060 

0.,    +0-0000127  —  +0-00097 

NO  +0-0000154  —  +0-00117 

NH.     +00002008  +0-0001997  +0-01521 

SO./ +0-0003137  +0-0003105  +002379 

The  following  coefficients  of  compressibility  calculated  from  densities 
under  7—1  atmos. :  SO.,,  +  0-02381 ;  OMe,,  +002656;  MeCl,  +0-02215. 

M.  A.  W. 


Cohesive  and  Electrical  Forces.  Contact  Electricity. 
Isidok  Traube  (Ber.,  1909,  42,  1594 — 1602). — In  continuation  of  the 
relations  shown  to  hold  between  the  internal  pressure  of  the  metals, 
deduced  from  a  modified  van  der  Waals'  equation,  and  their  physical 
properties,  it  is  now  shown  that  the  order  of  the  coefficients  of  thermal 
expansion,  3/3,  and  of  the  heats  of  volatilisation,  a/v,  which  are 
inversely  proportional  to  them,  is  approximately  parallel  with  the 
electrical  potential  series.  There  is,  however,  an  exact  correspondence 
between  the  latter  and  the  order  of  the  magnitude,  a/v2'1'.  Since 
a/v  =  the  surface  energy  yv°'3,  ajv":3  =  yv,  that  is,  a  magnitude  which 
may  be  regarded  as  the  attraction  which  a  sq.  cm.  of  surface 
experiences  from  the  inner  side.  The  potential  difference  of  two 
metals  in  contact  is  then  proportional  to  their  difference  of  surface 
tension.  This  is  confirmed  by  the  effect  of  small  quantities  of 
impurities  on  the  metals,  internal  pressure  and  electrolytic  potential 
I'eiu^  .similarly  affected.  The  effect  of  mechanical  hardening  on 
potential  is  also  in  accordance  with  this  relation.  The  effect  of  the 
surface-tension  of  the  electrolyte  is  also  discussed. 
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The  behaviour  of  an  electrode  is  determined  by  the  equality  or 
inequality  of  a  v  and  Q,  the  heat  of  formation.  If  a,v>Q,  as  for 
the  noble  metals,  there  is  no  positive  solution  pressure,  and  the  metal 
tends  to  fall  out  from  solution.     With  most  metals,  ajv<Q. 

C.  H.  D. 

Dissociation  of  Water  Vapour.  Alfred  Holt,  jun.  (Phil. 
Mag.,  1909,  [vi],  17,  715 — 723). — The  discrepancy  between  the  values 
obtained  for  the  degree  of  dissociation  of  water  vapour  at  temperatures 
above  1300°  by  the  author  (Abstr.,  1907,  ii,  450)  and  those  obtained 
by  Nernst  and  Wartenberg  (Abstr.,  1906,  ii,  729)  and  by  Langmuir 
(ibid.,  ii,  848)  has  been  traced  to  the  fact  that  the  estimated  tempera- 
tures used  in  the  author's  experiments  were  much  higher  than  the 
true  temperatures.  When  the  corrected  temperature  values  are 
used,  the  author's  data  agree  satisfactorily  with  those  of  the  other 
experimenters. 

New  measurements  are  recorded  with  a  somewhat  improved  form 
of  apparatus  for  teuiptratures  ranging  from  1233°  to  1637°.  From 
these  data,  the  value  of  the  equilibrium  constant  K  in  the  thermo- 
dynamic equation  of  Xernst  and  Wartenberg  is  found  to  be  3-806. 
When  the  data  of  other  investigators  are  taken  into  consideration,  the 
most  probable  mean  value  obtained  for  the  constant  is  3 '80. 

H.  M.  D. 

The  Dissociation  of  Sulphuric  Acid  and  of  Nitrogen 
Dioxide.  Max  I'.odenstein  and  Massao  Katayama  (Zeitsch. 
Ehktrochem.,  1909,  15,  244— 249).— Sulphuric  acid  (85  to  100% 
of  H.,S04)  or  nitrogen  peroxide  are  weighed  into  a  vacuous  quartz- 
glass  bulb  to  which  a  quartz-glass  manometer,  constructed  on  the 
principle  of  the  Bourdon  gauge,  is  sealed.  The  whole  is  heated  in  an 
electric  furnace,  and  the  degree  of  dissociation  calculated  from  the 
pressure.  The  quartz  ^lass  manometer  begins  to  undergo  permanent 
deformation  at  temperatures  above  000°,  but  if  it  is  enclosed  in  a 
vessel  in  which  the  pre  ure  is  kept  equal  to  that  in  the  inside  of  the 
spiral,  so  that  the  pointer  remains  at  the  zero  of  the  scale,  it  may  be 
used  for  temperatures  above  700°.  The  values  of  the  dissociation 
constants  for  sulphuric  acid,  logA' =  log[S03][H.,0]  (  ll.SOj,  aro 
calculated  by  means  of  Nernst's  thermodynamic  theorem.  The 
plified  Form  gives  logZ=  <J  1-571  7'  +  075  log2'-t-4-08G  (concen- 
trations taken  in  gram-moleoules  per  litre).  The  temperature  of 
half  dissociation  at  atmospheric  pressure  calculated  from  this  equation 

9  ab  olute,  whilst  the  experiments  give  628°  ;  by  adding  cT  to 
the  equation  to  allow  for  the  difference  of  specific  heal  of  the  substance 
formed  and  destroyed  in  the  change,  the  equation  becomes 

log*     -22850,  i  Vi  i  i      0-76  logT    0-00057^  I  1-086, 

and  this  reproduces  the  experimental  results  very  exactly. 

Tie  ml     for  nitrogen  dioxide  between  200    and 

mi  |',  are  represented   rei  .    well   Indeed 

bj   ii..-  simple  '7 1  /'  t  o  T.w  ,  L-086,    where 

Q      i  27,400  cals.,  which  is  the  value   found  by  direct  calorimetric 

T.  E. 
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Adsorption  of  Sugars  by  Animal  Charcoal.  Reginald  0. 
Herzog  and  J.  Adler  (Zeilsch.  physiol.  Chem.,  1909,  60,  79 — 84. 
Compare  Rona  and  Michaelis  (this  vol.,  ii,  384). — The  adsorption  of 
dextrose  by  animal  charcoal  has  reached  its  maximum  at  the  end 
of  thirty  minutes,  and  in  the  presence  of  air  is  not  accompanied 
by  any  appreciable  oxidation. 

Experiments  made  with  different  sugars,  and  using  100  c.c.  of 
solutions  of  varying  concentrations  and  5  grams  of  charcoal,  show 
that  C  =  KBa,  where  C  represents  the  sugar  adsorbed  by  the  charcoal, 
B  the  amount  left  in  solution,  and  K  and  n  are  constants  which 
vary  with  the  different  sugars  : 

n.  K. 

Dextrose  0-474  0766 

Lamilose O-r.39  0'33S 

Galactose 0-694  1-016 

Sucrose 0-127  0106 

Maltose     0-133  1-142 

Milk  sugar   0135  1-138 

Experiments  were  also  made  by  varying  the  amount  of  charcoal. 

J.  J.  S. 

Adsorption  with  Special  Reference  to  the  Ascent  of  Salt 
Solutions  in  Filter  Paper.  Rudolf  Krulla  (Zeitsch.  physHcal, 
Chem.,  1909,  66,  307 — 348). — The  method  of  experiment  was  as 
follows  :  A  beaker  13  cm.  high  and  6  cm.  in  diameter  contained  50  c.c. 
of  a  salt  solution,  and  was  covered  by  a  piece  of  paste  board  in  which 
were  three  slits,  each  1  cm.  long.  Through  these  slits  pass  strips  of 
filter  paper  which  dip  in  the  solution,  and  the  height  to  which  the 
different  salts  rise  for  the  same  height  of  water  is  determined.  In 
order  to  investigate  the  distribution  of  the  salt  in  the  strips  of  paper, 
the  latter  are  removed  from  the  solution,  rapidly  dried,  dipped  in  the 
solution  of  a  substance  which  reacts  with  the  salt  (colour  reaction),  and 
again  rapidly  dried.  In  some  cases  investigations  were  made  with  the 
same  time  6f  immersion,  instead  of  comparing  equal  heights  of  ascent 
of  water. 

On  the  basis  of  experiments,  chiefly  with  solutions  of  lead  nitrate 
and  of  copper  sulphate,  the  following  "comparative  formula  for 
adsorption  under  the  conditions  of  the  experiment  is  deduced : 
eaJip  W je'dh'pH  =  0'835  p'/p  +  0-167,  where  h  and  h'  represent  the 
respective  heights  of  the  salts,  H  and  W  those  of  the  water  in  the  two 
cases,  p  and  p  the  percentage  strengths  of  the  solutions,  e  and  e  are 
expressions  for  the  relative  absorptive  powers  of  the  papers,  and  a  and 
a'  are  the  limiting!  values  for  the  adsorption  of  the  salts  at  zero  con- 
centration. For  the  same  paper  and  the  same  height  of  water  (the 
usual  experimental  conditions)  the  formula  becomes  simplified  in  an 
obvious  way. 

When  all  the  factors  but  one  are  known,  the  formula  can  be  used 
for  various  purposes,  for  example,  to  find  the  relative  degree  of 
adsorption  of  filter  paper  for  salts  (a  :  a'),  or  to  determine  the  strength 
of  a  solution  (p  when  a  is  known).  The  values  of  a',  compared  with 
lead  nitrate  as  unity,  are  given  in  tabular  form  for  a  number  of  salts  ; 
the  values  are  in  all  cases  less  than  unity. 

vol.  xcvi.  ii.  31 
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Some  experiments  on  adsorption  from  mixed  salt  solutions  are 
described.  When  the  salts  have  a  common  ion,  the  degree  of  adsorption 
for  the  components  separately  is  smaller  than  when  the  salts  are 
present  alone  in  the  same  proportion,  but  if  the  ions  are  different  there 
is  no  reciprocal  influence.  Highly  ionised  salts  are  often  adsorbed  to 
a  much  smaller  extent  than  those  only  slightly  ionised.  In  explanation 
of  this  observation,  it  is  assumed  that  at  the  surface  of  contact  water- 
amorphous  substance  the  adsorbed  salt  is  completely  ionised,  and  the 
greater  the  concentration  of  the  dissociation  products  in  the  solution 
the  more  of  the  salt  is  adsorbed.  The  fact  that  solutions  of  neutral 
salts  often  become  acid  or  alkaline  in  the  presence  of  an  absorber  is 
due  to  the  different  affinity  of  the  latter  for  the  two  ions. 

The  application  of  the  method  to  qualitative  and  quantitative 
analysis  is  briefly  considered.     A  bibliography  of  the  subject  is  given. 

G.  S. 

Capillary  Constants  and  Molecular  Weights.  Paul  Dutoit 
andPnsBBE  Mojoiu  (/.  Chim.  I'ln/s.,  1909,  7,  169— 188).— Although 
the  method  of  Ramsay  and  Shields  is  generally  considered  to  be  the 
best  for  determining  the  molecular  weight  of  a  liquid,  the  work  which 
has  been  carried  out  by  Guye  has  shown  that  the  temperature- 
coefficient  (A')  of  the  molecular  surface  energy  often  possesses  values 
greater  than  2'12  ;  in  the  case  of  liquids  which  have  a  large  molecular 
volume  and  a  high  boiling  point,  K  may  even  attain  the  value  3.  If 
Ramsay  and  Shields'  method  is  considered  an  exact  one,  it  would  be 
necessary  to  make  the  improbable  assumption  that  such  liquids  are 
dissociated.  The  authors  put  forward  a  formula  connecting  the 
molecular  weight  (.'/),  vapour  pressure  (/i),  and  specific  cohesion  («-) 
which  may  be  used  to  determine  molecular  weights,  and  show  that  it 
gives  more  satisfactory  results  than  Ramsay  and  Shields'  formula. 

From  a  consideration  of  the  relations  between  the  latent  heat  of 
evaporation  (/,),  density,  thickness  of  the  superficial  layer,  and  specific 
cohesion  of  a  non-associated  liquid,  it  is  shown  that  L  is  proportional 
to  a'-.  The  values  obtained  for  Lja-  at  the  boiling  point  under  a 
pressure  of  one  atmosphere  for  eleven  different  liquids*  are  found  to 
be  approximately  constant,  varying  only  from  0'017S  toO'0188,  whereas 
for  the  same  liquids  the  values  of  ML  y{Mv)  varj  from  0'0163  to 
00205.     This  same   relation  may  he  deduced  by  a  combination  of   the 

rules  of  Trouton  (ML   T  —  const.)  and   Kistiakowsky  (.!/«''    /'        const.). 

The  empirical  relation  M        '  -s£lt    where   /'  is  the  abso- 

a- 

lute  boiling  point  under  a  pressure  p,  is  found  to  give  remarkably  good 
results  for  pressures  up  to  L500mm.     Using  the  results  for  '/'./',  and 

aa  obtained  by  other  observers,  tl ilecular  weights  for  chlorobensene 

di thylaniline,  ethylene  dibromide,  benzene,  carbon  tetrachloride,  and 

quinoline  were  found  to  be  within  2 ".,  of  the  theoretical. 

The  authors  t  hen  de  oribe  a  simple  apparal  as  by  means  of  which  I  he 

values  of  /<  and  u '  ..t   any  particular  temperature  up  to  200°  can   be 

imultaneously  determined,  and  give  results  which  the] 

have  obtained  for  twenty  two  non-aBsooiated  liquids.     Liquids  such  tu 

e,    dimethylaniline,   etc.,    which    are    dii   ooiated    according    i" 
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Ramsay  and  Shields,  gave  normal  results,  whilst,  on  the  other  hand, 
pyridine,  nitrobenzene,  aniline,  and  benzonitrile  were  found  to  be 
slightly  associated  at  the  ordinary  temperature,  whereas  according  to 
Ramsay  and  Shields  they  are  normal,  or  else  slightly  dissociated. 
Experiments  on  the  associated  liquids,  water  and  ethyl  alcohol,  gave 
association  factors  which  lie  between  those  found  by  Ramsay  and 
Shields  and  Rimsay  and  Rose-Innes. 

In  an  appendix  it  is  claimed  that  this  research  is  independent  of 
that  of  Walden  (Abstr.,  1909,  ii,  119,  122),  and,  moreover,  that  it  is 
simpler  and  gives  better  results.  T.  S  P. 

Rate  of  Evolution  and  Absorption  of  Carbon  Dioxide  by 
Water.  Julius  Meyer  (Zeitsck.  Elektrochem.,  1909,  15,  219 — 252). 
— The  surface  of  a  gas  bubble  in  a  solution  is  bounded  by  a  liquid 
capillary  film,  in  which  the  concentration  of  the  dissolved  substance  is 
different  from  that  in  the  main  bulk  of  the  solution.  It  is  quite 
analogous  to  the  liquid  film  which  adheres  to  the  surface  of  a  solid 
immersed  in  a  liquid.  Reactions  between  a  gas  and  a  liquid  may 
therefore  be  treated  in  the  same  way  as  reactions  between  solids  and 
liquids.  The  simple  case  of  a  series  of  air  bubbles  passing  through  an 
aqueous  solution  of  carbon  dioxide  gives  the  rate  of  loss  of  carbon 
dioxide  :  dx/dt  —k.(c  -  cc),  an  expression  which  agrees  well  with  Knox's 
experiments  (Ann.  Phys.  Chem.,  1889,  [ii],  54,  44).  A  similar  expres- 
sion applies  to  the  absorption  of  carbon  dioxide,  but  the  experimental 
results  do  not  agree  very  well  with  it.  T.  E. 

Metbod  of  Demonstrating  tbe  Pbenomenon  of  Dialysis  in  a 
Very  Sbort  Time.  Umuerto  Cialdea  (Xuovo  Cim.,  1909,  [v], 
17,  71 — 72). — This  method  makes  use  of  a  dialyser  containing  distilled 
water  in  both  the  inner  and  outer  vessels,  into  each  of  which  dip  two 
electrodes,  consisting  of  glass  tubes  with  pieces  of  platinum  sealed  into 
the  ends  and  containing  a  little  mercury.  The  inner  and  outer- 
liquids  are  arranged  in  two  different  circuits,  each  of  which  contains 
a  telephone,  and  both  of  which  are  served  by  the  same  induction  coil 
or  town  maius.  When  the  dialyser  contains  only  water,  the  telephones 
show  no  current/and  the  same  is  the  case  when  a  colloid,  such  as  ferric 
hydroxide,  is  introduced  into  the  inner  vessel.  But  when  a  few  drops 
of  saturated  sodium  or  lithium  chloride  solution  are  added,  the 
telephone  of  the  inner  vessel  circuit  sounds  immediately,  and  the  other 
in  a  few  minutes  time.  It  can  be  shown  subsequently  that  the 
sodium  or  lithium  chloride  has  diffused  into  the  outer  vessel,  but  that 
the  colloid  remains  in  the  inner  one.  T.  H.  P. 

Mathematical  Investigation  of  the  Relationships  Occurring 
in  the  Equilibrium  of  Binary  Mixtures  in  Solution  and  in 
Vapour.  Willy  Bein  (Zeitsch.  physikal,  Chem.,  1909,  66,  257 — 274). 
— The  three  binary  systems,  benzene-ethylene  chloride,  benzene- 
carbon  tetrachloride,  and  acetone-chloroform,  are  dealt  with  in  greater 
mathematical  detail  on  the  lines  of  Dolezalek's  recent  paper  (this  vol., 
ii,  22),  and  the  conclusions  arrived  at  are  in  substantial  agreement 
with  those  already  given.    For  the  last  two  systems,  different  expressions 

31—2 
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are  obtained  for  the  respective  equilibrium  constants  in  terms  of  n, 
p=p/p0,  and  cr  —  irJTr0  (Dolezalek,  loc.  cit.),  and  corrections  are  applied 
which  bring  into  agreement  the  values  of  the  respective  constants 
obtained  by  the  different  expressions.  From  the  values  of  the  correc- 
tions, the  equilibria  in  the  solutions  can  then  be  calculated.  In  the 
system  acetone-chloroform,  the  compound  present  in  the  liquid  phase 
also  exists  to  some  extent  in  the  vapour.  G.  S. 

Three-phase  Equilibrium  (with  a  Pressure  Minimum)  of  a 
Dissociating  Compound  of  Two  Components.  II.  Gerard  H. 
Leopold  (Zeitsch.  physihal.  Chem.,  1909.66,357 — 380.  Compare  this 
vol.,  ii,  218). — The  complete  equilibrium  between  chloral  alcoholate 
and  its  components  has  been  investigated.  The  compound  was 
prepared  by  mixing  chloral  and  ethyl  alcohol  in  equivalent  pro- 
portions ;  it  was  crystallised  from  light  petroleum,  and  the  last  traces 
of  the  latter  removed  by  sublimation  under  reduced  pressure. 

The  true  melting  point  of  the  compound  (the  temperature  at  which 
crystals  of  the  alcoholate  are  stable  in  contact  with  the  fused  mass)  is 
46-6°,  but  on  heating  rapidly  it  only  melts  at  about  55°,  owing  to  the 
slow  attainment  of  equilibrium.  The  curve  falls  steeply  on  both  sides 
from  the  melting  point,  showing  that  the  compound  is  only  slightly 
dissociated.  The  eutectic  point  on  the  chloral  side  lies  very  near  100% 
of  the  latter. 

The  boiling  point  of  the  compound  is  11680/771  mm. ;  the  mixture 
of  maximum  boiling  point  contains  50-5  mol.  %  of  chloral. 

The  vapour  pressure  of  the  alcoholate  itself,  as  well  as  those  of  its 
saturated  solutions  in  alcohol  and  chloral,  have  been  determined  at 
different  temperatures  by  a  tensimeter.  The  maximum  sublimation 
point  coincides  with  the  melting  point,  46,6°,  within  tho  limits  of 
experimental  error,  the  pressure  at  this  point  being  17*5  mm,  j  the 
compound,  therefore,  behaves  like  a  non-dissociated  substance.  As  the 
fused  compound  can  readily  be  supercooled,  it  was  found  possible  to 
determine  a  part  of  the  metastable  curve  liquid-gas,  which  is  through- 
out above  the  sublimation  curvo,  in  accordance  with  theory. 

The  curve  of  vapour  pressure  of  saturated  solutions  of  the  alcoholate 

in  chloral  shows  a  maximum  at  41°,  the  pressure  being  19*8  mm.  ;  but 

tho  existence  of  a  minimum  could   not  ho  determined  experimental ly, 

as  it    lies    BO    near    the    melting    point.      The    vapour  pressure    curve  of 

it  mated  solutions  of  the  alcoholate    in  alcohol   has  a   maximum  at  38°, 

the  pressure  being  22*1  mm.  It  is  shown  that  certain  anomalies  in 
the  results  obtained  by  Ramsay  and  i  oung  (Trans.,  1886,  49,  (>Kf>)  for 

ystem  are  due  fco  the  Facl  that  their  alcoholate  was  contaminated 
with  alcohol,  so  that  they  measured  a  section  of  a  three  phase  curvo 
instead  of  a  .sublimation  curve.  G.  fc>. 

Critical  Solution  Phenomena  and  Saturation  Curves  of  the 
System :  Water,  Pyridine,  and  Sodium  Carbonate.  1 1 
Limbo  ,  ii  (Bull.  Soo.  ohim.  Belg.,  1909,  23,  179—200)  The  author 
ha  examined  In  detail  the  influence  ol  varying  quantities  of  sodium 
i  "M  the  miscibility  of  pyridine  and  water.  The  observation  . 
nrhiob  i    from     -  i\'sj    to   about    200°,   an    diagrammatioally 
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presented  so  as  to  show  the  relationship  between  the  various  saturation 
curves.  H.  M.  D. 

The  Nature  of  Liquid  ("Flussige"  and  "  Fliessende ") 
Crystals.  Georg  Wulff  (Zeitsch.  Kryst.  Min.,  1909,  46,  261—  265). 
— From  observations  of  drops  and  thin  layers  under  the  microscope, 
the  author  concludes  that  the  liquid  (flussige)  crystals  of  ;>azoxy- 
phenetole  have  a  cellular,  frothy  structure,  consisting  of  a  solid  skin 
of  hirefringent  material  filled  with  an  isotropic  liquid  On  the  other 
hand,  the  "fliessende"  crystals  of  ethyl  p-azoxybenzoate  consist  of 
minute  platy  crystals  with  like  orientation  in  a  liquid  envelope. 

L.  J.  S. 

Colloid  Chemistry.  Henry  R.  Procter  (Brit.  Assoc.  Report, 
1908,  201 — 221). — A  resume  of  our  knowledge  of  the  chemistry  of 
colloids.  T.  H.  P. 

Physico-chemical  Properties  of  the  Colloidal  Particles  or 
Granules.  G.  Malfitaxo  (Compt.  rend.,  1909,  148,  1045—1047. 
Compare  Abstr.,  1906,  ii,  647). — The  author  combats  generally  the 
theoretical  views  put  forward  by  Duclaux  (this  vol.,  ii,  303).  Freshly 
prepared  ferric  chloride  solutions  pass  completely  through  collodion 
filters,  but  hydrolysis  occurs  when  kept,  and  a  certain  proportion  of  the 
iron  and  chlorine  enter  into  the  colloidal  state.  The  ratio  Fe  :  CI  in  the 
colloid  is  not  an  integral  atomic  one,  but  varies  with  the  proportions 
of  the  two  ions  in  the  crystalloid  liquid  between  the  particles.  If  the 
colloidal  particles  are  separated  by  the  filter  and  suspended  in  water,  a 
redistribution  of  the  chlorine  occurs,  whereby  the  ratio  of  iron  to 
chlorine  in  the  colloid  is  increased.  Since  the  colloid  is  a  variable 
system,  it  cannot  be  said  to  be  purer  after  washing  with  water,  as 
Duclaux  supposed  (Abstr.,  1906,  ii,  677). 

The  conductivity  of  a  colloid  solution  may  be  moro  or  less  than  the 
conductivity  of  its  filtered  intergranular  liquid,  and  although  colloid 
particles  doubtless  have  some  conducting  power  when  suspended  in  an 
electrolyte,  the  phenomena  are  too  complicated  to  lead  to  a  value  of 
their  separate  conductivity.  Colloidal  particles  are  supposed  to  be 
double  compounds,  each  insoluble  molecule  being  associated  with  one 
molecule  of  an  electrolyte,  forming  complex  ions. 

The  author  suggests  that  the  osmotic  pressure  of  colloidal  particles 
is  too  small  to  be  detected,  and  attributes  the  pressures  measured  by 
Duclaux  to  contained  electrolytes,  such  as  HC1. 

Cryoscopic  data  are  similarly  treated.  R.  J.  C. 

The  Behaviour  of  Suspended  Matter  in  Crystalloidal  and 
Colloidal  Conditions.  Faul  Rohlaxd  (Physikal.  chem.  Centr., 
1308,  6.  Reprint). — The  sedimentation  of  suspended  particles  is  only 
accelerated  by  the  addition  of  electrolytes  when  the  former  are  of 
colloidal  nature.  The  action  is  ascribed  to  the  destruction  of  the 
colloidal  envelope  of  the  particles  by  the  electrolytes.  S.  B.  S. 

Theory  of  Coagulation.     Nicola  PappadA  (Zeittch.  Glum.  Iml. 

Kolloide,    1909,  4,   214 — 216). — The  author  recalls   certain   general 
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deductions  which  he  has  already  made  from  observations  on  the 
properties  of  colloidal  solutions,  and  points  out  that  his  views  are  in 
agreement  with  ultra-microscopic  observations,  with  the  electrical  con- 
ducting properties,  and  with  the  phenomena  of  coagulation  by  the 
action  of  radium  salts.  H.  M.  D. 

Influence  of  the  Colloidal  State  on  Dyeing.  Leo  Yignon 
(Compt,  rend.,  1909,  148,  1195—1197.  Compare  Abstr.,  1898, 
i,  136). — The  affinity  of  roccellinin,  magenta,  and  Congo-red  for  colloidal 
gelatin  and  starch  has  been  examined  by  observing  the  extent  to 
which  the  colouring  matter  diffuses  from  the  dyed  jellies  when  these 
are  immersed  iu  water.  It  is  found  that  starch  resembles  cotton, 
whilst  gelatin  resembles  silk  and  wool,  in  its  behaviour  towards  these 
dyes.  W.  0.  \Y. 

Decomposition  of  Substances  Allied  to  Colloids.  Paul 
Rohland  (Zeitsch.  angew.  Chem.,  1909,  22.  931.  Compare  Funk, 
ibid.,  145). — The  accelerating  effect  of  the  addition  of  calcium  chloride 
and  other  salts  on  the  sedimentation  of  felspar  suspensions  is  attri- 
buted to  two  causes:  (1)  The  electrostatic  attractions  between  the 
suspended  particles,  which  are  surrounded  by  a  colloidal  shell,  and  the 
electrical  charges  of  the  ions  ;  (2)  the  removal  of  the  colloid  water. 
It  is  found  that  substances  which  are  the  most  hygroscopic  have  the 
greatest  effects. 

Finely-divided  particles  of  talc,  alumina,  ultramarine,  and  cement 
Can  also  remain  in  suspension  for  several  hours.  Suspensions  of 
talc  are  precipitated  by  the  addition  of  ammonium  carbonate,  calcium 
chloride,  or  calcium  sulphate  solutions,  and  those  of  alumina  by 
strongly-alkaline  liquids.  Ultramarine  suspensions  are  caused  to 
deposit  by  alkalis  and  various  metallic  chloride  and  sulphate  solutions. 

finely-divided  particles  of  calcium  carbonate,  calcium  sulphate,  and 
barium  sulphate  can  only  remain  in  suspension  for  a  relatively  short 
oime,  and  the  addition  of  electrolytes  has  no  effect.  The  conclusion  is 
drawn  that  the  latter  type  of  suspension  is  of  crystalloid  nature, 
whereas  the  former  type  is  of  colloidal  nature,  that  is,  the  particles 
are  capable  of  forming  in  contact  with  water  colloidal  substances  of 
the  type  of  .ilicic  arid,  aluminium  hydroxide,  etc.  The  larger  the 
amount  <>f  coiloid  formed,  the  greater  is  the  tendency  to  form 
permanent  susptnsions.  J.  J.  S. 

Size  and  Elect.ic  Charge  of  the  Oil  Particles  in  Oil-Water 
Emulsions.  Will am  c.  McC.  Lewis  (Zeitsch.  Chan,  /nil.  Kolloida, 
L909,  4,  211 — 212).--The  emulsion  obtained  by  violontly  agitating 
water  with  :i  mineral  >i|  (1)  0 '.))  for  about  forty-oight  hours  is  stable 
t.,i  uia n V  week   ,  and  OOItainS  oil  particles,  the  average  i li. i meter  of  which 

iR  4xl0-6  cm.     The  i-nulsions  obtained:    (1)  by   boiling   water  in 

contact  with  a  Bmall  < l":l  t  it  \-  of  "il  for   about    thirty  hours  in   a  vessel 

provided  with  a  reflux  oo  tenser,  (2)  by  dissolving  the  oil  in  alcohol 

mill  pouring  the  solution  it,,  water,  (8)  by  the  distillation  of  aniline  in 

,,  i,  nil  rent  Mm  "il  parties  of  the  same  order  of  magnitude,  which  is, 

reover,  the    i  •    "'   ''"  particle    in  colloidal  solution!  "i    metals. 
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The  oil  particles  are  negatively  charged,  and  move  with  a  velocity  of 
4"3  x  10~4  cm.  per  second  when  the  potential  fall  is  1  volt  per  cm. 
The  difference  of  potential  between  the  oil  particles  and  the  water  is 
005  volt,  and  the  charge  on  the  particles  is  4'4  x  10"7  electrostatic 
units,  this  being  approximately  the  same  as  the  charge  on  colloidal 
metal  particles.  H.  M.  D. 

Conception  of  the  Element.  W.  A.  Kurbatoff  (J.  Russ.  Phys. 
C'fiem.  Soc,  1909,  41,  304—310.  Compare  Mieli,  Abstr.,  1908,  ii, 
47S). — The  author  discusses  the  various  conceptions  of  the  element 
which  have  been  held  from  time  to  time,  including  those  introduced  by 
Boyle,  Lavoisier,  Ostwald,  Mendeleeff,  Mieli,  etc,  and  gives  the 
following  definitions.  An  atom  is  an  object  such  that  division  thereof 
by  external  forces  does  not  yield  two  or  more  objects  of  the  same 
category.  Atoms  of  the  elements  are  complexes  of  atoms  of  a  lower 
category  which  on  decomposition  yield  in  the  free  state  electrons  or 
groups  of  electrons,  and  the  properties  of  which  give  them  a  place  in 
the  periodic  system.  Chemical  elements  are  complexes  of  properties 
connected  one  with  the  other  and  passing  from  one  substance  to 
another,  the  magnitudes  of  the  properties  allowing  them  to  be  placed 
in  the  periodic  system.  T.  H.  P. 

True  Atomic  Weights  According  to  Stas's  Determinations. 
III.  Louis  Dubreuil  (Bull.  Soc.  chim.,  1909,  [iv],  5,  341 — 348). — 
By  a  similar  method  to  that  employed  in  the  case  of  silver  (compare 
Abstr.,  1908,  ii,  936,  1035  ;  this  vol.,  ii,  140),  the  author  has  recalcu- 
lated the  true  atomic  weights  of  lead,  oxygen,  sulphur,  and  nitrogen 
from  the  values  obtained  by  Stas  for  the  analytical  ratios  Pb(N03)._,/Pb2 
and  PbSO./Pb  with  the  following  results  : 


Pb(N03)s/Pb. 

PbS04/Pb. 

rb 

206-9984;  206-9983;  206-9985 

206-9971 

0 

16-0162;     16-0172;     16-0150 

16-0250 

N 

14-0054;     14-0057;     14-0050 

— 

S     

— 

32-0062 

M.  A. 

W. 

Exact  Determination  of  Water  of  Crystallisation  as 
Applied  to  Researches  on  Atomic  Weights.  Philippe  A.  Guye 
and  Demetrius  E.  Tsakalotos  (J.  Chim.  Phys.,  1909,  7,  214—231).— 
During  the  last  century  a  great  number  of  atomic-weight  determina- 
tions have  been  made  which  depend  on  the  ratio  between  an  anhydrous 
salt  and  the  water  of  crystallisation  of  the  hydrated  salt.  The  method 
is  very  convenient,  but  the  preparation  of  the  dry  hydrated  salt  has 
generally  been  effected  in  a  purely  empirical  manner,  and  the  deter- 
mination of  the  water  of  crystallisation  has  not  been  exact. 

Alter  a  discussion,  from  a  physico-chemical  standpoint,  of  the  various 
principles  involved,  the  authors  describo  special  apparatus  which  they 
have  designed  for  (a)  drying  the  hydrated  salt,  (/<)  dehydrating 
the  salt,  (c)  weighing  the  anhydrous  salt.  A  number  of  experi- 
ments   have    been    carried    out    on    barium     chloride.       The    results 
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show  that  the  ratio  BaCl.,,2H20/BaCl2  can  be  determined  with  great 
accuracy,  the  values  obtained  agreeing  with  each  other  to  within  one 
part  in  10,000 — 20,000.  They  cannot  be  used,  however,  for  the  calcu- 
lation of  the  atomic  weight  of  barium,  since  the  barium  chloride  was 
not  quite  pure,  having  been  recrystallised  in  glass  vessels,  and,  more- 
over, the  crystallised  salt  is  probably  not  a  chemical  individual  but  a 
solid  solution  of  hydrated  and  anhydrous  salt.  T.  S.  P. 


Inorganic   Chemistry. 


Molecular  Condition  of  Chlorine  Exposed  to  Light.  Gottfried 
Kummell  and  F.  Wobig  (Zeitsch.  Mektrochem.,  1909,  15,  252—254).— 
The  density  of  pure  chlorine  is  determined  by  weighing  it  in  glass 
bulbs  filled  (a)  in  the  dark,  (b)  when  exposed  to  the  light  of  two  arc 
lamps.  The  mean  of  the  first  set  is  2-453,  that  of  the  second,  2476. 
If  bulbs  filled  in  the  light  are  kept  in  the  dark  for  five  or  ten  minutes 
before  sealing  them,  the  high  density  is  still  found.  The  authors  consider 
that  no  dissociation  occurs,  but  that  possibly  the  glass  takes  up 
chlorine  under  the  influence  of   light.  T.  E. 

Activity  of  the  Halogens,  Chlorine,  Bromine,  and  Iodine  in 
Relation  to  Salts  in  General.  M.  C.  Schuyten  (Ghem.  Zeit.,  1909, 
33,  480.  ('(imparl)  Abstr.,  1908,  ii,  683). — Experiments  showing  that 
several  sulphates  and  nitrates  take  up  traces  of  halogen,  probably  by  a 
substitution  process.  The  annexed  table  shows  the  results  :  +  positive, 
-  negative,  1  uncertain,  *  precipitate. 

i.     I  Id  Al  Or    Zn    Kn    iviVCo   Ni    Ba  Br   Ca    Hg   K    NnNII., 


CI    + 

-*  -•  + 

+    + 

_  « 

+*  +*       +*  + 

- 

- 

+ 

•i-  ?  + 

+ 

+ 

Br 

_  #      _  #        i 

-I     : 

-1-   + 

+*  +*       +• + 

- 

- 

+ 

■t     + 

+ 

+ 

I      + 

_•   _•  + 

+   + 

+   + 

+     +*       +     + 

- 

- 

+ 

+    + 

+ 

+ 

11  Ml- 

'      1 

+ 

+  *  -      +    - 

-    +   + 

1    + 

+            +-!-*  + 

+ 

+ 

+ 

i      i 

+ 

+ 

Br    i 

r 

+  •  -      +    ■ 

-    +   + 

+   + 

+  *          +    +*  + 

+ 

+ 

+ 

+    + 

+ 

! 

1     + 

1 

+    • 

-    +   + 

-   + 

+          -     ; 

+ 

+ 

- 

+  ?  + 

+ 

1 

Sails  wiili  acid  weaker  than  the  halogen  hydrides  exhibit  this 
property  in  a  still  higher  degroc  for  instance,  .sodium  dihydrogec 
oil. i  phate.  I-,  ra  K. 

Hybrid  Elements.     .Ma\  LvBliANO  and  I*.  Rjoohikstbin  (Zeitsch. 

troohtm.,   1909,  15,  261—264). — Tim  behaviour  of  iodine,  arsenic, 

antimony,  and  phosphorus  is  studied  l>y  the  method  previously  applied 

to  tellurium  and  other  elements  (Abstr.,  L906,  ii,  742),     An  iodine 
anod<    Ii    olvi    quantitatively  in  2il  sulphurio  acid  (when  the  onrrent 

den  iiv  is  small)  with  the  valency  G      The  si valency  is  found  in 

Olutil  Odium    chloride    and    ea  iliiuiat  o    anil    of     ioilie   acid.       The 

iodine  therefore  dl  i'\       When  used  m  oathode,  the  iodine 
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dissolves  with  valency  1  in  the  form  of  iodion,  I'.  The  potential 
difference  between  arsenic  and  sulphuric  acid  is  almost  the  same 
whether  the  arsenic  is  anode  or  cathode,  and  the  same  is  true  when  a 
solution  of  sodium  hydroxide  is  used  as  electrolyte.  Arsenic  dissolves 
with  the  valency  3  both  as  anode  and  cathode.  Antimony  behaves 
in  much  the  same  way  as  arsenic.  Its  cathodic  valency  in  sodium 
hydroxide  solution  could  not  be  determined,  because  the  antimony 
hydride  (or  possibly  sodium  antimonide)  formed  appeared  to  decompose 
at  once.     Phosphorus  exhibited  no  electromotive  activity.  T.  E. 

Preparation  of  Pure  Iodic  Anhydride.  Marcel  Guichard 
(Compt.  rend.,  1909,  148,  923 — 925). — Iodic  acid  is  practically  insoluble 
in  nitric  acid  of  D  =  1*4,  and  the  impure  acid,  prepared  by  the  action 
of  sulphuric  acid  on  barium  iodate,  can  easily  be  purified  by  adding 
the  aqueous  solution  to  an  equal  volume  of  nitric  acid,  D  =  l-33,  and 
concentrating  until  the  iodic  acid  separates.  The  process  is  repeated 
several  times  if  necessary.  "When  iodic  acid  is  prepared  by  the  action 
of  fuming  nitric  acid  on  iodine,  the  yield  is  only  about  4%,  but  a  yield 
of  40%  is  obtained  by  the  action  of  the  vapour  of  nitric  anhydride  on 
iodine.  The  iodine,  wetted  with  fuming  nitric  acid,  is  spread  out  in  a 
tube  80  cm.  long  and  2-5  cm.  wide,  which  is  connected  to  a  tubulated 
retort,  in  which  the  nitric  anhydride  is  prepared  by  gently  heating  a 
mixture  of  fuming  nitric  acid  and  phosphoric  oxide.  G.  S. 

Influence  of  the  Silent  Electric  Discharge  on  Certain 
Mixtures  of  Gases  and  Vapours.  Ezio  Comanducci  (Rend.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1909,  [iii],  15,  15—17). — When  a  mixture  of 
oxygen  and  an  oxidisable  substance  is  subjected  to  the  action  of  the 
silent  discharge,  for  instance,  by  being  passed  through  an  ozoniser,  the 
substance  undergoes  more  or  less  oxidation,  no  more  ozone  being 
formed  (compare  Losanitsch  and  Jovitschitsch,  Abstr.,  1897,  i,  179  ; 
1908,  i,  866,  ii,  32  ;  Lob,  Abstr.,  1908,  i,  117). 

Thus  water  is  formed  from  oxygen  and  hydrogen  when  these  are  in 
almost  equal  proportions,  or  when  the  latter  predominates,  but  if  the 
oxygen  is  in  excess,  water  and  ozone  are  formed,  and  not  hydrogen 
peroxide.  Chlorine  or  hydrochloric  acid  and  oxygen  yield  hypochlorous 
anhydride  or  acid,  the  amount  of  the  latter  being,  in  one  instance, 
6-59%  of  that  of  the  hydrogen  chloride  taken.  Mixed  with  oxygen, 
methyl  and  ethyl  alcohols  give  the  corresponding  aldehydes  ;  ethyl 
ether,  acetaldehyde  and  paraldehyde  give  acetic  acid,  and  formaldehyde, 
formic  acid. 

The  hydrogenating  power  of  hydrogen  is  increased  by  the  dark 
discharge;  thus  a  good  yield  of  hydrogen  chloride  is  obtained  from 
hydrogen  and  chlorine,  whilst  acetaldehyde  and  hydrogen  give  ethyl 
alcohol. 

Carbon  disulphide  and  acetone  are  not  oxidised  by  this  method ; 
ammonia  yields  traces  of  hydroxylaniine,  but  no  hydrazine  or  nitrous 
acid  ;  carbon  monoxide  and  chlorine  do  not  react.  T.  II.  P. 

Hydrogen  Persulphides.  Giuseppe  Bruni  and  Alessandro  Borgo 
(Atti  B,  Accad.  Lincei,  1909,  [v],  18,  i,  355— 361).— The  authors  have 
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investigated  the  persulphides,  H.,S„  and  H.,S3  (compare  Bloch  and 
Hbhn,  Abstr.,  1908,  ii,  579\  by  the  methods  previously  employed  by 
them  (Abstr.,  1908,  ii,  102). 

Attempts  to  prepare  higher  sulphides  by  leaving  hydrogen  disul- 
phide  or  trisulphide  in  contact  with  sulphur  for  forty-eight  hours  at 
the  ordinary  temperature,  either  alone  or  dissolved  in  bromoform,  were 
unsuccessful.  The  successive  decomposition  of  the  various  hydrogen 
polysulphides,  H2S7 — >-H.,Si; — >-H2S3 — >-H2S2 — ^-H0S,  is  hence  not  a 
reversible  reaction. 

The  authors  reply  to  Paterno's  criticisms  (this  vol.,  ii,  118)  on 
their  former  work  (/or.  cit.)  (compare  also  Borgo  and  Amadori,  this 
vol.,  ii,  309 ;  Schenck  and  Falcke,  Abstr.,  1908,  ii,  762).       T.  H.  P. 

Action  of  Hydrogen  Peroxide  on  Thiosulphates  in  Presence 
of  Metallic  Salts.  Nazareno  Tarugi  andG.  Vitali  (Gazzetta,  1909, 
39,  i,  418 — 425). — Phenolphthalein,  which  was  employed  by  Will- 
statter  (Abstr.,  1903,  ii,  543)  for  measuring  the  alkalinity  developed 
in  the  interaction  of  hydrogen  peroxide  and  a  thiosulphate,  is  useless 
for  this  purpose,  since,  when  the  hydrogen  peroxide  is  perfectly 
neutral,  a  solution  alkaline  to  this  indicator  is  never  obtained. 

With  methyl-orange,  however,  the  alkalinity  produced  corresponds 
with  the  equation:  2Na,S.,03-r  H,0,  =  Na.,S4O0 -f  2NaOH.  After  an 
hour,  the  alkalinity  towards  methyl-orange  diminishes,  and  the  liquid 
ultimately  assumes  a  degree  of  acidity  equal  to  that  obtained  when 
phenolphthalein  is  employed.  Estimation  of  the  SO,  ion  as  barium 
sulphate  shows  that  the  whole  of  the  thiosulphate  exists  finally  as 
sulphate. 

When  the  reaction  takes  place  in  presence  of  a  salt  the  correspond- 
ing hydroxide  of  which  is  insoluble,  such  as  a  zinc,  nickel,  or  cobalt 
salt,  there  is  immediate  precipitation  of  the  hydroxide,  and  the 
solution  remains  perfectly  neutral  ;  in  this  manner  any  possible  action 
of  the  hydroxy]  ions  on  the  ions  derived  from  the  dissociation  of 
the  thiosulphate  is  avoided.  Calculation  of  the  alkalinity  developed 
from  the  amount  of  metallic  hydroxide  precipitated  shows  that  this 
alkalinity  is  exactly  double  that  indicated  by  methyl-orange,  so  that 
the  whole  of  the  sodium  thiosulphate  is  transformed  into  sodium 
hydroxide  according  to athe  equation :  Na  »S  ,0  ;i  II'1  2NaOH  +  K„0.,. 
There  i  then  ii  further  action,  represented  in  the  cold  probably  by 
IS  (  I,  i  .'ill .,(  ),       II, ,*,<>,.   I    IHgSOj,    which     is    in     accord    with    Nabl's 

result    |  \  1 1  1 1 .,  1901,  ii,  16,  9 1 ).  and  in  the  bo(  by 

is.ii,  i  5HjO,     II  ,8,0,,  I  lll.su,'  i  s, 

which  agrees  with   Wilbt  at  ler's  resuli     (loo.  Ctfc). 

Hence,  hydrogen  peroxide  is  capable,  under  the  condition:  employed 

by  the  authors,  of  causing  complete  dissociation  of  sodium  thiosulphate 
into  2Na"  and  s,<>. ".  the  Formation  of  tetrathionate  being  due  to  b 

idary  action  of    the  Si  L  anion  with  excess  of    t  lie  peroxide,  whilst 

trithionate  i ■  formed  as  t  he  result  of  decompo  ition  of  the  tetrat  bionate 
by  heat.  T.  II.  P. 

SyntliKHiH  of  Ainnionia  from  itH  El«mentH.  .l\Km:  I.icsm 
[ZtiUck.  Kltktrochem.,  L909,  10,  189     208)     The  dit  ooiation  pressure 
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of  cerium  nitride  is  measured.  The  material  used  was  made  either 
by  heating  a  mixture  of  cerium  dioxide  and  magnesium  in  an 
atmosphere  of  nitrogen,  or  from  the  pure  metal  and  nitrogen. 
Since  the  first  method  yields  a  mixture  of  cerium  and  magnesium 
nitrides,  the  dissociation  pressure  of  magnesium  nitride  was  also 
studied.  Equilibrium  is  attained  very  slowly  ;  at  320°  no  measureable 
pressure  was  observed,  and  at  460°  the  dissociation  pressure  lies  between 
6  and  13  cm.  of  mercury.  The  experiments  with  cerium  nitride  gave 
somewhat  inconclusive  results,  owing  to  the  very  slow  change  of 
pressure.  The  author  thinks  that  equilibrium  is  probably  established 
quickly  on  the  surface,  and  that  the  nitride  then  dissolves  in  the 
metal,  further  change  being  then  dependent  on  diffusion  in  the 
solid.  The  pure  nitride  gave  the  following  pressures:  610°,  34  cm.; 
675°,  37  cm.  ;  715°,  38  cm.  ;  762°,  40  cm.,  but  the  figures  are  only 
roughly  approximate.  Admixture  of  cerous  chloride,  or  of  alkali  or 
earth  alkali  chlorides,  did  not  accelerate  the  absorption  or  evolution 
of  nitrogen. 

The  author's  intention  was  to  try  the  action  of  hydrogen  and 
nitrogen  on  cerium  hydride  and  nitride  under  pressure  at  moderately 
high  temperatures  ;  he  observed,  however,  that  cerium  hydride  smells 
of  ammonia  when  exposed  to  the  air,  which  led  him  to  work  at  atmos- 
pheric pressure  and  low  temperatures. 

When  perfectly  pure,  dry  nitrogen  is  passed  over  the  freshly 
prepared  hydride  iu  the  cold,  ammonia  is  formed  rapidly  (about  one 
half  the  possible  quantity  in  three  and  a-half  hours) ;  the  reaction, 
however,  soon  becomes  slower,  probably  owing  to  superficial 
formation  of  nitride.  The  reaction  is  CeH3  +  N2  =  CeN  +  NH3. 
Raising  the  temperature  to  200°  increases  the  rate  of  reaction  very 
little. 

No  ammonia  is  formed  by  the  action  of  hydrogen  on  cerium 
nitride  in  the  cold,  but  the  reaction  CeN -I- 3H2  =  CeHj  +  NH^  takes 
place  at  temperatures  between  100°  and  400°,  the  best  temperature 
being  about  200°  ;  the  rate  of  formation  falls  off  less  rapidly  than  is 
the  case  with  the  hydride. 

By  allowing  a  mixture  of  hydrogen  and  nitrogen  to  act  on  cerium 
nitride  at  250°,  25'1  c.c.  of  gas  disappeared,  and  ammonia  equivalent 
to  26-9  c.c.  was  formed,  but  the  reaction  stopped  completely  in 
twenty-four  hours  ;  the  action  is,  therefore,  purely  catalytic  : 
traces  of  oxygen  aud  moisture  in  the  gas  possibly  account  for  its 
cessation. 

Experiments  made  with  nitride  and  hydride,  prepared  from  com- 
mercial cerium  carbonate  by  converting  this  into  the  dioxide  and 
heating  it  with  magnesium  in  a  current  of  hydrogen  or  nitrogen,  showed 
them  to  bo  equal  to  the  purer  substances. 

A  number  of  experiments  were  made  in  order  to  find  the  best 
conditions  for  a  continuous  production  of  ammonia.  The  reaction 
soon  stops  if  a  mixture  of  nitrogen  and  hydrogen  is  used,  but  it 
goes  on  continuously  (although  slowly)  when  nitrogen  and  hydrogen 
are  passed  alternately  at  short  intervals.  A  mixture  of  hydride 
and  nitride  gives  the  be.st  results,  and  tin'  rate  of  production  is  very 
much   increased   by  spreading   the   material  out  over  a   large  surface 
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of  asbestos,  glass  wool,  or  copper  gauze.  When  the  contact  material 
is  allowed  to  cool  off  and  remain  unused  for  some  hours,  its  activity- 
increases.  The  quantity  of  ammonia  produced  is  proportional  to  the 
quantity  of  contact  material  used,  aud  independent,  within  fairly 
wide  limits,  of  the  rate  of  passage  of  the  gas.  The  highest  concentra- 
tion of  ammonia  reached  by  the  author  was  6 '4%  by  volume  in  tho 
gas  passed  over  cerium  nitride,  and   1*4%  over  the   hydride. 

T.  E. 


Phosphates,  their  Isomerism  and  the  Transformations  they 
Undergo  in  Soil.  Antonio  Quartaroli  (Staz.  sper.  agrar.  Ital., 
1909,  42,  121 — 1G0). — The  author  has  investigated  various  phosphates 
in  order  to  obtain  an  explanation  of  the  contradictory  views  concern- 
ing their  efficacy  as  manures  and  the  changes  they  undergo  in  the 
soil. 

Two  forms  of  dicalcium  phosphate  exist:  (1)  the  amorphous  variety, 
which  undergoes  complete  solution  on  addition  of  a  quantity  of 
phosphoric  acid  sufficient  to  transform  it  into  the  monocalcium  salt, 
and  is  converted  into  tricalciuA  phosphate  by  moans  of  calcium 
hydroxide  ;  (2)  the  crystalline  variety,  which  dissolves  with  difficulty 
in  citric  acid,  and  is  not  converted  into  the  tricalcium  salt  by  Calcium 
hydroxide,  or  into  the  monocalcium  salt  by  a  strong  acid. 

Further,  the  amorphous  form  is  markedly  decomposed  by  water, 
whilst  the  crystalline  form  is  not.  Also,  tricalcium  phosphate  exists 
in  two  modifications,  one  of  which  is  convertible  into  the  dibasic 
phosphate  and  is  hydrolysed  by  water,  whilst  the  other  cannot  be 
changed  into  the  dibasic  salt  and  is  not  decomposed  by  water. 

These  observations  are  explained  by  the  author  as  due  to  the  exist- 

+ 
ence  of  an  asymmetric  phosphoric  acid,  H  |  H2P04,  and  a  symmetrical 

one,    H„  |  P04,    and    thus    of    asymmetric    and    symmetrical    sails, 

ca  |  caIIP04    and  HP04,  only  the  former  of  which  is  capable  of 

yielding  monocalcium  phosphate.     Similarly,  with  the  tricalcium  salt, 
there  should  be  an  asymmetric  form,  ca  |  ca  |  ca  |  P04,  two   partially 

!><>,,        and 


symmetrical       forms, 


ca 


P04,      and 


P04.     Of  these,  the  first  is  capable  of  yielding 


ca 
symmetrical  form,  ca 

ca 

di-  and  mono-calcium  salts  and  Free  phosphoric  acid  when  treated  with 
acid,  i  he  second  giving  symmetrical  dicalcium  phosphate  and  phosphoric 
acid,  the  third,  monocalcium  phosphate  and  phosphoric  acid,  ami  the 
fourth,  only  phosphoric  acid.  T.  II.  P. 

Formation  of  Graphite  by  the  Interaction  of  Magnesium 
Powdi<r  and  Carbonates.     II.  Russell  Ki.i.is  {'/'run*.  Faraday  Soo., 

L909,   4,    172     171).     In   the   reduction   of    bari strontium,   or 

calcium  carbonate  i'\  magnesium,  the  carbon  obtained  is  partly  in  the 
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form   of   graphite.     Small  quantities  of   graphite  are   found    in    the 
carbon  obtained  by  passing  carbon  dioxide  over  heated  magnesium. 

C.  H.  D. 

Thiocarbonates.  Nazaeeno  Tarugi  and  A.  Magki  (Gazzetla, 
1909,  39,  i,  405 — 418).— When  an  aqueous  solution  of  potassium 
thiocarbonate  is  boiled  out  of  contact  with  air  and  in  an  atmosphere  of 
nitrogen,  the  first  phase  of  the  decomposition  occurring  is  represented 
by  the  equation  K.,OS3  =  K2S  +  C2S.  The  potassium  sulphide  thus 
formed  subsequently  undergoes  hydrolysis,  giving  potassium  hydroxide 
and  hydrogen  sulphide  :  K2S  +  2H20  =  2KOH  +  H2S.  In  presence  of  air 
or  oxygen,  the  decomposition  of  the  thiocarbonate  effected  by  boiling 
its  solution  is  represented  by  the  equation:  2K2CS3  +  2H20  +  40  = 
K„S203  +  KjC03  +  CS2  +  2H2S.  Finally,  in  an  atmosphere  of  carbon 
dioxide,  decomposition  occurs  according  to  the  equation  K.,CS3  + 
CO,  +  H20  =  KgC08  +  CS2  +  H2S.  The  equation  K2CS3  +  3ft,0  = 
K2C03 -t- 3H.,S,  usually  given  in  the  literature  as  representing  the 
decomposition  of  alkali  thiocarbonates  in  solution,  is  hence  in  direct 
contradiction  to  the  truth. 

Under  the  action  of  sunlight  and  in  presence  of  air,  solutions  of 
thiocarbonates  undergo,  at  the  ordinary  temperature  and  with  an 
increased  velocity,  the  same  tranformation  as  takes  place  on  boiling 
in  absence  of  sunlight.  In  vessels  evacuated  and  then  exposed 
to  sunlight,  thiocarbonates  remain  unaltered  for  a  long  time,  the 
equilibrium  K2CS3  —  K2S  +  CS2  not  being  disturbed  by  the  removal  of 
one  of  the  products  of  the  decomposition. 

Towards  organic  compounds,  thiocarbonates  behave  in  such  a  way 
as  to  confirm  the  fact  that  they  decompose  into  a  sulphide  and  carbon 
disulphide.  Thus,  with  aniline,  potassium  thiocarbonate  yields  the 
condensation  product  of  thioformanilide  (compare  Kicol,  Abstr.,  1882, 
958). 

Under  other  conditions,  thiocarbonates  behave  like  simple  sulphides  ; 
thus  benzoyl  chloride  and  a  thiocarbonate  in  equimolecular  proportions 
yield  benzoyl  disulphide,  which  is  also  formed  by  the  interaction  of 
benzoyl  chloride  and  potassium  hydrogen  sulphide.  T.  H.  P. 

Action  of  some  Oxidising  Agents  on  Silicochloroform. 
Adolphe  Besson  and  L.  Fournier  (Compt.  rend.,  1909,  148, 
1192—1194.  Compare  this  vol.,  ii,  398,  399).— In  sunlight,  dry 
oxygen  slowly  attacks  siKcochloroform  at  -  80°,  forming  the  compound 
Si2OCl6  with  other  oxychlorides.  Ozone  has  a  similar  action,  but  forms, 
in  addition,  a  small  quantity  of  silica,  with  oxychlorides  of  high 
molecular  weight.  An  explosion  occurs  when  nitrogen  peroxide  is 
mixed  with  silicochloroform  at  -  20° ;  when  the  materials  are  diluted 
with  carbon  tetrachloride,  however,  a  reaction  occurs,  represented  by 
the  equation :  SiHCl3  +  2N02  =  Si02  +  2NOC1  +  HC1. 

Silicochloroform  reacts  with  sulphur  trioxide  at  100°,  forming  sulphur 
dioxide,  pyrosulphuryl  chloride,  S.,05C12,  and  probably  chlorosulphonic 
acid,  together  with  viscous  oxychlorides  of  silicon.  Under  certain  con- 
ditions, a  blue  compound,  probably  the  oxide,  S203,  is  obtained. 

Silicochloroform  and    chromium    trioxide    react   at    the    ordinary 
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temperature,  forming  oxy chlorides  of  silicon  and  a  compound,  Cr3OG'l7. 
This  is  an  unstable,  brown  powder  soluble  in  water  with  decomposition. 

W.  U.  W. 

Stas's  Investigation  of  the  Solubility  of  Silver  Chloride. 
Karl  Drucker  (Zeitsch.  Chem.  Ind.  Kolloide,  1909,  4,  216 — 219). — 
Experimental  observations  made  by  Stas  in  an  investigation  on  the 
haloid  salts  of  silver  (Oeuvr.  convpl.,  1,  87)  are  reviewed  from  the 
colloido-chemical  standpoint.  The  facts  indicate  the  existence  of  a 
whole  series  of  reproducible  forms  of  silver  chloride  ranging  from  the 
true  gel  to  the  crystalline  form.  Each  of  these  has  a  definite  solubility, 
which  increases  as  the  colloidal  character  of  the  chloride  increases. 
A  comparison  is  made  between  the  influence  of  the  form  of  the 
substance  on  its  solubility  and  that  of  temperature  on  the  miscibility 
of  two  liquids.  H.  M.  D. 

Crystals  of  Calcium  Hydroxide  in  Roman  Cement.  Sergei 
P.  Glinka  (Zeitsch.  Kryst.  Min.,  1909,  46,  303 — 304;  from  Cement, 
1904,  37 — 43,  217 — 225). — Small  tabular  crystals  of  calcium  hydr- 
oxide were  observed  in  a  hydraulic  cement  and  also  in  a  Roman 
cement.  They  are  hexagonal,  with  a  perfect  basal  cleavage,  a:c  = 
1:120;  1J  2-254;H  2—3;  refractive  indices,  u,  =  1-644,  e=  1-446. 
These  crystals  are  not  isomorphous  with  the  mineral  brucite 
(MgO,H20).  L.  J.  S. 

Colloidal  Barium  Sulphate.  Ernest  Feilmann  (Trans.  Faraday 
Soe.,  1909,  4,  175 — 178). — When  barium  chloride  is  added  to  a 
mixture  of  sodium  sulphate  and  alkaline  casein  solution,  a  creamy 
liquid  is  obtained,  from  which  acetic  acid  precipitates  a  curd-like  mass. 
After  washing  and  adding  sodium  hydroxide  solution,  a  milky  liquid 
is  obtained,  yielding  a  translucent  solid  on  evaporation.  This  solid 
yields  a  stable  colloidal  solution.  The  particles  of  barium  sulphate 
are  probably  surrounded  by  a  protective  layer  of  casein. 

('.  11.  D. 

Electrical  Properties  (Thermoelectricity  and  Resistivity)  of 
Copper-aluminium  Alloys.  Hjsctob  PioHBDX  (Compt.  rend,,  1909, 
148,  1011  1D42.  Compare  this  vol.,  ii,  291).— Tho  author  has 
measured  the  thermoelectric  properties  and  specific  resistance  of  six 
commercial  copper-aluminium  alloys  containing  •",  5.  <i,  7.'.,  10,  and 
9  1  ■ .,  of  aluminium  respectively.     The  K.M.I',  of  a  thermojunotion  of 

each    alloy    with    electrolytic    copper    was    determined    at    a    series    of 

temperatures  up  to  820°.     The  variation  of  E.M.F.  with  temperature 
it.)  is  in  all  eases  very  approximately  equal  to  (A  +  lit),  where  A 
and   B  are  constant     for  each   alloy,  that  is,  the  E.M.F.  obeys  a 
parabolic  law. 

As  the  percentage  of  aluminium  increa  e    E S  to  I".  the  E.M.F. 

oi  the  couple  falls,  bu(  beyond  this  increases,  bo  that  the  E.M.F.  of  the 
'.'l   ,  alloy  approaches  that  given  by  pure  aluminium.     The  order  of 

the   alloys   in    this  property,    which    is    not    I  ho   same   ai     I  Inn    older   in 

composition,  is  often  modified  by  temperature  changes. 
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A  small  proportion  of  aluminium  greatly  increases  the  resistivity  of 
copper,  but  addition  of  G%  of  copper  to  aluminium  does  not  increase 
the  resistance  of  the  latter.  The  alloy  7\"i,  aluminium,  92i','o  copper 
exhibits  a  maximum  of  resistivity.  K.  J.  C. 

Cuprous  Hydroxide  and  Cuprous  Oxide.  Horace  W.  Gillett 
(J.  Physical  Ohem.,  1909,  13,  332 — 335). — It  is  known  that  yellow 
cuprous  hydroxide  or  red  cuprous  oxide,  or  a  mixture  of  the  two,  is 
obtained  by  electrolysis  of  sodium  chloride  solution  between  copper 
poles  according  as  the  temperature  is  below  60°,  above  95°,  or  inter- 
mediate. The  author  has  endeavoured  to  obtain  precipitates  of  the 
red  cuprous  oxide  at  the  ordinary  temperature. 

Addition  of  extremely  concentrated  sodium  hydroxide  to  cuprous 
chloride  dissolved  in  sodium  chloride  gives  a  precipitate  of  red  oxide, 
but  elevation  of  temperature  is  much  more  effective  than  increase  of 
concentration,  although  cuprous  hydroxide,  once  formed,  cannot  be 
dehydrated  by  eighty  hours'  boiling. 

The  electrolysis  of  sodium  chloride  proceeds  normally  in  presence  of 
acid.  On  the  other  hand,  when  only  0'5%  of  sodium  hydroxide  is 
present,  oxygen  is  evolved  at  the  anode,  and  no  oxidation  of  the 
copper  occurs.  With  less  alkali,  in  addition  to  cuprous  hydroxide, 
some  indication  of  oxide  is  observed.  In  no  case  is  the  amount  of 
oxide  formed  on  the  anode  more  than  1%  of  the  whole  precipitate. 

When  a  thick  paper  diaphragm  is  interposed  between  the  electrodes, 
yellow  cuprous  hydroxide  appears  on  both  sides,  but  unmistakable 
scarlet  oxide  is  deposited  in  the  paper  itself.  No  explanation  of  this 
is  offered.  K..  J.  C. 

Isomorphism  and  Polymorphism  of  the  Mercury  Haloids. 
W.  J.  Luczizky  (Zeitsch.  Kryst.  Min.,  1909,  46,  297— 29S  ;  from 
Bull.  Ges.  Naturf.  Kiew.,  1906,  20,  191— 207).— Crystals  of  mercury 
iodide,  bromide,  and  chloride,  and  mixed  crystals  of  the  iodide  and 
bromide  and  of  the  chloride  and  bromide  (but  not  of  the  iodide  and 
chloride)  were  obtained  from  solutions  in  ethyl  and  methyl  alcohols. 
The  several  modifications  aro  tabulated  as  follows  : 

Hgl8.  HgBiv,  HgCl.,. 

First    modification  Tetragonal 

Second         ,,  Rhombic  Rhombic  o  Rhombic  $ 

Third  ,,  Rhombic  (3  Rhombic  a 

Ilhombic  crystals,  probably  representing  a  double  salt,  HgCl2,HgBr3, 
were  also  obtained.  L.  J.  S. 

Preparation  of  Pure  Cerium  Salts  and  the  Colour  of  Cerium 
Oxide.  Arthur  C.  Neish  (J.  Amer.  Cliem.  Soc,  1909,31,  517 — 523). 
— A  study  has  been  made  of  the  methods  of  preparing  pure  cerium 
salts,  and  special  attention  has  been  devoted  to  cerium  oxide,  CeOs, 
the  colour  of  which  has  been  the  subject  of  much  controversy.  The 
following  method  is  recommended  for  preparing  pure  cerium  salts  from 
the  crude  oxalate. 

The  oxal  ite  is  tirst  heated  with  dilute  hydrochloric  acid  in  order  to 
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remove  iron,  calcium,  etc.,  and  the  residue  is  treated  with  hot  ammonium 
oxalate  solution.  The  purified  oxalate  is  then  heated  with  a  solution 
of  potassium  hydroxide  in  order  to  freo  it  from  aluminium,  etc.  The 
hydroxide  thus  obtained  is  dissolved  in  sulphuric  acid,  and  the  solution 
is  treated  with  potassium  sulphate,  yttrium,  ytterbium,  erbium,  and 
samarium  being  thus  eliminated.  The  crystalline  double  sulphate 
produced  is  dissolved  in  dilute  hydrochloric  acid,  potassium  hydroxide 
is  added,  and  the  mixture  is  heated  until  all  the  cerium  has  been 
re-precipitated  as  hydroxide.  The  hydroxide  is  treated  with  dilute 
potassium  hydroxide,  and  chlorine  is  slowly  bubbled  through  the 
mixture.  This  treatment  is  repeated  until  the  oxide  is  free  from 
lanthanum  and  didymium.  The  hydroxide  is  now  boiled  with  dilute 
hydrochloric  acid,  and  hydrogen  peroxide  is  added  to  effect  complete 
solution  and  reduce  the  eerie  chloride  to  the  cerous  condition.  After 
adding  concentrated  hydrochloric  acid  and  heating  the  solution  nearly 
to  boiling,  a  solution  of  oxalic  acid  is  added,  and,  on  cooling,  crystals 
of  cerium  oxalate  separate.  By  heating  this  oxalate  in  hydrogen  and 
afterwards  in  pure  oxygen,  pure  eerie  oxide  is  obtained.  This  oxide 
has  a  pale  yellow  colour,  resembling  that  of  chamois  leather. 

The  occurrence  of  a  red  or  pink  colour  indicates  the  presence  of 
coloured  oxides,  whilst  if  the  preparation  is  very  pale  or  almost  white, 
it  contains  white  oxides  as  impurities.  The  colour  of  the  pure  oxide 
is  not  due  to  the  presence  of  nitrogen  from  the  air,  since  the  colour  is 
the  same  whether  ignition  is  carried  out  in  dry  air,  free  from  carbon 
dioxide,  or  in  pure  oxygen.  E.  G. 

Heats  of  Combustion  of  Aluminium,  Calcium,  and  Mag- 
nesium. Frank  E.  Wlston  and  H.  Kussell  Ellis  (Trans.  Faraday 
iS'oc,  1909,  4,  166 — -171.  Compare  this  vol.,  ii,  46) — In  further 
experiments  on  the  thermite  reaction,  aluminium  is  found  to  reduce 
lime  only  when  heat  is  supplied  ;  magnesia  is  not  reduced.  Heating 
calcium  with  magnesia  results  chielly  in  the  formation  of  nitride. 

C.  H.  D. 

Peroxides.  Sebastian  Tanatak  (Iter.,  1909,  42,  1516—1517).— 
According  to  Pullini  and  Menoghini  (this  vol.,  ii,  50),  nickel  peroxide 
does  not  reduce  pi  i  m;i  nj  :i  uai  e,  contrary  to  the  statement  of  the  author 
(Abstr.,  1900,  ii,  211).  It  is  now  shown  that  t  lie  peroxide  prepared 
by  means  of  sodium  hypobroniito  reduce  pi  i  uianganate,  and  that 
hydrogen  peroxide  may  l>e  prepared  from  it  in  quantity  by  the  action 
of    Ii  eyanido    and    pol.i     iiini    cyanide.        Hydrogen   peroxide 

could  not  In:  obtained  in  this  way  from  cobalt  Or  lead  peroxides,  OX 
from  Bilver  peroxynitrate  (Abstr.,  L902,  ii,  73).  The  "true  nickel 
peroxide"  of  Pellini  and  BCeneghini  i    probably  a  moleoular  compound 

of     nickel     hydroxide     and     hydrogen     peroxide    (compare      Wills!  at  t  cr, 

Abstr.,  I9(W,  ii,  587).  0.  II.  D. 

Signification  of  Colloidal  Solutions  of  Manganese  Oxide  in 

llioeiiiuuical  Oxidation*.     Bouwi  s.nn.i.i  m  (Chem,  Wttkblad.,  L909, 

/     294).     The  influence  ol   manganese  compounds  on  bioohemioal 

lia     In  in    investigated,       A    colloidal   solution  of  an  oxide   ol 
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manganese  higher  than  manganous  oxide  was  obtained  by  treating 
manganese  sulphate  or  acetate  with  potassium  sodium  tartrate,  and 
then  with  hydrogen  peroxide  and  dilute  sodium  hydroxide.  When 
protected  from  light,  the  solution  thus  obtained  remains  unaltered  for 
some  weeks,  retaining  its  dark  brown  colour.  Its  colloidal 
nature  was  proved  by  dialysis.  It  gives  characteristic  reactions  with 
oxydase  reagents,  irrespective  of  whether  it  has  been  dialysed  or  net. 
It  at  once  imparts  a  blue  colour  to  an  alcoholic  solution  of  guaiacum 
resin,  and  to  a  solution  of  p-phenylenediamine  hydrochloride.  In 
presence  of  light,  it  oxidises  quinol  rapidly,  yielding  crystals  of 
quinhydrone.  Aniline  sulphate  is  at  once  coloured  violet  or  blue. 
Pyrogallol  is  oxidised,  yielding  a  dark-coloured  precipitate.  It 
acts  as  a  catalyst,  decomposing  hydrogen  peroxide.  It  does  not 
oxidise  hydriodic  acid  in  neutral,  alkaline,  or  acid  solution.  It  does 
not  oxidise  tyrosine  in  acid  or  alkaline  solution,  in  this  respect 
resembling  the  ordinary  oxydases. 

The  oxidation  of  quinol,  pyrogallol,  and  hydrogen  peroxide  has 
been  studied  qualitatively,  the  results  indicating  that  a  colloidal 
solution  of  higher  oxides  of  manganese  behaves  in  man)7  respects  like 
an  oxydase.  The  author  considers  that  the  part  played  by  manganese 
in  biochemical  oxidations  is  often  important,  and  probably  also  in 
oxidations  in  the  soil.  A.  J.  W. 

Preparation,  Composition,  and  Thermal  Properties  of 
Electrolytic  Iron.  Arthur  Muller  (Metallurgie,  1909,  6, 
145 — 160). — For  the  preparation  of  electrolytic  iron  from  ferrous 
ammonium  sulphate,  anodes  of  pure  iron  should  be  used,  enclosed  in 
porous  cells,  and  the  anode  mud  frequently  removed.  Low  current 
density  and  temperature  should  be  employed.  The  cathode  deposit 
still  contains  some  sulphur,  and  to  obtain  a  pure  product  the  electro- 
lysis should  be  repeated,  using  ferrous  chloride  as  the  electrolyte. 
The  final  product  contains  only  0'03%  total  impurities,  of  which  0-02% 
is  carbon.  Hydrogen  and  nitrogen  are  also  present  to  the  extent  of 
0-02— 008%  and  0-02—0-03%  respectively. 

The  thermal  behaviour  has  been  investigated,  using  a  vacuum 
furnace  with  carbon  spiral  resistance,  the  construction  being  a  modifi- 
cation of  that  adopted  by  Oberhoffer  (Abstr.,  1907,  ii,  736).  In  this 
furnace,  70  grams  of  iron  may  be  raised  to  above  1700°  in  twenty 
minutes. 

After  melting  in  a  magnesia  crucible,  the  iron  contains  001 7%  C, 
0089%  Si,  0-028%  P,  0-025%  Mn,  and  0-037%  S.  The  values  found 
for  the  critical  points  are  Ars  894°,  Ac3  917°,  Ar2  763°,  Ac2  770°.  A 
critical  point  between  1000°  and  1500°  could  not  be  observed.  The 
iron,  after  melting,  is  silver-white  with  crystalline  fracture.  It  is 
perfectly  malleable,  and  so  soft  as  to  be  cut  with  a  knife.     C.  H.  D. 

The  Electrolytic  Theory  of  the  Corrosion  of  Iron.  '  William 
H.  Walker  (J.  Iron  and  Steel.  Inst.,  1909,  i.  Compare  Walker, 
Cederholm,  and  Bent,  Abstr.,  1907,  ii,  875;  Friend,  Abstr.,  1908,  ii, 
698). — The  electrolytic  corrosion  of  iron  begins  even  in  the  absence  of 
an  acid.     Ferrous  ions  pass  into  the  water,  hydrogen  being  deposited 
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in  a  film  and  hydroxyl  ions  being  left  in  solution.  Friend's  analytical 
methods  were  insufficiently  delicate  to  detect  these  minute  quantities, 
but  both  ions  may  be  made  evident  by  the  use  of  gelatin  containing 
potassium  ferricyanide  and  phenolphthalein,  called  the  ferroxyl 
reagent.  In  the  absence  of  an  acid,  the  polarising  film  of  hydrogen 
prevents  further  action.  C.  H.  D. 

Influence  of  the  Treatment  on  the  Solubility  of  Iron  and 
Steel  in  Sulphuric  Acid.  E.  Heyn  and  0.  Bauer  (/.  Iron  and  Steel 
Inst.,  1909,  i.  Compare  Abstr.,  1908,  ii,  849).— The  effect  of 
quenching  and  tempering  on  the  solubility  in  acid  of  steel  containing 
1%  of  carbon  has  been  studied.  The  hardened  steel  (martensite) 
becomes  more  soluble  in  10%  sulphuric  acid  if  reheated  until  400°  is 
reached,  after  which  the  solubility  again  diminishes.  The  steel  of 
maximum  solubility  is  called  by  the  authors  "  osmondite  "  ;  it  passes 
through  troostite  into  martensite,  on  the  one  hand,  and  through  sorbite 
into  pearlite,  on  the  other.  The  troostites  leave  their  whole  carbon 
content  in  the  form  of  carbon  free  from  iron,  whilst  pearlite  contains 
only  carbide  carbon,  which  is  evolved  in  the  form  of  hydrocarbons  in 
the  action  of  acid. 

In  the  tempering  of  martensite,  the  greatest  development  of  heat  is 
below  the  osmondite  point. 

Steel  containing  only  0'07%  C  also  shows  a  maximum  solubility 
when  tempered  at  400°,  indicating  that  the  allotropy  of  the  iron  has  an 
influence  on  solubility. 

The  solubility  of  soft  steel  is  increased  by  cold-working,  but  again 
diminished  by  reheating,  heating  even  to  100°  having  a  marked  effect. 
A  permanent  strain  of  only  2%  in  length  may  be  detected  iu  this  way. 
On  the  other  hand,  cold-worked  aluminium  is  less  soluble  than 
annealed  metal.  The  same  holds  good  of  copper,  but  in  this  case  the 
changes  are  very  small.  C.  H.  D. 

The  Decarburisation  of  Iron-  Carbon  Alloys.  William  H. 
HATFIELD  (./.  Iron  and  Steel.  Inst.,  1909,  i.     Compare  Wiist,  Abstr., 

1908,  ii,  286). — Experiments  with  iron  containing  l-64%  of  carbon  in 
the  form  of  cementite  show  that  temper  carbon  is  not  formed  in  the 
decarburising  process,  and  that  practically  the  whole  of  the  carbon 
may  be  removed  by  oxidation.  This  disproves  Wiist's  theory  that  tho 
carbon  is  only  oxidised  after  intermediate  formation  of  temper  carbon. 
The  results  are  confirmed  by  tho  behaviour  of  white  iron.  The  reaction 
between  tho  carbide  and  the  oxidising  medium  begins  at  750°. 

C.  H.  D. 

Formation  of  True  PeroxideB  of  Iron.     Giovanni Peluni  and 
1 1    i  ..him  (Oazzttta,  1909,  39,  i,  381 — 398  ;  Zeitsck.  anory.  Chem., 

1909,  U2,  203—217.  Compare  this  vol.,  ii,  50).— The  action  of 
hydrogen  peroxide  on  ferrous  or  ferric  chloride,  tenons  hydroxide, 
or  ferric  oxide  gives  rise  to  a  very  ustable,  pale  red  substance,  which 
lias  a   loss  oolloida.1  appearance   than  ferric   hydroxide  and  all   the 

ohAractert  of   tho  true   peroxides.      The   composition   of   this  substance 

:    be   a  tablished    with   certainty,   owing   t<>   its  instability,  to 
admixture  ol  varying  proportions  of  Eerrio  oxide,  and  t>>  the  presence 
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of  alkali  chloride  in  the  precipitates  obtained  by  the  action  of  alkali 
on  ferrous  and  ferric  chlorides.  In  the  peroxides  obtained  by  the 
authors,  the  ratio  Fe :  O  never  exceeds  2,  and,  as  the  results  of 
Manchotand  Wilhelms  (Abstr.,  1901,  ii,  658 ;  1903,  ii,  152)  and  of 
Just  (Abstr.,  1907,  ii,  852)  indicate  that  the  ratio  Fe  :  0  cannot  be  less 
than  1  :  3  or  more  than  1  :  2,  the  authors'  peroxides  correspond  with  a 
mixture  of  ferric  oxide  and  peroxide.     The  constitution  of  the  peroxide 

is  Fe<  i  or  OIFe'OOFelO. 

An  alcoholic  solution  of  ferrous  chloride  exhibits  a  yellowish-green 
coloration,  the  intensity  of  which  is  only  slightly  diminished  by  intense 
cold;  with  ferric  chloride,  the  solution  has  a  yellowish-brown  colour, 
which  fades  appreciably  on  cooling.  The  solution  of  the  ferrous  salt 
reacts  energetically  with  hydrogen  peroxide,  developing  a  considerable 
amount  of  heat  and  an  intense  brown  coloration,  which  is  not  sensibly 
lightened  by  cooling ;  the  solution  of  the  ferric  salt  reacts  at  most 
feebly  with  hydrogen  peroxide,  the  liquid  obtained  not  differing 
appreciably  from  the  original  solution,  and  losing  its  colour  in  the 
same  way  on  cooling.  This  behaviour  indicates  that  some  sort  of 
chemical  combination  takes  place  between  the  ferrous  salt  and  hydrogen 
peroxide,  whilst  with  ferric  chloride  such  combination  takes  place 
either  not  at  all  or  only  extremely  slowly.  T.  H.  P. 

Chemical  and  Magnetic  Study  of  Complex  Compounds. 
P.  Pascal  (Ann.  Chim.  Phys.,  1909,  [viii],  16,  359—402,  520—574). 
— A  resume  of  work  already  published  (compare  Abstr.,  1908,  ii,  193, 
500,  756,  757,  927,  1013).  The  ferropyrophosphates  reduce  organic 
compounds  at  least  as  readily  as  do  ferrous  oxalate  or  ferrous 
hydroxide  ;  picric  acid,  on  reduction  with  ferrophosphates  in  the  cold, 
yields  picramic  acid,  whilst  at  60°  the  reduction  proceeds  further,  with 
the  formation  of  nitrodiaminophenol ;  similarly,  trinitroresorcinol 
yields  dinitroarninoresorcinol.  Nitrobenzene  is  not  appreciably 
reduced  by  ferrophosphates  even  on  prolonged  heating  at  60°. 
p-Nitrophenol  is  slowly  reduced  to  p-aminophenol,  whilst  7>i-nitrophenol 
is  readily  reduced  even  in  the  cold  to  the  corresponding  aminophenol 
and  azo-compound.  M.  A.  W 

Revision  of  the  Atomic  Weight  of  Chromium.  I.  Analysis 
of  Silver  Chromate.  Gregory  P.  Baxter,  Edward  Mueller,  and 
Murray  Arnold  Hines  (J.  Amer.  Chem.  Soc,  1909,  31,  529 — 541*). — 
The  results  of  determinations  of  the  atomic  weight  of  chromium 
hitherto  recorded  show  considerable  discrepaucy,  and  a  re-determination 
has  therefore  appeared  desirable.  Careful  analyses  of  silver  chromate 
have  been  carried  out,  this  substance  being  chosen  since  it  can  be 
obtained  of  definite  composition,  andean  be  completely  dried  without  de- 
composition. The  chromate  of  silver  is  also  very  suitable  for  the  purpose 
on  account  of  the  ease  with  which  its  silver  can  be  estimated.  In  order 
to  determine  the  ratio  of  the  atomic  weight  of  chromium  to  that  of 
silver  or  oxygen,  the  exact  ratio  of  the  atomic  weights  of  silver  and 
oxygen  should  be  known.  Although  this  knowledge  is  at  present 
*  and  Zeitsch.  anorg.  Chem.,  1909,  62,  313—330. 

32—2 
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lacking,  the  data  obtained  by  the  analysis  of  silver  chromate  will  be 
subsequently  available  for  the  calculation  of  the  atomic  weight  of 
chromium.  The  methods  employed  in  preparing  pure  silver  chromate 
and  effecting  its  analysis  are  described  in  detail. 

In  some  experiments,  the  silver  was  precipitated  as  chloride,  and  in 
others  as  bromide.  From  the  avex'age  of  three  experiments  with  two 
different  samples  of  the  chromate,  the  ratio  2AgCl  :  Ag2Cr04  was 
found  to  be  0864094  [Ag :  AgCl  =  0-752632  (Richards  and  Wells, 
Abstr.,  1905,  ii,  451)],  and  the  percentage  of  silver  in  the  chromate, 
65'0345.  From  the  average  of  eleven  experiments  with  four  different 
samples  of  the  chromate,  the  ratio  2AgBr  :  Ag.,Cr04  was  found  to  be 
1-13207  [Ag:AgBr  =  0-574453  (Baxter,  Abstr.,  1906,  ii,  740)],  and  the 
percentage  of  silver  in  the  chromate,  65-0321.  The  average  result  of 
all  the  analyses  gives  Ag  =  65-0333%.  Assuming  certain  values  for  the 
atomic  weight  of  silver  referred  to  oxygen  as  16  000,  the  atomic 
weight  of  chromium  is  found  to  have  the  following  values:  Cr  = 
5206  [Ag=  107-93];  Cr  =  52-01  [Ag=  107-88];  Cr  =  51-98  [Ag  = 
107-85]. 

Pure,  unfused  silver  chromate  has  Df'  5"625.  E.  G. 

Revision  of  the  Atomic  Weight  of  Chromium.  II.  Analysis 
of  Silver  Dichromate.  Gregory  P.  Baxter  and  Richard  Henry 
Jesse,  jun.  (J.  Amer.  Chem.  Soc,  1909,  31,  541 — 549*).— Baxter, 
Mueller,  and  Hines  (preceding  abstract)  have  prepared  and  analysed 
pure  silver  chromate  with  a  view  to  throwing  light  on  the  atomic 
weight  of  chromium.  A  similar  investigation  has  been  carried  out 
with  silver  dichromate,  which  has  the  advantages  of  containing  a  much 
larger  proportion  of  chromium  than  silver  chromate  and  of  being 
readily  crystallised  from  nitric  acid,  and  thus  freed  from  impurities 
carried  down  with  it  during  precipitation.  The  pure  salt  was  carefully 
prepared  and  analysed  by  methods  which  are  described.  Silver 
dichromate  cannot  be  completely  dried  without  decomposition,  and, 
when  crystallised  from  nitric  acid,  retains  traces  of  the  acid.  Since, 
however,  tho  silver  and  chromium  are  present,  in  equivalent  proportions, 
the  inclusion  of  mother  liquor  can  do  no  harm.  Intimations  were 
made  of  moisture  and  nitric  acid  in  specimens  of  the  salt  crystallised 
from  nitric  acid  of  different  concentrations. 

From  the  average  of  nine  analyses  of  throe  different  samples  of  tho 
dichromate,  the  ratio  2  AgBr :  AgaOr,0,  was  found  to  be  0-869856 
[Ag:AgBr- 0-674458  (Baxter,  Ahstr.,  1906,  ii,  740)],  and  tho 
pen-outage  of  silver  in  tho  salt,  I  '.•■'.H192.  A  Miming  certain  values 
for  the  atomic  weight  of  silver  referred  to  oxygen  as  I  ti-OOO,  I  ho  atomic 
treight  of  chromium  is  found  t<>  have  the  following  values:  Or 
.r.2-(it;  |Ag  KI7-U3);  (V  52-01  [Ag  =  107-88]  ;  Cr  51-118  [Ag 
107*85 J  These  values  are  identical  with  those  obtained  bj  Baxter, 
Mueller,  and  llinos  (loc.  cil.). 

Silver  dichromate  has  I),    1-770.  BJ,  G. 

Solubility  of  Ammonium  Mntavan<ulatn.  JuLIl     M  Si  KB  (Zfiitrli. 

Elektrochtm.,   1909,    15,   2ti(i     268).     The    solubility    of   ammonium 

anadate  in  water  ii  (in  gram  molecules  per  litre)  i  18°,  0-0872; 

i  .;,/., i,  „.,  ,  1909,  ii-.     II       i 
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25°  0-0519  ;  35°,  0-0898  ;  45°,  0-1341  ;  55°,  0-1704;  70°,  0-2599.  In 
005i\r-auiruonium  chloride  solution,  the  solubilities  are  :  18°,  0-0142; 
25°,  0-0225;  35°,  0-0445;  45°,  0-0757;  55°,  0-0954.  In  0'liV-ammo- 
niurn  chloride  they  are  :  18°,  0  00356  ;  25°,  0-00995  ;  35°,  0-0235  ;  45°, 
00451  ;  55°,  00631.  Each  of  these  sets  of  results  shows  a  change  of 
direction  in  the  solubility  curve  between  39°  and  41°,  indicating  a 
change  in  the  solid  salt  at  this  temperature.  The  solubility  in  005j:V- 
and  OTxV-animoniuui  nitrate  solutions  are  also  measured,  and  found 
to  be  very  slightly  greater  than  those  in  the  corresponding  ammonium 
chloride  solutions.  The  salt  is  very  much  more  soluble  in  ammonia 
than  it  is  in  pure  water.  In  0-0677iV-ammonia,  the  solubilities  at  18°  are 
0-0476,  at  25°  0-0603  ;  in  0  2452iV-ammonia  it  is  at  18°,  00680,  and 
at  25c  0-073  ;  in  0-5872X-ammonia  at  18°,  0T029,  and  at  25°,  0-108. 

T.  E. 

Action  of  Antimony  Hydride  on  Dilute  Silver  Solutions. 
Hans  Reckxeben  (Ber.,  1909,42,  1458 — 1464). — The  black  precipitate 
produced  by  antimony  hydride  in  silver  nitrate  solutions  has  been 
assumed  to  have  the  composition  Ag3Sb  (Lassaigne,  J.  CJiim.  Med., 
1840,  17,  443),  but  secondary  reactions  are  known  to  occur.  The 
precipitate  contains  oxygen,  but  not  in  the  form  of  autimonic  acid, 
which  is  not  produced  when  dilute  nitric  acid  acts  on  antimony 
hydroxide  ;  it  has  therefore  been  described  as  a  mixture  of  metallic 
silver  and  antimony  hydroxide  (Vitali,  Abstr.,  1893,  ii,  206). 

Owing  to  secondary  reactions,  the  method  adopted  in  the  case  of 
arsenic  hydride  (Reckleben,  Lockemann,  and  Eckardt,  Abstr.,  1908,  ii, 
36)  is  not  applicable.  The  black  precipitate  is  decolorised  by  oxidising 
agents,  of  which  iodine  is  the  most  convenient.  Iodine  in  presence  of 
tartaric  acid  readily  converts  metallic  antimony  into  antiinonic  acid  : 
Sb  -t-  51  +  4H20  =  H3Sb04  +  5HI,  and  the  free  antimony  may  be  esti- 
mated in  this  way.  The  result  of  the  analyses  shows  that  the  first 
reaction  of  antimony  hydride  with  silver  nitrate  is  that  described  by 
Lassaigne  :  SbH3  +  3AgN03  =  Ag3Sb  + 3HN03,  but  that  the  excess  of 
silver  nitrate  causes  the  further  reaction  : 

Ag3Sb  +  3  AgN03  +  3H20  =  6  Ag  +  HsSbOs  +  6HN03. 
The    final    precipitate    therefore    consists    of     silver    and    antimony 
hydroxide  with  a  little  metallic  antimony,  some  antimony  at  the  same 
time  passing  into  solution.  C.  H.  D. 

Influence  of  High  Potential  Discharge  on  Amorphous  Gold. 
Bayard  G.  Cobb  (Cliem.  News,  1909,  99,  209— 210).— When  amor- 
phous gold,  precipitated  from  auric  chloride  by  ferrous  sulphate,  washed 
thoroughly  many  times  with  nitric  acid,  and  finally  with  distilled 
water,  is  submitted  to  the  influence  of  the  high  potential  discharge  of 
a  ten-inch  Rhumkorf  coil  between  platinum  electrodes,  it  becomes 
active  towards  a  photographic  plate,  and  appears  to  develop  traces  of 
copper.  This  experiment  has  been  repeated  four  times  with  similar 
results,  and,  in  addition,  pure  amorphous  gold  placed  between  pure 
platinum  electrodes  in  a  partly  evacuated  glass  tube  and  subjected 
in  a  like  manner  to  the  high  potential  discharge  for  three-quarters  of 
an  hour,  when  subsequently  dissolved  and  analysed,  gave  even  more 
distinct  indications  of  copper.  J.  V.  E. 
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The  Supposed  Hydrolytic  Action  of  Platinum-black.  \V.  E. 
Grove  and  Arthur  S.  Loevenhart  (Proc.  Amer.  Soc.  Biol.  Chem.,  1908, 
xxviii — xxix  ;  J.  Biol.  Chem.,  6). — After  a  month  no  hydrolysis  of  starch 
occurred  on  the  addition  of  platinum-black.  The  effect  observed  by 
others  who  used  large  quantities  is  due  to  oxidation  by  the  platinum 
oxides  contained  in  platinum-black,  but  there  is  no  evidence  of 
catalytic  action.  W.  D.  H. 


Miueralogical    Chemistry. 


Paraffin  Content  of  Mineral  Oils  as  Criterion  for  Judging 
their.Relative  Geological  Age.  Michael  Rakusin  (Ber.,  1909,  42, 
1211 — 1215.  Compare  this  vol.,  ii,  153,  246). — It  is  found  as  the 
result  of  the  investigation  of  samples  of  mineral  oils  from  the  same 
district  that  the  percentage  of  paraffin  hydrocarbons  preseut  in  the 
natural  petroleum  decreases  with  an  increase  in  the  geological  age  of 
the  oil. 

It  is  possible  that  in  nature,  fractionation  of  the  mineral  oil  takes 
place  in  a  manner  similar  to  that  observed  by  Gilpin  and  Cram  (this 
vol.,  i,  1),  as  a  result  of  which  the  paraffin  hydrocarbons  are  found 
nearer  the  surface  than  the  denser,  unsaturated  hydrocarbons. 

W.  H.  G. 

Gases  Occluded  in  the  Lavas  of  the  Last  Eruptions  of 
Mounts  St.  Pelee  and  Vesuvius.  Grossmann  (Compt.  rend.,  1909, 
148,  991 — 992). — Two  lavas  from  each  volcano  were  examined  by 
heating  in  a  vacuum,  the  gases  being  absorbed  by  the  usual  reagents. 
Nitrogen  was  finally  absorbed  by  lithium  at  a  very  dull  red  heat,  and 
the  residues  were  examined  spectroscopioally.  'The  lava  from  Vesuvius 
(1906)  contained  much  more  gas  than  that  from  St.  Pelee  (1902), 
Carbon  dioxide,  carbon  monoxide,  hydrogen,  and  nitrogen  were  present 
in  all,  oxygen  and  methane  only  in  Vesuvian  lavas.  Solium  was 
found  in  one  St.  l'olee  sample,  and  argon  in  one  from  Vesuvius. 
Ethylene,  acetylene,  propylene,  anil  benzene  were  absent.       II.  .) .  < '. 

Composition  of  Bauxite.  II.  Aksanhatx  (Compl.  rend.,  1909, 
148,  936 — 938).  —  Fifteen  specimens  of  bauxite  have  been  analysed 
by  boating    each  with   concentrated    hydrochloric   acid   fop  an    hour   on 

the  water  bath,  which  extracts  all  the  iron  and  very  little  aluminium  ; 
the  i  •    .  i  ae  containing  practically  all  the  aluminium,  and  also  titanium 

and     ilieon,  i>    then    treated   with    eoneoiil  >  at  e.l    sulphuric    acid,  and    the 

analysis  completed  in  the  usual  nay.  By  determining  the  proportion 
of  water  in  the  pari  insoluble  in  hydrochloric  aoid,  an  approximate 
value  i>  obtained  tor  the  degree  ol  hydration  of  the  alumina.  The 
ie.'.v  thai  the  proportion  of  water  associated  with  the 
aluminium  is  independent  of  the  proportion  ol  iron  in  the  mineral, 
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and  (in  all  cases  but  one)  corresponds  approximately  with  the  formula 
Al.,03,Ho0.  The  oxide  of  iron  is  practically  anhydrous.  Titanium  is 
present  in  very  small  proportion,  and  probably  exists  as  metatitanic 
acid.     The  proportion  of  silicon  varies  considerably.  G.  S. 

Three  New  Manganese  Minerals  :  Vredenburgite,  Sitaparite, 
and  Juddite.  L.  Leigh  Fermor  (Rec.  Geol.  Surv.  India,  1908,  37, 
199—212.  Compare  Abstr,,  1907,  ii,  700;  1909,  ii,  153).— 
Vredenburgite  is  found  as  crystalline  masses  in  the  manganese  deposits 
at  Beldongri  in  the  Nagpur  district,  Central  Provinces,  India  (anal.  I), 
and  at  Garividi  in  the  Vizagapatani  district,  Madras  (anal.  II). 
It  is  dull  steel-grey  with  metallic  lustre,  and  in  strong  sunlight 
shows  a  bronzy  colour  ;  the  streak  is  dark  brownish-black.  There 
are  well-marked  octahedral  cleavages,  indicating  that  the  mineral 
is  either  cubic  or  tetragonal  ;  H  =  6i.  A  striking  feature  is  the 
very  strong  magnetism,  equal  to  that  of  magnetite,  which  is  often 
polar  in  character.  The  simplest  formula  is  3Mn304,2Fe.,03.  The 
magnetic  character  suggests,  however,  that  the  iron  may  be  present  as 
Fe304,  in  which  case  the  two  analyses  give  the  formula} 

2Mn203,3(Mn,Fe)304  and  7Mn.203,8(Mn,Fe)304 
respectively. 


H,0 

(at        H„0 

Mn02. 

MnO. 

Fe203. 

AljOj. 

BaO.  CaO.  MgO.  SiCV 

100°).  (comb.).  Total. 

Sp.  gr. 

I. 

23-67 

38-24 

28-85 

1-32 

1-30    1-53    0-99    177*  0'lS      132 

— 

II. 

24-94 

38-53 

31-29 

2-10 

0-03    0-90    1-20    0-20 

0-20      0-30        — 

— . 

III. 

36-79 

26 -S9 

27-60 

1-02 

010    6-14    1-02    117 

0-09 10082 

4-93 

K20. 

Na20. 

S. 

PA 

,   As205.    CoO.     CuO. 

Ti02.    C02.     Total. 

Si'.  gr. 

I. 

— 

— 

— 

1-07 

o-oi      —       — 

—       0-09     100-34 

4-74 

II. 

0-06 

0-14 

0  03 

0  03 

nil        005      0-03 

0-14        nil      100-17 

4-84 

Sitaparite  is  found,  together  with  hollandite  and  other  manganese 
minerals,  at  Sitapar  in  the  Chhindwara  district,  Central  Provinces. 
In  its  dark  bronze-grey  colour  it  closely  resembles  vredenburgite,  but 
it  is  distinguished  from  this  by  being  only  feebly  magnetic.  It 
is  brittle  with  perfect  cleavages  ;  H  =  7;  D  4-93 — 5'09.  Analysis  III 
gives  the  formula  10MnO2,9MnO,4Fe.,O3,3(Ca,Mg,Ba)O,  or  more 
simply,  9Mn.203,4Fe203,Mn02,3CaO. 

Juddite  is  a  mangauiferous  amphibole  occurring  in  association  with 
the  manganiferous  pyroxene  blanfordite  (Abstr.,  1907,  ii,  701)  at 
Kacharwahi  in  the  Nagpur  district.  It  is  distinguished  by  its  very 
strong  pleochroism — carmine,  blue  or  green,  and  orange.         L.  J.  S. 

Stanniferous  Rutile  from  Vaux  (Rhone).  Georges  Friedel 
and  Grakdjean  (Bull.  Soc.  franc.  Mm.,  1909,  32,  52—54). — Small 
crystals,  forming  an  accessory  constituent  of  a  very  fine-grained  biotite- 
schist,  have  D  4-238,  and  contain  1-75%  SnO„  and  (approximately) 
98-9%  TiOj.  The  amount  of  tin  present  in  the  rock  itself  is  0'0095%, 
corresponding  with  054%  of  stanniferous  rutile.  L.  J.  S. 

Crystalline  Form  of  Conichalcite.  Leopold  Michel  (Bull.  Soc. 
franc.  Mm.,  1909,  32,  50— 51).— Crystals  of  this  rare  mineral  have 
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not  previously  been  found.  Material  from  the  veins  of  copper  ore 
(copper-pyrites,  malachite,  etc.)  at  Maya-Tass  in  province  Akmolinsk, 
western  Siberia,  presents  a  crystalline  structure,  and  cavities  are 
lined  with  minute,  indistinct  crystals.  The  optical  characters  point  to 
-irthorhombic  symmetry.      Analysis  gave  : 

A&jOs.      PA-       Cu0-         Ca0-       Fe2°s-     MS°-       H-A       Total-     SP-  Sr- 
36~40         130         31-55         23-10         0'40         1'90         5-15         P9S0         415 

L.  J.  S. 

Artificial  and  Natural  Hydrated  Calcium  Carbonates. 
Peter  N.  Tschirwinsky  (Zeitsch.  Kri/st.  Min.,  1909,  46,  302—303  ; 
from  Ann.  Geol.  min.  Hussie,  1906,  8,  238 — 244;  deutsch.  Res., 
245_249).— The  paper  of  L.  L.  Iwanoff  {torn,  cit.,  23—25)  on  the 
occurrence  of  hydrocalcite  in  the  neighbourhood  of  Novo-Aloxandria 
is  criticised,  and  a  review  is  given  of  the  knowledge  of  the  hydrated 
forms  of  calcium  carbonate.  Only  three  of  these,  namely,  CaC03,3H20, 
CaCOa,5H20,  and  CaC03,6H.,0,  are  regarded  as  being  definitely  es- 
tablished, and  of  these  only  the  first  two,  distinguished  respectively 
as  tiihydrocalcite  and  pentahydrocalcite,  are  known  as  minerals. 
One  of  the  forms  described  by  Iwanoff  appears  to  be  a  monoclinic 
or  triclinic  form  of  anhydrous  calcium  carbonate  with  D  2*626. 

L.  J.  S. 

Pyromorphite  from  Rhenish  Prussia.  Kheixhard  Brauns 
(Centr.  Min.,  1909,  257 — 264). — A  description  is  given  of  material 
from  several  mines  in  the  neighbourhood  of  Rheinbreitbach.  Dark 
brown  crystals  (a  :  c  =  1  :  072926)  from  Agidienberg  gave  on  analysis  : 
PbO,  8188;  P206,  15-80;  CI,  253  =  10021.  L.  J.  S. 

Phenacite  from  Brazil.  Eugbh  Hussak  (Centr.  Min.,  1909, 
268 — 270). — Considerable  numbers  of  perfectly  colourless  and  trans- 
parent crystals  of  phenacite  have  recently  been  found  in  a  gold  mine 
at  San  Miguel  de  1'iracicaba,  in  .Mina*  Geraes  ;  they  measure  up  to 
6  cm.  across,  and  are  of  a  flat,  rhombohedral  habit  with  numerous 
bright  faces;  D  2-97.  They  occur  in  a  pegmatite-vein  together  with 
on-stone,  quartz,  mica,  tourmaline,  columbito,  monazite, 
xenotime,  etc.  The  xenotinif  lias  the  form  of  cubes,  being  bounded 
bv  t he  tetragonal  prism  and  the  basal  plane  ;  analysis  by  <;.  Florence 
gave  : 

r,0B-        YvO„  el  8p.  gr. 

88-21  3-05  111  10n  i  i 

L.  J.  s. 

Sardinian  Minerals :  Mimetite  from  the  Cupriferous  Strata 
of  Beni'.  adru   (Ozieri).     A.UBBMO    Sbrra    (Ani    /,'.   ieoad. 

Linen,   1909,  [v],    18,  i,  361— 363).— In    thi  a,    the   author 

tin. Is  two  varieties  of  mimetite:  one  yellow  and  more  Frequent,  and 
the  other,  colourless  or  white,  which  occur  rarerj  The  yellow 
vai i'i \  bat  i be  oomposil ion  i 

ri<  PbO.  1 

too 
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which  corresponds  with  the  formula  3[Pb3(As04)3],PbCl.„  and  the 
axial  ratio  of  the  crystals  is  a  :c  =  1  : 0'7'2840.  The  angle 
(1011) :  (0001)  varies  in  magnitude  with  the  chlorine-content  of  the 
mineral,  its  value  being  (1)  40°4'  for  the  yellow  variety,  which  con- 
tains 2-30%  CI,  and  (2)  39°52'  for  the  white  variety,  containing 
2-44%  CL  T.  H.  P. 

Weathering  Processes.  Konstantin  D.  Glinka  (Zeilsch.  Kryst. 
Min.,  1909,  46,  283—287;  from  Trav.  Soc.  Nat.  St.  P'etersbourg, 
1906,  34,  1 — 175  ;  deutsch  Res.,  175 — 178). — A  detailed  study  was  made 
of  the  action  of  weathering  processes  on  silicates,  more  especially  of 
alumino-silicates,  not  only  in  the  surface  soil,  but  also  in  the  sub-soil 
where  humus  is  absent.  Numerous  analyses  are  given  of  various 
rock-forming  minerals  and  zeolites  and  of  their  weathering  products. 
Experiments  were  also  made  to  determine  the  action  of  water, 
carbonated  water,  dilute  acid  solutions,  and  humus  acid  solutions 
on  these  minerals.  It  is  shown  that  one  and  the  same  mineral  may 
give  rise  to  different  products  according  to  the  conditions  of  weather- 
ing to  which  it  has  been  subjected,  the  presence  or  absence  of  humus 
acid  being  of  importance  in  this  direction.  L.  J.  S. 

Allophane  from  Abbey  Wood,  Kent.  E.  H.  Chandler 
(Geol.  Mag.,  1909,  [v],  6,  222— 223).— A  considerable  amount  of 
allophane  was  foucd  in  a  denehole  at  Abbey  Wood  near  Woolwich ; 
it  forms  a  seam  between  the  Thanet  Sand  and  the  Chalk,  and  along  a 
fault  fissure  extends  downwards  into  the  Chalk.  The  material 
is  cream  or  buff-coloured  and  friable.  Analysis  by  J.  L.  Foucar 
gave : 

H„0     Loss  on  ignition 

SiO„.  A1203-  CaO.  Fe.  (at  100").  (H20  +  CO„).      Total. 

28-80  23_-52  2-45  trace  23-19  20'77  9S73 

L.  J.  S. 

Studies  of  Garnet.  Max  [Paul  Wilhelm]  Seebach  {Zeitsch. 
Kryst.  Min.,  1909,  46,  312—315;  from  Inaug.  Diss.,  Heidelberg,  1906, 
1 — 64). — The  following  varieties  of  garnet  were  examined  with  a  view 
to  determining  how  far  the  material,  after  fusion,  is  decomposed  by 
hydrochloric  acid.  For  the  complete  analyses  the  material  was  decom- 
posed by  fusion  with  boron  trioxide.  Determinations  were  also  made  of 
the  sp.  gr.  and  the  refractive  indices  of  the  material  both  before  and 
after  fusion.  Melanite  from  Frascati  (anal.  I — IV),  after  fusion, 
is  not  completely  decomposed  by  hydrochloric  acid.  Demantoid  from 
Polewskoi  Zawod,  Urals  (V  and  Vl)  ;  also  not  completely  decomposed. 
Pyrope  from  Meronitz,  Bohemia  (VII  and  VIII) ;  over  16%  is  insoluble 
in  hydrochloric  acid  ;  the  fused  material  in  this  case  was  not  an  isotropic 
glass,  but  contained  octahedra,  probably  of  chromite,  set  in  a  bire- 
fringent  ground-mass.  Pyrope  from  Colorado  Eiver,  Arizona  (IX  and 
X).  Almandine  from  Ceylon  (XI  and  XII)  fuses  to  a  black,  strongly 
magnetic  glass,  of  which  about  28%  is  not  decomposed  by  acid  ;  the 
isotropic  glass  contains  skeletal  crystals,  probably  of  magnetite. 
Almandine   from    Jeypur,   India    (XIII    and    XIV)  ;    26%   insoluble. 
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Andradite  from  Dognaczka,  Hungary  (XV  and  XVI)  ;  the  crystals 
show  a  zonal  structure  with  isotropic  and  birefringent  bands  ;  the 
fused  glass  is  practically  all  decomposed  by  hydrochloric  acid. 
Grossular  from  Xalostoc,  Mexico  (XVII  and  XVIII) ;  completely 
decomposed. 


I. 
II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 


SiO,. 

34-47 
3498 
34-21 
35-29 
35-44 
35-30 
42-94 
43-02 
4329 
13-45 
37  -34 
3716 
38-11 
38-03 
36-74 
36  84 
4075 
40-82 


TiO„ 
2  63 

1-47 
2-04 


Al.,0.,. 

556 

5-29 

574 

5-17 

1-63 

1-45 

21-43 

21-24 

20-87 

21-12 

19-39 

19-47 

19-56 

1970 

1-51 

1-27 

21-62 

21-78 


21-31 
22-36 
21-90 
22-22 
28-80 
28-98 
1-00 
0-90 


3-37 
3-21 
2-13 
2-19 
29-19 
2941 
0-21 
0-15 
014. 


1-36 
1-29 
1-97 
2-15 


FeO. 
1-99 
1-99 
1-99 
1-99 
0-52 
0  52 
7-80 
7-80 


2-50  10-21 
2-21  10-21 

—  3545 

—  35-45 

—  31-58 

—  31-58 

—  0  69 

—  0-69 

—  0-43 

—  0-43 


MnO 
0-56 
0-56 
0-60 
078 
0-29 
0  38 
0-47 
053 
0-58 
0-46 
1-29 
1-18 
1-10 
1-31 
0-29 
0-23 
118 
0-95 


CaO.  Ms-O.  Total.  Sp.  gr. 
32  01   1-66  100  29 
32-83  1-49  100-97 
32-93  0-98  10039    | 
32-59  0-14     99'91*J 


i  -  -  * 


after 
fusion. 


74  3  263 


32-18  0-16  100-38 

32-34  0-25  100-51 

4-42  20-52  100-55 

4-52  20-S2  100-98 

4-62  1826  100-33 

4-45  18-58  100-48 

2  42  1-20  100-46+ 

2-59  1-06  100-12 

2 -SO  100-69 

73  10019 

0-69  100-52 


1 3 -801  3 
679  3 


}, 


3-715  3 
■4040  3 
1 4 -025  3 


}' 


3-600  3 


Including  K20. 

Loss  on  ignition,  0'41. 


511 

4-95 
31-41 

31-38  0-85  100-67 
35-52  0-30  100-42+  »,.„, 
35-73  0-48  1007411  .T  0W  * 
t  Na.,0,  trace. 
||   Loss  on  ignition,  0'40. 


335 
251 


190 


09 


240 


171 


866 


The  fusing  of  garnets  is  thus  accompanied  by  a  decreaso  in  sp.  gr. 
of  12  5 — 20%,  and  the  refactive  indices  are  also  lowered  by  4'2 — 6-6%. 

L.  J.  S. 

Basalts  from  the  Plateau  Round  Tiesi,  Northern  Sardinia. 
Aukklio  Skura  (Alii  R.  Accad.  Linen,  1909,  [v],  18,  i.  399—405).— 
The  author  describes  various  samples  of  basilt  from  different  points 
of  the  plateau  surrounding  Tiesi. 

(1)  From  Monte  Santo. — The  fundamental  mas.-;  consists  of  slender, 
felspatliic    strips,    embedded    in    which    are    crystals    of     labradorite, 
olivine,  delessite,  augite,  apatite,  ilmenite,  and  magnetite. 
composition  is  : 

A  !..<>.       I'../).,.      FeO.      MnO.  TiO,. 

24-47  T-10         3-60         O-.iJ         

ll.ii  H,0 

B  ".          Ua-O.      (.it  mi  V  (at  red  heat). 

i".>7  0   ft 

correspond    with     l-8RO,E  l  >  3  BOSiO, 


Sill.,. 

.'•::  16 

MgO. 

1  -22 


I '..... 
0-68 


Ks  ohemic  >l 

CaO. 

6-88 


Total 
100-48 


R.O:  RO 


These    results 
1  :  1  -99. 

I   I'miu    Monte  Pelao.—  -The  stripy  felspar  exhibits  inclusions  of 
labradorite,    olivine,    augite,    bypersthene,    magnetite!    apatite,   and 


if   il 


granules  of  oxidised  iron   formed  by  alteratioi 
magnef  ite.     The  composil  ion 

i . . « »  .      i',i  i.      MnO.      TiO, 
•  ,  i,         l*M         i  U        0-48 

II. <>  II    M 

Ml    HI  .    In    ,11 

i 


I'M. 


is  ouvine 

C':iO. 

7:ll 


and 


Total. 
L00-7S 
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These  numbers  lead  to  the  formula  :  l-6RO,R,03,3'94Si02  ;  R20:RO  = 
1  :  2-3. 

(3)  From  Monte  Giave. — The  matrix  consists  of  small  microliths  of 
felspar  containing  crystals  of  plagioclase,  augite,  and  olivine,  and 
small  granules  of  magnetite.     Analysis  gives  the  following  results  : 

SiO,.        A1203.      Fe203.      FeO.       MnO.       Ti02.       P.,06.       CaO. 
52-14        21-89        1-74        3'50        0"40        0'51        077        916 


H„0 

H20 

MgO. 

K20. 

Na.20. 

(at  110°). 

(at  red  heat). 

Total. 

2-81 

2-34 

4-15 

0-32 

0-93 

100-66 

the  formula  being  l-8RO,R2O3,4-08SiO2. 

These  rocks  are  more  acid,  and  contain  more  alkali,  than  the 
mean  of  19  basalts  examined  by  Loewinson-Lessing  (Studien  iiber 
Eruptivgesteine,  Internat.  Geol.  Cong.,  St.  Petersburg,  1899, 
193—461),  the  mean  formula  being  2-64RO,R203,4-63Si02 ;  R,t)  :RO  = 
1  :  7'85.  The  rocks  examined  by  the  author  are  evidently  intermediate 
to  the  andesites  and  basalts,  and  approximate  the  more  nearly  to  the 
former  class.  They  differ  considerably  from  the  more  recent  eruptive 
rocks  of  Northern  Sardinia  (compare  this  vol.,  ii,  156),  the  mean 
formula  for  which  is  :  l-9RO,R2O3,4-09SiO2.  T.  H.  P. 

Chemical  Composition  of  the  Deposits  from  the  Thermal 
Waters  of  Uriage  (Isere).  Gustave  Massol  (Bull.  Soc.  chim,,  1909, 
[iv],  5,  404—405.  Compare  Abstr.,  1908,  ii,  1004).— The  waters  of 
the  thermal  spring  of  Uriage  deposit  on  cooling  a  pale  yellowish-grey 
solid,  soft  and  oily  to  the  touch,  and  consisting  of  sulphur,  56-4%; 
mineral  matter,  35-94%  ;  organic  matter,  6"44%,  and  moisture,  1"22%. 
The  sulphur  is  almost  entirely  soluble  in  carbon  disulphide  ;  the  organic 
matter  contains  nitrogen  ;  the  mineral  matter  is  composed  chiefly  of 
silicic  acid,  and,  in  addition  to  the  elements  calcium,  magnesium,  and 
arsenic  found  by  Lefort,  contains  also  zinc,  manganese,  lead,  and  copper. 

M.  A.  W. 
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Biological  Oxidation.     Carl  Engler  and  Reginald  O.  Herzog 
(Zeilsch.  physiol.   Cheni.,   1909,  59,  327 — 375). — A  discussion   mainly 
historical  and  theoretical  of  the  knowledge  of  oxidation  in  the  body. 
The  organism  takes  in  gaseous  oxygen,  and  the  first  phase  of  its  action 
is  an  auto-oxidation  with  the  formation  of  additive  compounds  of  tht= 
autoxidisable   substances   with  a  molecule  of  oxygen,   for   which^the.'  jj 
name  moloxides  is  suggested  ;  the  action  of  peroxides  on  "  accepboiix, 
and  the  part  played  by  oxydases  are  also  considered.     The  oxydases  are 
regarded  as  enzymes  in  the  sense  of  catalytic  agents.  W.  D.  H. 
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The  Partition  of  the  Sugar  in  Blood.  Adolf  Hollinger 
(Biochem.  Zeitsch.,  1909,  17,  1 — 12). — In  normal  circumstances  the 
fluid  and  corpuscular  portions  of  the  blood  contain  about  the  same 
amount  of  sugar.  In  the  majority  of  cases  of  hyperglycemia,  the 
amount  in  the  corpuscles  increases  more  than  that  in  the  plasma.  It  is 
therefore  necessary  in  every  case  to  make  an  estimation  in  the  whole 
blood.  W.  D.  H. 

Enzyme  Concentration  in  Saliva.  J.  G.  Byan  (Amer.  J.  Physiol., 
1909,  24,  234 — 243). — The  rabbit's  submaxillary  saliva  contains  no 
diastase ;  the  parotid  saliva  contains  about  the  same  concentration  of 
ptyalin  as  human  parotid  saliva,  but  cases  are  found  where  the  enzyme 
is  absent  both  in  the  parotid  saliva  and  serum  of  rabbits.  Most  ptyalin 
is  obtained  in  saliva  obtained  by  stimulating  the  cervical  sympathetic 
nerve,  or  by  lessening  the  blood  supply  of  the  gland.  During  prolonged 
secretion,  the  ptyalin  concentration  falls  off  and  may  reach  zero.  The 
same  is  probably  true  for  enzyme  concentration  in  other  secretions. 

W.  D.  H. 

Enterokinase  in  Infancy.  Arthur  E.  Austin  (Proc.  Amer.  Soc. 
Biol.  C/iem.,  1908,  viii— ix  ;  J.  Biol.  C/iem.,  6).— Extracts  of  the 
pancreas  of  infants,  from  twenty-four  days  of  age  onwards,  contained 
trypsin  at  least  partly  activated.  The  intestinal  mucous  membrane 
of  the  same  children,  irrespective  of  age  or  cause  of  death,  contained 
enterokinase.     No  antikinase  was  discovered.  W.  D.  H. 

Human  Pancreatic  Juice.  Harold  C.  Bradlky  (./.  Biol.  Cham., 
1909,  6,  133 — 172). — Owing  to  an  accident  followed  by  an  operation, 
the  opportunity  occurred  of  obtaining  for  some  time  a  supply  of  human 
pancreatic  juice.  Its  specific  gravity  was  about  l'OlO  ;  its  alkalinity 
varied  from  a  Nj\Q  to  a  iV/20  sodium  hydrogen  carbonate  solution.  No 
definite  relation  occurred  between  diet  and  enzyme  content.  The 
amount  of  enzymes  varies  a  good  deal,  except  amylopsin,  which  was 
fairly  constant  from  day  to  day.  When  excreted  slowly,  the  juice  is 
more  concentrated  in  total  solids,  carbonates,  and  lipase.  ltennin, 
invertase,  and  lactase  were  not  found.  Neither  manganous  sulphate 
nor  bile  accelerated  its  power  to  digest  starch.  Trypsin  was  found  in 
about  half  the  samples  ;  tho  inactive  samples  became  gradually  active 
after  a  time,  even  in  the  presence  of  toluene  or  chloroform.  Activation 
was  rapidly  brought  aboul  by  enterokinase,  Saponification,  both  of 
olive  oil  and  of  ethyl  butyrate,  varied  in  a  parallel  way  in  the  diflViont 
samples;  probably  a  single  enzyme  is  concerned  in  both  cases.  Bile 
exercises  a  two-fold  influence  on  tho  digestion  of  olive  oil:  it 
ification,  and  protects  tho  enzyme  from  the  inhibitory 
action  of  tho  acid  liberated.  The  effect  on  tho  digestion  of  ethyl 
butyrate  is  more  complex ;  it  inhibits  or  accelerates  according  to  its 

ron.  rot  lat  loll. 

Tho  hydrolysis  of   olive  oil  proceeds  at  first  as  an   autooatalytio 

reaction.     Thu    may   ho    duo    to    soap    formation    and    consequent 

ification.     At  certain  stage    there  is  a  constant  relation  between 

""  .out  ..i   k-kI  liberated  an. I  the  bin l  the  reaction.   Continuous 

.':iv'";'     inhibits   the   reaction.      This    maj    i»-   duo   to   an-   bubbles 
'"""     .in;/  the  surface  contaot  between  symolite  and  enzyme.     Op  to 
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30°  rise  of  temperature  increases  the  reaction,  and  above  that  inhibition 
occurs  by  an  increase  in  the  inhibitory  effect  of  the  oleic  acid  ;  at 
50°,  the  enzyme  is  weakened,  and  about  60°,  it  is  destroyed. 

W.  D.  H. 

Activation  of  Pancreatic  Juice.  Barbara  Ayrton  {Quart.  J. 
Exp.  Physiol.,  1909,  2,  201 — 217). — Pancreatic  trypsinogen  may  be 
activated  by  enterokinase,  and  also  by  calcium  salts,  probably  by 
chemical  action.  The  spontaneous  activation  which  occurs  when  the 
juice  is  kept  free  from  the  enterokinase  is  mainly  due  to  the  presence 
of  calcium  salts  in  the  juice.  But  some  other  factor  is  present,  for, 
after  decalcification,  addition  of  calcium  salts  does  not  produce 
activation.  Excess  of  calcium  Baits  inhibits  activation.  Spontaneous 
activation  is  accelerated  by  heat ;  the  calcium  reaction  of  the  juice  is 
not  affected  by  changes  of  temperature  under  40° ;  activation  by 
enterokinase  is  retarded  at  35°,  as  the  enzyme  is  destroyed  by  that 
temperature  in  an  alkaline  medium  ;  in  a  neutral  medium,  elevation  of 
temperatures  quickens  activation.  W.  D.  H. 

Action  of  Electrolytes  on  the  Hydrolysis  of  Fats  by  the 
Pancreatic  Secretion.  Emile  F.  Terroine  (Compt.  rend.,  1909, 
148,  1215 — 1218). — Experiments  are  described  bearing  on  the 
influence  exerted  by  the  sodium  halides,  and  by  the  chlorides  of 
calcium,  barium,  and  magnesium,  on  the  pancreatic  hydrolysis  of  fats. 
The  experiments  do  not  support  the  view  that  these  salts  accelerate 
digestion  by  facilitating  the  formation  of  fatty  emulsions. 

w.  o.  w. 

Metabolism  of  a  Breast-fed  Infant.  Samuel  Amberg  and 
W.  P.  Morrill  (Proc.  Amer.  Soc.  Biol.  Ghem.,  1908,  xxxv — xxxvi ;  J. 
Biol.  Cliem.,  6). — Details  are  given  of  the  nitrogenous  metabolism  in 
an  infant  a  month  old,  for  two  periods  in  which  it  received  different 
amounts  of  milk.  The  retention  of  nitrogen  decreased  with  advance 
in  age.  The  ammonia  coefficient  is  not  so  much  dependent  on  the 
amounts  of  protein  and  fat  in  the  food  as  on  the  ratio  between  them. 
In  the  first  period  the  fat :  protein  ratio  was  3'2  :  1,  and  the  ammonia 
coefficient,  8'1%;  in  the  second  period,  on  a  scantier  diet,  the  F:P  ratio 
was  5-1  :  1,  and  the  ammonia  coefficient,  18-3%.  W.  D.  H. 

Influence  of  Salicylic  Acid  and  its  Isomeric!  es  on  Meta- 
bolism. Elbert  W.  Rockwood  (Proc.  Amer.  Soc.  Biol.  Chem.,  1908, 
xxxv;  J.  Biol.  Cliem.,  6). — -In  a  purine-free  diet  in  man,  the  ortho- 
compound  increases  the  output  of  uric  acid,  possibly  because  it  inhibits 
the  mucolytic  enzyme,  m-  and  ^-Hydroxy benzoic  acids  have  no  such 
effect.  W.  D.  H. 

The  Transfer  of  Protein  in  Inanition.  Albert  Woelfel  (J. 
Biol.  Ghem.,  1909,  6,  189—201). — It  is  well  known  that  in  inanition 
certain  organs,  such  as  the  brain  and  heart,  are  nourished  at  the 
exponse  of  less  important  organs.  This  suggests  that  the  same  may 
occur  even  when  food  is  taken,  and  the  suggestion  occurred  that  a 
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difference  in  the  autolysis  of  some  tissues  might  account  for  their 
lability  and  the  transfer  of  protein  to  other  tissues.  A  large  number 
of  autolysis  experiments  are  recorded  in  detail  which,  although  of 
interest  in  themselves,  did  not  solve  the  problem,  nor  do  they  entirely 
exclude  the  suggestion  mentioned.  Among  the  points  made  is  this  : 
the  blood-free  tissues  from  fasting  animals  show  no  marked  difference 
in  autolytic  properties  from  normal  tissues,  hence  there  is  no  evidence 
of  increased  autolysis,  or  diminution  of  anti-enzymes  in  starvation. 

W.  D.  H. 

The  Physiological  Protein  Minimum.  Louis  Miohaud 
(Zeitsch  physiol.  C/tem.,  1909,  59,  405 — 491). — A  point  hitherto 
neglected  in  considering  the  effect  of  giving  to  a  starving  animal  the 
same  amount  of  protein  as  it  loses  during  inanition,  is  the  kind  of 
protein  used.  A  mere  nitrogen  estimation  in  the  food-protein  is 
insufficient ;  the  proportion  between  the  cleavage  products  is  important. 
It  is  shown  by  experiments  on  dogs  that  a  protein  foreign  to  the  body, 
such  as  edestin,  will  not  produce  equilibrium  if  given  in  quantity 
equal  to  the  protein  lost  during  inanition,  but  this  can  be  accomplished 
if  protein  obtained  from  dog's  muscle,  blood,  and  other  organs  is 
administered  ;  horse  flesh  or  casein  are  not  so  readily  built  into  the 
dog's  organism.  By  alternate  periods  of  feeding  and  inanition,  the 
protein  minimum  is  reached  in  a  staircase-like  manner  until  it  reaches 
O'l  gram  nitrogen  per  kilo,  of  body-weight.  W.  D.  H. 

Fat  Absorption.  11.  II.  Whitehead  (Amer.  J.  Physiol.,  1909, 
24,  294 — 296).  -  If  cats  are  fed  on  fat  coloured  with  Sudan-red  III, 
the  globules  found  after  absorption  in  the  villi  are  uncoloured.  This 
is  additional  evidence  in  favour  of  the  view  now  generally  held  that 
fat^splitting  occurs  before  fat  products  are  absorbed  by  the  intestine. 

W.  D.  H. 

Absorption  of  Phenol  from  the  Alimentary  Canal.  Paul 
Hanzlik  and  Tokald  Sollmann  (I'roc.  Amer.  Soe.  Biol.  C/tem.,  1908, 
xxx vii  ;  J.  Biol.  C/tem.,  6). —  If  concentrated  phenol  is  introduced  into 
the  stomach  or  intestine  of  cats  and  dogs  in  the  dose  of  1  gram  per 
kilo,  of  body-weight,  about  38%  is  absorbed  within  five  minutes,  ami 
then  absorption  completely  ceases  ;  the  cause  of  the  arrest  is  not  clear, 
for  it  is  stated  not  to  bo.due  to  corrosion,  or  local  injury,  or  low  blood- 
pressure,  or  re-excretion,  or  to  agreater  solubility  in  the  gastric  Oont< 

\Y.  D.  II. 

The  Fats  of  Hens'  Eggs.  Raffakle  Paladino  (li'wchem.  Zeitsch., 
1909,  17,  356— 360).— The  yolk  of  hens'  egga  oontains  both  liquid  and 
solid  fats,  amongst  the  products  of  hydrolysis  of  which  were  oleic, 
palmitic,  and  stoaric  acids.  Phosphoric  acid,  iron,  ami  sulphur  were 
also  found.      Formic  acid  was  probably  also  present.  S.   I'..  S. 

Origin    and     Destiny    of    Cholesterol     in     Animals.      III. 
Absorption     of    Cholesterol.      Charles    Donis    and    .Ions     \ 
Qaudhu.     IV.     Cholesterol  of  Eggs  and  Chicks.     <•'.  W.  KuJS 
and   Jobi   A.   QABiurm  {Proa.   Roy.  Soo.,   1909,   8,  81,   109-  138, 
129 — 182.     0 pare    Abstr.,    1908,    514). — Consideration    of    the 


PHYSIOLOGICAL   CHEMISTRY.  499 

previous  work  of  the  authors  and  of  others  appears  to  show  that  some 
of  the  cholesterol  of  the  bile  is  the  debris  of  blood-corpuscles  and 
other  cells  ;  this  cholesterol  is,  however,  re-absorbed  and  used  in  the 
making  of  new  cells ;  the  freces  of  herbivora  is  free  from  cholesterol, 
and  in  carnivora,  the  fajcal  cholesterol  is  accounted  for  by  that  in  the 
food,  which  may  on  certain  diets  be  partly  converted  into  coprosterol. 
There  is,  however,  wastage  of  cholesterol  through  the  skin,  and  the 
question  arises  how  this  is  made  good.  Feeding  experiments  were 
therefore  undertaken,  and  in  rabbits  considerable  absorption  of 
cholesterol  added  to  the  food  occurs,  and  the  percentage  in  the  blood 
rises.  In  cats  a  difficulty  arose  in  not  at  first  being  able  to  devise  a 
diet  free  from  cholesterol,  and  so  the  results  are  not  so  clear.  This 
difficulty  has  now  been  overcome  and  further  work  promised.  In 
the  experiments  on  eggs  and  chicks,  no  synthesis  of  cholesterol  was 
found  to  occur  during  embryonic  development.  W.  D.  H. 

A  Mono-aminodiphosphatide  in  Egg- Yolk.  Hugh  MacLean 
(Bio-Chem.  J.,  1909,  4,  168— 174).— The  ethereal  extract  of  egg-yolk 
contains  ordinary  lecithin,  and  also  a  mono-aminodiphosphatide  which 
is  somewhat  different  from  the  cuorin  of  heart-muscle.  The  difference 
probably  depends  on  the  presence  of  different  fatty-acid  radicles.  The 
ethereal  extract  also  contains  pure  tripalmitin.  W.  D.  H. 

Globulins  of  Egg-Yolk  of  Selachians.  Carl  L.  Alsberg  (Proc. 
Amer.  Soc.  Biol.  C/tem.,  1908,  xiii  ;  J.  Biol.  Chem.,  6). — The  ovarian 
eggs  of  the  skate  contain  a  characteristic  vitellin,  but  in  the  eggs  of 
the  spiny  dogfish  none  could  be  found.  As  the  skate  is  oviparous  and 
the  dogfish  viviparous,  this  may  have  a  biological  significance. 

W.  D.  H. 

Chemical  Analysis  of  Brain.  Waldemar  Koch  and  Sydney  A. 
Mann  (Arch.  Neurol,  and  Psychiat.  London  County  Council,  1909,  4, 
174 — 219). — The  methods  employed  for  the  separation  and  estimation 
of  the  numerous  constituents  of  nervous  material  are  described  with 
some  fulness.  As  the  brain  grows,  there  is  a  decrease  in  the  proportion 
of  moisture,  proteins,  extractives,  and  ash,  and  an  increase  in  the 
galactosides,  lipoids,  and  cholesterol.  There  is  an  increase  in  lipoid  sul- 
phur and  phosphorus,  but  a  decrease  in  neutral  and  inorganic  sulphur 
and  extractive  phosphorus.  A  comparison  of  the  human  brain  with 
that  of  other  animals  is  deferred.  In  non-nervous  disease  the  varia- 
tions from  the  normal  are  unimportant.  Examination  of  the  brain  in 
cases  of  dementia  prsecox  confirm  those  previously  published  (Abstr., 
1908,  ii,  52).  In  general  paralysis,  the  destructive  disease  attacks  the 
brain  tissue  as  a  whole,  but  the  phosphatides  appear  to  be  the  most 
readily  destroyed  constituents.  The  change  in  the  neutral  sulphur 
content  which  occurs  in  dementia  prrecox  is  not  seen  in  general 
paralysis.  W.  D.  H. 

Influence  of  Age  on  the  Quantity  and  Chemical  Distribution 
of  Phosphorus  in  Nerves.  Charles  Dhere  and  H.  Maurice 
(Compt.  rend.,  1909,  148,  1124 — 1125). — Determinations  have  been 
made  of  the  amount  of  phosphorus  in  the  dried  peripheral  nerves  of  dogs 
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varying  in  age  from  four  weeks  to  eight  years.  It  is  found  that  the 
total  phosphorus  diminishes  as  the  age  increases  ;  the  same  is  true  of 
the  lipoid,  nucleic,  and  inorganic  phosphorus,  although  to  a  different 
extent  in  each  ca>e.  When  the  amount  of  phosphorus  in  these  states 
of  combination  is  expressed  as  a  fraction  of  the  total  phosphorus,  it  is 
found  that  whilst  the  proportion  of  inorganic  phosphorus  diminishes, 
the  proportion  of  lipoid  and  nucleic  phosphorus  increases  with  age. 

w.  o.  w. 

The  Potassium  in  Cerebrospinal  Fluid.  Victor  C.  Myers  {J. 
Biol.  Chem.,  1909,  6,  115 — 131). — The  cerebro-spinal  fluid  alters 
rapidly  after  death,  probably  owing  to  changes  in  the  permeability  of 
the  cell  wall  in  nervous  structures;  this  especially  leads  to  a  rise  in 
potassium,  and  occurs  in  health  and  disease.  In  degenerative  nervous 
diseases,  the  amount  of  potassium  in  the  fluid  is  not  increased  during 
life.  There  is  a  similar  increase  in  the  phosphates  after  death. 
Sulphates  are  present  in  the  merest  traces  both  during  life  and  after 
death.  The  sugar  in  the  fluid  usually  disappears  after  death.  The 
proteins  are  increased  in  dementia  paralytica  during  life.  The 
occurrence  of  choline  was  not  investigated.  W.  D.  H. 

Effect  of  Salts  on  the  Frog's  Heart.  F.  C.  Cook  {Amer.  J. 
Physiol.,  1909,  24,  263 — 268). — From  a  small  number  of  experiments, 
the  conclusions  are  drawn  that  nitrites  in  small  doses  slightly  stimulate 
the  heart,  and  that  certain  nitrates  have  a  similar  effect.  The 
sulphates  (except  those  of  iron  and  hydrogen)  increase  the  heart's  rate, 
and  chlorides  produce  the  same  result,  except  those  of  strontium  and 
potassium.  W.  I).  H. 

Retention  of  Alkali  by  the  Kidney.  Lawrence  J.  Henderson 
and  11.  .M.  Ai'i.Ki;  {Proe.  Amer.  Soc.  Biol.  Cham.,  1908,  xxxviii — xxxix  ; 
J.  Biol.  Chem.yG). — Urine  is  treated  with  potassium  oxalate,  filtered, 
diluted,  and  titrated  with  decinorma]  sodium  hydroxide)  using  neutral- 
red  as  indicator.  The  end  point  is  found  by  matching  the  colour  with 
that  given  by  a  standard  phosphate  solution  possessing  the  same 
reaction  as  blood.  The  result  of  the  titration  plus  the  urinary 
ammonia  measures  the  alkali  retention.  W.  D,  II. 

The  Action  of  Gases  on  Autolysis,  with  Special  Reference 
to  their  Action  on  Metabolism.  Erhst  Laqukvk  (Sr/trift.  l'/n/niknl. 
tifomom.  Qaa.  KUnigsbarg,  1909,  1  ;  Reprint). — Under  certain  conditions 

in  life,  when  an  oxygen  detieioi  e\  and  eXOOBS  of  carbon  dioxide  OOOUT 
in  the  Organism,  BO  im  rea  ed  nitrogen  excretion  as  compared  with  the 
normal  takes  place.      The  aul  lior  shows  I  h  n  inhibits  auto] 

whereas    earhoji    dioxide    increase^    it.       Carl ic    acid,    like    all    oilier 

a.  1. 1  .  inoreaie  autoly  is,  but  i(  appears,  to  h  iw  a  pacifically  powerful 
effect  as  compared  with  others.  B.  B,  B. 

Tho  Action  of  Areenic  on  Autolysis.  Ernst  Laq.1  II  B  {Schrift. 
Phytikal.  Okonom.  Obi.  KOnigibtrg,  1907,  48j  Reprint).  Koaeel  has 
shown  thai  sdministration  of  u  snic  and   sodium  arsenits  to  dogs 
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increases  nitrogen  excretion.      Nevertheless,  these  substances   inhibit 
autolysis  of  the  liver.  S.  B.  S. 

The  Influence  of  Inorganic  Colloids  on  Autolysis.  VI.  The 
Differences  of  Action  of  Various  Hydrosols.  M.  Ascoli  and 
G.  Izar  (Biochem.  Zeilsch.,  1909,  17,  361 — 394.  Compare  Abstr., 
1908,  ii,  121,  713). — The  rate  of  autolysis  of  ox-liver  in  presence  of 
varying  quantities  of  different  colloids  was  investigated,  and  in  each 
case  the  following  determinations  were  made  :  total  nitrogen,  nitrogen 
of  monoamino-acids,  of  purine  bases,  and  of  albumose.  It  was  found 
that  the  formation  of  monoamino-acids  in  autolysis  was  influenced  in 
the  same  way  as  the  total  autolysis.  Scission  of  nucleins,  however, 
was  promoted  by  smaller  quantities  of  a  colloid  than  were  necessary 
to  markedly  influence  the  total  autolysis.  The  favouring  action  of  the 
colloids  on  autolysis  reaches  an  optimum  with  certain  concentrations  of 
the  colloid,  but  above  this  concentration  the  colloid  exerts  an  inhibitory 
influence.  There  are  quantitative  differences  in  the  action  of  the 
various  colloids,  and  in  a  few  instances  also  qualitative  differences, 
certain  of  the  colloids  having  actions  somewhat  divergent  from  those 
above  mentioned.  S.  B.  S. 

Adsorption  and  Partial  Purification  of  Catalase  from  the 
Liver.  Amos  W.  Peters  and  H.  W.  Stewart  (Proc.  Anier.  Soc.  Biol. 
Chem.,  1908,  xxx — xxxi  ;  J.  Biol.  Chem.,  6) — The  aqueous  extract  of 
liver  is  treated  with  sodium  phosphate  and  zinc  sulphate.  The  pre- 
cipitated zinc  phosphate  is  heavily  charged  with  catalase,  which  is 
removed  with  sodium  phosphate  and  further  purified  by  the  same 
process  of  adsorption.  The  catalase  so  prepared  gives  a  strong  xantho- 
proteic reaction,  but  practically  negative  Millon's  and  biuret  reactions. 
It  is  inactivated  by  boiling.  W.  D.  H. 

Post-Mortem  Glycogenolysis.  John  J.  R.  MacLeod  (Proc.  Amer. 
Soe.  Biol.  C/iem.,  1908,  xl — xli ;  J.  Biol.  Chem.,  6). — Glycogen  in  the 
dog's  liver  is  unevenly  distributed  in  the  various  lobes.  If  the  liver 
is  removed  before  death,  the  amount  of  glycogen  is  less  than  imme- 
diately after  death,  probably  because  in  the  former  case  the  liver 
contains  more  blood.  Glycogenolysis  is  quite  slow  immediately  after 
death,  and  later  is  rapid.  If  the  great  splanchnic  nerve  is  stimulated 
in  the  bloodless  liver,  the  rate  of  glycogenolysis  is  more  than  doubled. 
The  glycogenolytic  fibres  in  this  nerve  are  therefore  independent  of 
the  vaso-motor  fibres.  W.  D.  H. 

Action  of  Phloridzin  on  the  Liver.  Karl  Grube  (Pfliiger's 
Archiv,  1909,  128,  118—124). — By  the  simultaneous  perfusion  of 
dextrose  and  phloridzin  through  the  liver,  no  increase  of  glycogen 
occui's  in  that  organ  such  as  takes  place  when  dextrose  alone  is  perfused. 
It  may  be  that  glycogen  is  formed,  but  this  is  masked  by  the  energetic 
hydrolysis  which  follows  its  formation.  Uuder  the  influence  of 
phloridzin  the  glycogen  already  present  in  the  liver  decreases  ;  this 
is  not  due  to  a  simple  washing  out,  for  the  lobe  of  the  liver  simul- 
taneously perfused   with   Ringer's   solution    shows    no   such    marked 

vol.  xcvi.  ii.  33 
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decrease.  The  glycogen  in  the  phloridzin  lobe  is  from  21  to  54%  less 
than  in  the  other.  That  the  glycogen  is  changed  into  sugar  is  regarded 
as  probable,  but  the  point  was  not  specially  investigated.  Phloridzin 
acts  directly  on  the  liver  cells.  W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
VI.  Imbibition  of  the  Lens  in  Sodium  Chloride  Solutions  of 
Various  Concentrations.  Filippo  Bottazzi  and  NoeScalinci  (Alii 
E.  Accad.  Lined,  1909,  [v],  18,  i,  326—338,  379—384.  Compare 
this  vol.,  ii,  417). — Even  in  very  dilute  sodium  chloride  solutions 
(O'OOOSiV)  the  imbibition  of  the  crystalline  lens  is  much  less  than  in 
distilled  water.  This  is  the  reverse  of  what  occurs  with  gelatin  or 
agar-agar,  probably  owing  to  the  facts  that  the  lens  is  impregnated  to 
some  extent  with  sodium  chloride  solution,  and  that  the  imbibition  is 
accompanied  by  osmotic  processes.  The  solution  in  equilibrium  with 
the  lens  contains  about  1*3%  of  sodium  chloride. 

In  the  more  concentrated  solutions  (0'341 — 2-393iV)  of  sodium 
chloride,  the  lens  loses  in  the  first  hour  l-35 — 4"93%  of  its  weight. 
With  such  solutions,  there  are  three  distinct  periods,  in  which  (1)  the 
lens  diminishes  in  weight  continuously,  reaching  more  or  less  rapidly 
a  minimum  ;  (2)  the  diminution  in  weight  gradually  disappears,  the 
initial  weight  being  attained,  and  (3)  continuous  increase  in  weight 
takes  place.  The  more  concentrated  the  solution  the  more  rapidly  do 
these  periods  succeed  one  another,  the  rapidity  increasing  more  rapidly 
than  the  concentration. 

The  diminutions  in  weight  which  the  lens  undergoes  in  the  con- 
centrated solutions  are  small  compared  with  the  increases  in  weight  ill 
the  dilute  solutions  in  the  same  time,  so  that  the  lens  is  more  inclined 
to  take  up  water,  increase  in  weight,  and  swell  than  it  is  to  lose  water, 
diminish  in  weight,  and  contract. 

Prolonged  immersion  of  two  lenses  in  0834  and  l-7093r-sodium 
chloride  solutions  shows  that  in  tho  third  period,  after  the  lenses  have 
lii  t  lost  weight  and  then  recovered  it,  increase  in  weight  takes  place 
only  until  a  maximum  is  reached,  the  weight  then  oscillating  about 
this  maximum  for  some  hours.  There  is  thus  an  apparent  tendency 
to  arrive  at  an  equilibrium  between  the  force  of  imbibition  of  the  body 
of  the  lens  which  tends  to  attract  solution  and  tho  elastic  tension  of 
the  capsule,  the  opposition  of  which  to  the  entry  of  liquid  increases 
witli  tho  volume  of    liquid  penetrating  it. 

Immersion  of  lenses  in  water  vapour  of  varyiug  pressures  at  38° 
how*  that,  no  matter  what  tho  vapour  pressure,  disimbibitiOD  of  tho 
lens  always  takes  place  to  about  the  same  oxtent.  When  the  capsule 
of  i  he  lens  i,  removed,  similar  behaviour  is  observed,  and,  il  the 
immersion  is  prolonged,  the  distillation  of  water  from  the  lens  to  the 
Liquid  is  oontinuons,  T.  II.  I'. 

Autolytio  Formation  of  Lactic  Acid  in  Muscles.     R.  S.  I(in» 
./,.  phptiol,  Chun.,    L909,  60,  16     19).     Freeh  rabbit's   muscle 

lime      contains     lactic   'acid    (I    cases),    sometimes    nol      (.'i    cases). 

i-  i. ..it,  digestion  in  ohlorofonn  water,  do  formation  ol  lactic  acid 
occurred  in  -;  ohm:  in  one  case  there  was  ■   positive  result.     By 
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prolonged  digestion  there  is  a  decrease  in  the  lactic  acid,  so  there 
seems  to  be  present  an  agent  which  destroys  the  acid,  probably  of  the 
nature  of  an  enzyme.  The  amount  of  water  of  crystallisation  in  the 
zinc  salt  shows  that  the  acid  is  of  the  dextrorotatory  variety,  but  on 
putrefaction  there  is  generally  a  mixture.  W.  D.  H. 

Influence  of  Cold  Storage  on  Flesh.  A.  D.  Emmett  and 
Harry  S.  Grindley  (Proc.  Amer.  Soc.  Biol.  Chein.,  1908,  ix — x;  J.  Biol. 
Chem.  6) — Three  weeks  cold  storage  causes  no  loss  of  water  or  protein 
in  beef  and  chicken,  an  increase  in  soluble  inorganic  phosphates,  and 
a  decrease  in  non-protein  nitrogen.  Six  weeks  cold  storage  causes  a 
slight  loss  of  water,  no  further  increase  in  phosphates,  and  an  increase 
in  extractives  and  soluble  nitrogen.  Cold  storage  meat  loses  less  in 
cooking,  and  is  juicier.  "W.  D.H. 

Diastatic  Enzyme  of  Meat.  Amos  W.  Peters  and  H.  A. 
Mattill  (Proc.  Amer.  Soc.  Biol.  Chem.,  1908,  xxix — xxx  ;  J.  Biol. 
Chem.,  6). — During  autolysis  of  muscle,  the  sugar  obtained  increases 
so  long  as  the  muscle  remains  edible ;  later  the  sugar  diminishes,  and 
finally  vanishes.  W.  D.  H. 

Pharmacological  Actions  of  the  Placenta.  S.  Higuchi  (Bio- 
chem.  Zeilsch,  1909,  17,  21 — 67). — The  normal  human  placenta  con- 
tains neither  a  toxin  nor  any  substances  of  the  nature  of  ergot, 
adrenaline,  or  saponin.  It,  however,  contains  enzymes  which  decom- 
pose hydrolytically  many  glucosides  and  esters,  in  some  instances  more 
powerfully  than  extracts  of  other  animal  organs.  Any  similar  action 
on  alkaloids  is  only  exerted  in  small  measure.  W.  D.  H. 

Physiology  of  Glands.  XI.  The  Functions  of  the  Spleen. 
Leon  Asher  and  Hans  Grossenbaciier  (Biochem.  Zeilsch.,  1909,  17, 
78 — 119). — The  amount  of  iron  in  the  faeces  has  no  relation  to  the 
total  amount  of  faeces.  The  daily  excretion  of  iron  in  dogs  from 
which  the  spleen  has  been  removed  is  much  greater  than  in  normal 
dogs  (29-2  to  12'2  mg.  a  day).  This  is  not  due  to  lessened  absorp- 
tion, for  the  same  is  seen  during  inanition  and  in  well-fed  animals. 
The  same  phenomenon  goes  on  five  months  after  the  operation.  The 
spleen,  therefore,  plays  a  part  in  iron  metabolism,  enabling  the  body 
to  retain  and  utilise  it.  W.  D.  H. 

The  Physiology  of  Glands.  XII.  The  Function  of  the  Spleen 
in  Iron  Metabolism.  Leon  Asher  and  Richard  Zimmermann 
(Biochem.  Zeitsch.,  1909,  17,  297—336.  Compare  this  vol.,ii,  163).— 
Logs,  even  ten  to  eleven  months  after  splenectomy,  excrete  more  iron 
than  normal  animals.  This  difference  between  the  excretion  of  iron 
in  normal  dogs  and  dogs  without  spleen  is  not  much  influenced  by 
subcutaneous  injection,  and  the  spleen  has  but  little  significance  on 
the  utilisation  of  iron  artificially  introduced.  After  injection  of 
acetylphenylhydrazine,  which  causes  a  destruction  of  blood-corpuscles, 
there  is  a  slightly  increased  iron  excretion  in  the  splenectomised  as 
compared  with  the  normal  dog.  On  the  other  hand,  in  starving  dogs, 
where  iron  is  derived  from  the  breakdown  of  body  proteins,  the 
increased  excretion   in   dogs    without  spleen  is  marked  as  compared 
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with  that  of  normal  animals.  The  experiments  confirm  Ascher's  theory 
that  the  spleen  is  capable  of  causing  the  utilisation  of  iron  derived 
from  the  breakdown  of  the  tissue  proteins.  S.  B.  S. 

The  Iron  of  the  Spleen.  Cesare  Capezzuoli  (Zeitsch.  physiol. 
Chem.,  1909,  60,  10 — 14). — In  ox  spleen  an  iron-containing  nueleo- 
protein  is  present ;  it  contains  2-32 — 2'6S%of  phosphorus.  It  dissolves 
in  boiling  water  with  some  difficulty  ;  the  percentage  of  iron  in  the 
nucleo-protein  obtained  by  the  first  extraction  with  boiling  water  is 
1-48—2-0,  and  by  the  second,  0-41—0-97.  The  filtrate  still,  however, 
contains  a  variable  amount  of  iron,  about  20 — 25%  of  the  total. 

W.  D.  H. 

Neurine,  a  Constituent  of  the  Suprarenal  Gland.  Alfred 
Lohmann  (Pfliiger's  Archiv,  1909,  128,  142— 144).— In  addition  to 
adrenaline,  choline,  and  other  bases  previously  separated  from  the 
suprarenal  body,  neurine  is  also  present.  It  was  separated  as  the 
aurichloride,  and  gave  the  chemical  characters  and  physiological 
action  of  neurine.  W.  D.  H. 

Determination  of  Iodine  in  Protein  Combinations.  Louis 
W.  Riggs.  Absorption  of  Iodine  by  the  Dog's  Thyroid. 
Eleanor  van  Alstyne  and  S.  P.  Beeise.  Iodine  in  Human 
Thyroids.  Louis  W.  Riggs  and  S.  P.  Beebe  (Proc.  Amer.  Soc. 
Biol.  ('Item.,  1908,  xli,  xli,  xli — xlii ;  J.  Biol.  C'fiem.,  6). — Improve- 
ments in  Baumann's  process  are  suggested.  In  young  dogs  there 
is  a  maximum  capacity  for  iodine  absorption  in  the  thyroid  ;  this 
lessens  with  age,  and  in  old  animals  it  may  reach  zero.  In  the 
human  thyroid  the  average  quantity  of  iodine  is  033  nig.  per  gram 
of  fresh  gland.  Some  cases  gave  higher  numbers,  but  probably  iodine 
had  been  given  to  these  patients  medicinally.  In  exophthalmic  goitre, 
the  average  figure  was  much  less  (0-08).  Other  pathological  thyroids 
gave  very  variable  numbers.  VV.  D.  H. 

Phosphatides  in  Animal  and  Vegetable  Materials.  Hans 
Vaoeleb  (Biochtm.  Zeittoh.,  I '.)()'.),  17,  189  -219). — From  numerous 
analyse-  which    are    given,    tin-   pho  phatides   appear   to   be    bound    up 

with   vital   manifestations   in   plant   life.     The    percentage    present 

increases   with    development,  and    then   decreases  after   maturity    sets 

in.     An   analogous   condition   obtains  in  animal   metabolism.    They 

are    characterised   l>\    theii    colloidal  nature  and    readiness  of  oxidation, 

a   process  intimately  associated  with  life.     Methods   for  their  Bharp 

BO] biOD    from    one    another    are    si  ill    largely    lacking,   and    so   it   is 

impossible    to    state    the    relative    importance  oi    the   different   nieinhers 

of  t  he  group.   B  j  as'  i  et  ults  on  the  pari  lecithin  plays  as  an  amboceptor 
. rdcil  as  doubtful.  \V.  I>.  II. 

Origin  of   Taurocholic  Acid.     RoBHRT  1!.   GlBSOH  {Proc   .inter. 

Soo.    Biol.    Chum.,    1908,  ivij  ./.    Biol.  Chem.,   O).     Experiments  on 

arc    recorded   which  confirm    the   view   of    Bergmans    and   of 

Wohlgemuth    that,    taurine    originates    from    the  cyst  ino  of  protein.       If 
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bromobenzene   is  administered,  artificial  cystinuria   is  produced,  and 
the  consequent  fall  in  the  taurine  of  the  bile  was  observed. 

W.  D.  H. 

Analysis  of  Vernix  caseosa.  I.  Leo  Hitter  von  Zumbusch 
(Zeitsch.  physiol.  Chem.,  1909,  59,  506—519.  Compare  Euppel, 
Abstr.,  1896,  ii,  199). — The  amount  of  water  and  of  substances 
insoluble  in  ether  vary  considerably.  The  insoluble  material  consists 
mainly  of  epidermal  cells.  The  ash  does  not  contain  phosphates. 
The  fat  which  was  extracted  by  ether  gave  the  following  numbers : 
D  0-9003,  m.  p.  34°,  f.  p.  292°,  acid  number  8-11,  hydrolytic  value 
128-9,  Reichert-Meissl  number  0-720,  and  iodine  number  4742. 
Sixty-three  grams  of  the  fat  gave  19  grams  of  fatty  acids  and  38 
grams  of  non-hydrolysable  matter  soluble  in  ether.  Another  portion 
(120  grams)  gave  40  grams  of  non-volatile  fatty  acids,  71  grams  of 
non-hydrolysable  cholesterol  derivatives,  and  small  amount  of 
volatile  acids  (formic).  The  fatty  acids  contained  41-2%  of  oleic 
acid.  The  solid  fatty  acids  are  odourless,  comparatively  hard,  and 
have    m.    p.    56  5°,    f.    p.    48°,    and   iodine   number   25  84. 

J.  J.  S. 

The  Enzymes  of  Milk.  Fred.  Bordas  and  F.  Touplain  (Compt. 
rend.,  1909,  148,  1057— 1059).—  Fresh  milk  is  differentiated  from 
boiled  milk  by  the  coloration  it  gives  with  tincture  of  guaiacol  or 
p-phenylenediamine.  The  action  is  a  catalytic  oxidation  of  the 
indicator,  and  has  been  supposed  to  be  due  to  an  enzyme  of  the  oxydase 
class,  termed  lactanacroxydase  by  Dupuoy.  By  heating  at  80°,  the 
temperature  at  which  enzymes  are  destroyed,  the  oxidising  power  of 
milk  is  lost.  If,  however,  boiled  milk  is  centrifugal ised,  both  the  cream 
and  the  solid  residue  give  the  colour,  whilst  casein  extracted  from 
fresh  or  boiled  milk  is  found  to  give  a  very  intense  coloration.  The 
authors  reject  the  enzyme  theory,  and  prefer  to  suppose  that  the 
reaction  in  question  is  brought  about  by  casein  or  calcium  caseinate. 
In  boiled  milk  the  casein  proper  is  masked  by  a  film  of  soluble  casein 
deposited  on  the  particles.  R.  J.  0. 

The  Ratio  of  Inorganic  Bases  to  Acids  in  Normal  Human 
Urine.  Stanislas  Kozlowski  (Bull.  Acad.  Sci.  Cracow,  1909,  37 — 45). 
— Four  series  of  experiments  were  made,  two  on  a  diet  consisting  chiefly 
of  meat,  one  on  a  mixed  diet,  and  one  on  a  milk  diet.  On  a  meat  diet, 
the  inorganic  bases  considerably  exceed  the  quantity  required  to 
saturate  the  inorganic  acids,  uric  acid,  and  organic  acids  soluble  in 
ether.  The  balance  must  be  considered  as  combined  with  proteic  acids. 
On  a  milk  diet,  on  the  other  hand,  the  inorganic  bases  are  insufficient 
even  to  saturate  the  inorganic  acids,  although  uric,  proteic,  and  ether- 
soluble  organic  acids  are  also  present.  The  balance  must  be  saturated 
by  organic  bases,  of  which  creatinine  can  only  form  a  small  part.  The 
mixed  diet  gives  an  intermediate  result,  the  inorganic  bases  approxi- 
mately saturating  the  inorganic,  uric,  and  ether-soluble  acids,  but  hot 
the  proteic  acids. 

The  acidity  of  urine  is  only  remotely  related  to  the  pr0juction  of 
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acids  in  the  organism.     It  is  not  due  to  an  increased  production  of 
inorganic  or  uric  acids,  and  it  cannot  be  entirely  due  to  acid  phosphates. 

C.  H.  D. 

Composition  of  Dilute  Urine.  Archibald  B.  Macallum  and 
C.  C.  Benson  (J.  Biol.  Chem.,  1909,  6,  87— 104).— In  dilute  urine, 
obtained  after  drinking  large  amounts  of  distilled  water,  A  ranges  from 
-  0-30  to  -  0-075  ;  the  proportion  of  potassium  is  usually  greater 
than  that  in  the  more  concentrated  urine  obtained  before  the  experi- 
ment began,  and  is  never  the  same  as  in  blood-plasma.  This  is  due  to 
a  "  lag  "  in  potassium  secretion  as  compared  with  the  chloride  during 
the  decrease  in  the  concentration ;  the  same  "  lag "  is  seen  usually 
when  the  urine  again  begins  to  become  more  concentrated.  The 
elimination  of  water  and  salts  is  due  to  activity  of  the  renal 
epithelium,  and  is  not  a  mere  filtration.  W.  D.  H. 

The  Influence  of  Adrenaline  on  the  Excretion  of  Carbon 
Dioxide  and  Urine.  St.  Welecki  (Bull.  Acad.  Set.  Cracow,  1909, 
119 — 124). — The  injection  of  minute  quantities  of  adrenaline  into  a 
vein  causes  an  increase  of  blood-pressure  in  the  main  arterial  system, 
but  a  decrease  in  the  pulmonary  arteries.  Intraperitoneal  injection 
causes  an  increase  of  pressure  in  both  systems. 

Experiments  on  dogs  and  rabbits  show  that  intravenous  injection  of 
adrenaline  causes  an  increase,  and  intraperitoneal  injection  a  decrease, 
of  the  carbon  dioxide  excretion.  In  experiments  on  guinea-pigs,  the 
quantity  of  urine  was  more  than  doubled  after  injections  of  adrenaline, 
the  urine  becoming  more  dilute,  but  the  absolute  quantity  of  dry 
substance  and  nitrogen  being  increased.  C.  H.  D. 

Elimination  of  Barium.  Gustavk  JM.  Meyer  (/'roc.  Amur.  Soc. 
Biol.  Chem.,  1908,  xlvii  ;  J.  Biol.  Chem.,  6).-  I!ariuin  bromide  was 
given  to  dogs  by  the  mouth  and  subcutaneously  ;  by  the  former 
method,  only  traces  appear  in  the  urine,  and  by  the  latter,  none  at  all 
was  found  in  that  excretion.  \V.  D.  II. 

Estimation  of  Amino  acids  in  Urine.  Vai.dkmau  Hkniuques 
(Zeitsch.  phi/siol.  Chem.,  1909,  60,  1 — 9). — By  moans  of  Noi  onsen's 
method  of  titration  with  formaldehyde  (Abstr.,  1908,  ii,  234),  the 
amount  of  aminoacid  nitrogen  in  urine  cm  l>o  estimated  with  great 
accuracy,  and  at  the  Fame  time  an  estimation  of  ammonia  nitrogen 
can  be  obtained.  The  amount  of  aminoacid  nitrogen  expressed  in 
percentage  terms  of  total  nitrogen  is  in  man  on  a  mixed  diet  about  2; 
in  the  gnat  fed  <>n  bay  about  0'7,  and  in  the  dog,  numbers  varying 
from  0*78  to  4'6  were  obtained.  W.  D.   II. 

Indole-producing  Compounds  of  the  Urine.  Chaj 
Pouches  (Compt,  rmd.,  1909,  148,  1310— 1212).— A  discussion  of 
the  decomposition  of  tryptophan  in  the  digestive  traot  of  the  higher 
.-.]■-,  and  of  the  appsaranos  of  its  breakdown  products  En  bhe 
hum  iii"  relative  proportion  of  Lndole-prodnoing  oompoonda 
(indolepropionio  acid,   indnloocetic,   indole-)9-oarbozylio  mid,   etc.)  to 
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indoxyl  derivatives  in  the    urine   depends   on  the    extent   to   which 
tryptophan  has  undergone  proteolytic  decomposition  in  the  intestine. 

W.  0.  w. 

Metabolism  in  Dementia  Praecox.  Giacomo  Pighini  (Arch, 
Neurol,  and  Psychiat.  London  County  Council,  1909,  4,  220 — 243). — 
This  is  a  metabolic  study  of  twelve  cases  of  dementia  praecox,  four  in 
the  acute  and  eight  in  the  more  advanced  stage  of  the  disease.  In  all 
cases  modifications  of  normal  metabolism  are  seen.  In  the  acute  stage 
(that  of  restlessness  and  violence)  there  is  a  negative  balance  of 
nitrogen  (urea,  uric  acid,  purine  bases),  of  phosphorus  and  sulphur, 
indicating  increased  catabolism  of  protein,  and  phosphorised  and 
sulphurised  constituents.     The  body  temperature  is  also  raised. 

In  the  advanced  stage  (that  of  dementia)  there  is  a  proportionate 
retention  of  nitrogen  and  phosphorus,  also  of  sulphur  proportionate 
to  those  elements,  and  an  independent  loss  of  calcium.  In  both 
phases  the  intake  and]  excretion  of  water  is  diminished,  especially  by 
the  skin  ;  it  is  difficult  to  get  the  patients  to  take  fluid,  and  most  of 
the  water  excreted  passes  off  by  the  kidneys.  There  is  a  relaxed  (sic) 
excretion  of  chlorides.  W.  D.  H. 

Intestinal  Diabetes.  Eduard  Pfluger  (Pfliiger's  Archiv,  1909, 
128,  125 — 135). — Resection  or  even  injury  of  the  small  intestine, 
especially  of  its  outer  and  peritoneal  layers,  produces  glycosuria, 
which  is  held  to  be  of  nervous  origin.  It  continues  for  some  days. 
Injury  to  the  pancreas  was  excluded.  W.  D.  H. 

Destruction  of  Body-protein  in  Fever.  Philip  A.  Shaffer 
(Proc.  Amer.  Soc.  Biol.  Chem.,  1908,  xxvii ;  J.  Biol.  Chem.,  6). — In 
typhoid  fever  the  loss  of  body-protein  may  be  retarded,  or  even 
prevented,  by  diets  of  high  calorific  value  containing  a  large  amount  of 
carbohydrate.  W.  D.  H. 

The  Large  White  or  Soapy  Kidney.  Oskar  Klotz  (Proc. 
Amer.  Soc.  Biol.  Chem.,  1908,  xxxviii ;  J".  Biol.  Chem.,  6). — This 
pathological  specimen  contains  less  fat  than  the  normal  organ,  but  it 
contains  excess  of  "  myelins."  By  extraction  with  ether,  and  subse- 
quent extraction  of  the  ethereal  extract  with  alcohol,  the  substance 
was  obtained  in  solution  and  precipitated  by  chloroform.  It  proved 
to  be  a  compound  of  two  fatty  acids  (one  of  which  is  oleic),  potassium, 
and  sodium.     The  term  soapy  is  therefore  probably  justified. 

W.  D.  H. 

Reaction  of  Blood-serum  in  Malignant  Disease.  W.  N. 
West  Watson  (J.  Path.  Bact.,  1909, 13,  429— 436).— The  alkalinity  of 
the  serum  to  dimethylaminoazobenzene  in  malignant  disease  is  markedly 
increased,  and  this  is  most  noticeable  at  an  early  stage  of  the  disease, 
especially  in  carcinoma  as  compared  with  sarcoma.  Removal  of  the 
growths  produces  no  appreciable  change  in  this  condition,  from  which 
it  appears  that  the  alteration  in  the  serum  favours  the  growth  of 
malignant  tumours  rather  than  results  from  their  presence. 

W.  D.  H. 
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Antagonistic  Action  of  Ammonium  and  Calcium  Salts. 
Carl  Yoegtlin  and  I.  King  (Proc.  Amer.  Soc.  Biol.  Ckem.,  1908, 
xxviii  ;  J.  Biol.  Cham.,  6). — In  acidosis  the  blood  and  urine  contain 
excess  of  ammonia.  The  intravenous  injection  of  ammonium  lactate, 
chloride,  and  /3-hydroxybutyrate  produces  symptoms  of  acid  intoxica- 
tion, whilst  that  of  calcium  salts  antagonises  the  toxic  action. 

W.  D.  H. 

Physiological  Action  of  Allylthiocarbimide.  E.  Wace  Carlier 
{Bio-Cham.  J.,  1909,  4,  107— 116).— Allylthiocarbimide  (like  allyl 
sulphide)  acts  as  a  poison,  paralysing  respiratory  and  vaso-motor 
centres,  producing  muscular  spasms,  affecting  the  heart-beat,  and 
lowering  body-temperature.  The  thiocarbimide  is  the  more  powerful 
of  the  two  substances.  W.  D.  H. 

Ureidoglucose  [Carbamidodextrose].  Paul  Mayer  {Biochem. 
Zeitsch.,  1909,  17,  145 — 155). — Schoorl  has  shown  that  a  compound 
of  urea  and  dextro.-e  can  be  formed:  CIIO-[CH-OH]4-CH,-OH  + 
CO(NH2)2  =  NH2-C0-NH:CH-[CH-0H]4-CH2-(JH  +  H.,0,  and  the 
compound  so  formed  (carbamidodextrose)  can  be  resolved  into  its 
components  by  dilute  mineral  acids.  Carbamidodextrose  is  lsevo- 
rotatory  ;  [a]D  -  23'3°.  When  given  to  rabbits  by  the  mouth,  about 
7%  is  burnt  in  the  body,  and  about  22%  reappears  unchanged  in  the 
urine,  with  a  small  quantity  as  carbamidoglycuronic  acid.  If  given 
subcutaneously,  30  to  60%,  and  if  given  intravenously  about  60%, 
reappears  as  such  in  the  urine.  Evidence  was  also  obtained,  although 
not  absolutely  conclusive,  that  the  liver  is  in  small  degree  abls  to 
resolve  it  into  its  constituents.  W.  D.  II. 

Oxidation  of  Carbon  Monoxide.  Joseph  H.  Kastle  {I'roc. 
Amer.  Soc.  Biol.  Ckem.,  1908,  xxiii — xxiv  ;  J.  Biol.  Cham.,  6). — 
lodosobenzoic  acid  may  be  employed  to  oxidise  carbon  monoxide,  but 
whether  this  oxidation  can  be  accomplished  when  the  gas  is  combined 
with  haemoglobin,  for  the  relief  of  carbon  monoxide  poisoning,  is  not 
yet  settled.  W.  D.  E. 

Experimental  Lead  Poisoning.  Kenneth  Goadby  (/.  Hygiene, 
1909,  9,  122 — 133). — Experiments  on  cats  show  that  the  inhalation  of 
lead  dust  causes  had  poisoning;  the  lead  may  therefore  enter  by  the 
respiratory  as  well  as  by  the  gastro-intestinal  tracts.  Thai  tins  also 
applies  to  men  engaged  in  industrial   [>i  was  also   shown   by  the 

fact  that  the  laboratory  workers  suffered  from  the  toxic  effects  until 
later  during  the  work  when  precautions  Were  taken  In  prevent 
inhalation  of  the  dust.  YY.   I  >.   II. 

Mercurial  Poisoning  of  Men  in  the  Respiration  Calorimeter. 

Metabolism  during  Fever.     Thobm    \1.  Cabprntbb  and   FsANOia 

Bi  m  d»  i  (Amir.  J.  Phytiol.,  1909,  24,  187-  202,  208  -838).— 

1  lin  me  I  lie  course  of  mil oils  oh  ervat  ioni   OD  men  in  I  he  calorimeter, 

ere  observed  in  - te  oa  e    which  are  attributed  to 

the  effect  of  mercurial  rapour  originating  from  the  meroury  oaedintha 
valves  of  the  apparatus,     aYmong  the  lymptoma  io  produced,  lever  wat 


.      VEGETABLE    PHYSIOLOGY    AND  AGRICULTURE.  509 

one,  and  an  opportunity  thus  occurred  of  studying  metabolism  in  the 
febrile  state.  The  observations  are  fragmentary,  seeing  that  they 
were  not  undertaken  primarily  for  the  study  of  fever.  The  data  must 
be  studied  in  the  original  papers.  There  is  evidence  that,  at  any 
rate  during  the  height  of  the  fever,  there  is  increased  heat  production; 
conclusions  regarding  heat  elimination  are  not  so  clear.       W.  D.  H. 

Protection  to  Acetonitrile  Poisoning  by  Thyroid  Feeding. 
S.  P.  Beebe  (Proc.  Amer.  Soc.  Biol.  Chem.,  1908,  xiii  ;  J.  Biol.  Chem., 
6). — In  mice  the  protective  action  of  thyroid  feeding  against  aceto- 
nitrile poisoning  is  not  so  uniform  as  in  Hunt's  experiments.  In 
about  40%  of  the  mice  there  was  no  protective  action.         W.  D.  H. 

The  Mechanism  of  Atoxyl  Action.  A.  Breinl  and  Maximilian 
Nierenstein  (Zeitsch.  Immunitiitsforsch.  exp.  Tkerap.,  1909,  1, 
620 — 632;  Reprint). — Atoxyl  enters  into  combination  with  the  proteins 
of  serum.  On  treating  this  atoxyl  combination  under  certain  conditions 
with  liver  emulsion,  oxidative  ferments,  or  hydrogen  peroxide,  arsenic 
in  an  inorganic  form  is  set  free.  Under  these  conditions,  atoxyl  will 
exert  a  tryponocidal  action.  The  setting  free  of  arsenic  in  this  form 
can  be  accomplished  in  vivo  either  by  organs  of  the  body  or  by  the 
trypanosomes  themselves.  At  the  same  time  a  reduction  process  takes 
place,  whereby  arsenious  acid  and  aniline  are  derived  from  atoxyl,  and 
the  aniline  is  excreted  in  the  faeces.  The  chief  action  of  the  atoxyl 
is  due  to  the  setting  free  of  arsenic  in  inorganic  form.  S.  B.  S. 
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Efficiency  of  Berkefeld  Filters.  I.  Andrew  Wilson.  II. 
William  Bulloch  and  J.  Andersen  Craw  (J.  Hygiene,  1909,  9, 
33 — 34,  35 — 45). — In  reply  to  Bulloch  and  Craw's  statements  as  to 
Berkefeld  filters  (Abstr.,  1908,  ii,  314),  Wilson  points  out  that  the 
filters  are  injured  by  sterilisation  in  the  autoclave  at  1 20°,  and  should 
be  sterilised  by  boiling  water.  The  former  authors  publish  more 
experiments  which  support  their  previous  statements,  although  they 
sterilised  the  filters  in  the  way  recommended  by  Wilson. 

W.  D.  H. 

Anti-putrescent  Effects  of  Copper  Salts.  Alfred  Springer, 
sen.,  and  Alfred  Springer,  jun.  (Proc.  Amer.  Soc.  Biol.  Chem.,  1908, 
xxxii — xxxiii ;  J.  Biol.  Chem.,  6). — The  non-putrescence  of  a  certified 
milk  excited  suspicion  of  an  added  antiseptic ;  this  was  ultimately 
traced  to  copper  from  the  boiler  used  for  boiling  cloths,  pails,  etc. 
Kxperiments  showed  that  copper  salts  are  selective  in  their  action  ; 
they  particularly  inhibit  the  growth  of  putrefying  bacteria,  but  the 
lactic  acid  organism  among  others  is  not  much  affected.       W.  D.  H. 
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Differentiation  of  Lactose-fermenting  Bacilli.  Alfred 
MacConkey  (J.  Hygiene,  1909,  9,  86 — 103) — The  tests  at  present  used 
are  not  adequate  to  differentiate  lactose-fermenting  bacilli.  Other 
tests  are  suggested,  the  use  of  which  it  is  hoped  will  put  the  bacterio- 
logical examination  of  water  on  a  firmer  basis.  W.  D.  H. 

Food-poisoning  Bacilli  and  Efficiency  of  Bat  Viruses. 
Francis  A.  Bainbridge  (J.  Path.  Bacteriol,  1909,  13,  443—466). — 
The  viruses  examined  owe  their  potency  to  bacilli  indistinguishable 
from  B.  Aertryck  and  B.  Gaertner,  but  their  destructive  power  on  rats 
is  inconstant,  the  death  rate  varying  from  20  to  50%.  Phosphorus 
paste  is  more  efficient  (61 — 67  %).  Probably  some  of  the  rats  be- 
come immune.  The  entire  innocence  of  the  bacterial  viruses  for  man 
is  a  statement  which  needs  justifying.  W.  D.  H. 

Action  of  Bacteria  and  Yeasts  in  Rendering  Soluble  the 
Phosphoric  Acid  of  Compounds  Insoluble  in  Water.  E.  Krober 
(J.  Landw.,  1909,  57,  5 — 80). — The  activity  of  bacteria  and  yeasts, 
by  the  production  of  acids,  in  liberating  insoluble  phosphoric  acid 
may  be  of  considerable  importance.  The  chief  agent  is  carbon  dioxide  ; 
acetic,  butyric,  lactic,  and  other  acids  are  also  produced.  The  action 
on  phosphates  is  hindered  by  the  presence  of  calcium,  magnesium,  and 
ammonium  carbonates,  ferric  and  ferrous  hydroxides,  etc. 

The  action  of  the  acids  produced  by  bacteria  varies  considerably 
with  different  phosphates.  Tricalcium  and  dicalcium  phosphates 
and  the  tetracalcium  phosphate  of  basic  slag  are  dissolved  much  more 
rapidly,  and  in  much  greater  quantities,  than  the  spariugly  soluble, 
crystalline,  and  amorphous  crude  phosphates. 

The  increased  effect  of  the  more  sparingly  soluble  phosphates  in 
humous  soils,  as  compared  with  other  soils,  is  attributed  to  the  greater 
activity  in  such  soils  of  acid-producing  bacteria,  fungi,  and  yeasts. 

N.  H.  J.  M. 

Relation  of  Magnesium  and  Phosphorus  to  Growth  of 
Fungi.  Howard  S.  Reed  {/'roc.  Amer.  .S'oc.  Biol.  C/iem  ,  1908,  xxiii ; 
J.  Biol.  Chetn.,  6). — Certain  relations  between  these  two  elements  in 
nutrient  solutions  have  striking  effects  on  growth,  and  especially  on 
spore  formation  in  Aspergillus  niger ;  the  latter  may  be  almost 
inhibited  by  reducing  the  phosphorus  to  small  amounts.       W.  D.  H. 

Enzymes  of  Some  Lower  Fungi.  Ainmi:  \Y.  Doi  (Proo.  Amtr, 
Soc.  Biol.  (!hem.,  1908,  \.\iv — xxv  ;  J.  Biol.  Cham,,  6). — From  Pmi- 
cillium  cultures,  an  enzyme  resembling  cicpsin  was  obtained  ;  tin's  is 
most  active  at  the  neutral  point  of  methyl-Orange  :  a  bippurio  acid 
splitting  enzyme  was  also  found,  In  other  kinds  of  I'eiiiri/lium  the 
enzyme  activity  was  very  variable.  W.  I>.  II. 

Are  Fungi  Able  to  Utilise  the  Elementary  Nitrogen  of  the 
Air  and  to  Increase  the  Total  Nitrogen  in  the  Soil?  Bebthoi  d 
Hkp./i  (Biad  Zmtr.,  1909,88,280;  iron.  Aimol.  myoologioi,  1906,4, 

41       68)        Bin!   li  green  ulgic  assimilate  free  nitrogen,  although    not  to 
the     line  extent  as  Azotobacter.      It   is   doubtful  whethor   mould   fungi 
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can    fix   nitrogen,  but  even  if   they  can    not,  they  are  important  as 
sources  of  carbon  for  nitrogen-fixing  bacteria. 

In  the  microbiological  fixation  of  nitrogen,  the  first  products  are 
probably  amino-acids,  perhaps  salts  of  carbamic  acid.  Higher  amino- 
acids  would  next  be  formed,  and  from  these,  by  mutual  condensations, 
proteids  would  be  produced.  N.  H.  J.  M. 

The  Prochromogen  of  the  Respiration  Chromogen  of 
Plants.  Wladimir  I.  Palladin  (Ber.  Deut.  hot.  Ges.,  1909,  27,  (3), 
101 — 106). — The  author  adduces  evidence  to  show  that  the  chromogen 
of  tne  leaf  (Palladin,  ibid.,  1908,  26,  125)  exists  in  combination,  to 
which  he  gives  the  name  prochromogen.  From  this  the  chromogen  is 
liberated  as  required  by  an  enzyme,  and  is  therefore  not  found  in  any 
quantity  in  the  leaf  as  a  general  rule.  In  spring,  however,  when  the 
physiological  processes  are  intense,  free  chromogen  can  be  found  in 
larger  quantity,  which  can  be  still  further  increased  by  feeding  the  leaf 
with  sucrose.  E.  J.  R. 

Theory  of  the  Respiration  of  Plants.  I  and  II.  Wladimir  I. 
Palladin  (Bull.  Acad.  Sci.  St.  Petersbourg,  1909,  459 — 478, 
519 — 546*). — The  author  discusses  exhaustively  previous  work  on 
aerobic  and  anaerobic  respiration  (compare  Abstr.,  1906,  ii,  481,  570, 
696  ;  1907,  ii,  385  ;  1908,  ii,  416,  etc.),  from  which  the  following  con- 
clusions are  drawn. 

The  first  reactions  of  respiration  are  reactions  of  anaerobic  decom- 
position, brought  about  by  enzymes.  These  reactions  are  similar  to 
the  reactions  resulting  from  dry  distillation,  consisting  of  a  series  of 
successive  reductions  and  oxidations  by  means  of  combined  oxygen  in 
the  net-work  of  organic  substances.  Besides  dextrose,  other  substances 
may  afford  material  for  anaerobic  respiration,  which  may  proceed 
without  formation  of  alcohol  but  with  formation  of  other  compounds. 
Anaerobic  respiration  transforms  stable  constituents  of  the  plants 
which  do  not  undergo  direct  oxidation  into  extremely  unstable, 
readily  oxidisable  substances.  Alcohol  is  formed  only  during 
anaerobic  respiration,  and  not  during  normal  respiration  in  air, 
intermediate  substances  which  are  formed  earlier  than  alcohol,  and  are 
hence  more  labile,  themselves  undergoing  oxidation.  Aerobic  plants 
are  capable  of  living  in  media  free  from  oxygen  without  developing 
carbon  dioxide.  Respiratory  oxydases  are  ordinary  pigment-forming 
enzymes,  and  are  incapable  of  direct  oxidation  of  the  products  of 
anaerobic  decomposition  which  are  related  to  compounds  of  the 
aliphatic  series.  The  respiratory  chromogens  are  very  widely 
distributed  in  plants ;  they  are  not  oxidised  directly  by  the  oxygen  of 
the  air,  the  presence  of  special  oxydases  being  required  for  the  various 
chromogens.  The  respiratory  pigments  formed  in  plants  usually 
undergo  immediate  reduction  to  colourless  chromogens,  these  chromo- 
gens being  related  to  aromatic  compounds.  Dextrose,  as  the  initial 
product  of  the  assimilation  of  carbon,  is  the  parent  substance  from 
which  aromatic  compounds  are  formed  in  plants  ;  as  in  dry  distillation, 
so  also  in  plant  tissues,  the  benzene  ring  is  formed  from  dextrose.     To 

*  and  Biochem.  Zeilsch.,  1909,  18,  151—206. 
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compounds,  in  the  form  of  which  the  chromogens  occur  in  a  combined 
state  in  the  tissues,  the  author  gives  the  name  pro-chromogens " 
(compare  preceding  abstract).  Absence  of  cliromogens  renders  im- 
possible, not  only  oxidation  processes  in  plants,  but  also  oxidation  of 
pyrogallol  by  the  latter.  T.  H.  P. 

Disassimilation  in  Plants.  N.  T.  Deleano  (Biochem.  Zeitsch., 
1909,  17,  225 — 230). — The  mould  Laclarius  sanguifluus  contains  two 
kinds  of  lipase,  one  belonging  to  the  mycelium,  insoluble  in  the 
nutritive  medium,  soluble  in  glycerol  and  acting  as  serum  lipase  does, 
best  at  42 — 50°.  The  other  originates  from  the  cells,  passes  into  the 
nutritive  medium,  and  acts  like  pancreatic  lipase  independently  of 
temperature  changes.  At  the  time  of  fructiBcation,  lipase  action  is 
the  dominating  factor  ;  after  this  stage  is  passed,  lipase  action  can  no 
longer  be  detected,  the  enzymes  being  either  destroyed  or  their  action 
inhibited.  W.  D.  H. 

New  Methods  of  Colouring  Vegetable  Phosphorus  Com- 
pounds. Corbado  Bongiovanni  (Staz.  sperim.  agrar.  Hal.,  1909, 
42,  116 — 120). — For  detecting  organic  phosphorus  compounds  in 
plant  tissues,  the  author  recommends  the  following  methods,  which  he 
has  applied  to  the  seeds  of  Ricinus  communis,  wheat,  and  Tropaeolum 
majus. 

(1)  Sections  of  the  seeds  are  warmed  gently  with  dilute  hydrochloric 
acid,  washed  several  times  with  water,  treated  with  10%  ferric  chloride 
solution,  again  washed,  immersed  in  10%  potassium  thiocyanate,  and, 
after  furtln  r  washing,  examined  under  the  microsope,  when  the 
globoids  are  seen  to  be  stained  yellow. 

(2)  The  sections  are  immersed  for  about  fifteen  minutes  in  a 
saturated  solution  of  molybdic  acid  in  hydrochloric  acid  and  then 
placed,  without  washing,  in  a  10%  stannous  chloride  solution 
containing  a  few  drops  of  5%  potassium  or  ammonium  thiocyanate 
solution.  In  this  way  the  cell-sap  is-  coloured  a  faint  yellow,  and  the 
globoids  of  the  aleurone  granules  an  intense  reddish-violet,  whilst 
the  protoplasm  either  remains  colourless  or  assumes  a  faint  violet 
coloration.  T.  H.  P. 

Distribution  of  Rennet  in  the  Parts  and  Tissues  of  Plants. 
C.   Gehiu'.k  {Compt.  rend.,   1909,   148,  992— 995).— The   coagulating 

power  of  tlic  parts  of  various  plants  has  1 n  determined  with  i  elereuce 

to  milk  at  42°.     In  the  green  parts  of  i ho  plant  the  rennet  is  roughly 

proportional  to  the  chlorophyll.     The  reproductive  apparatus  oontaina 

rennet  than  the  vegetative  organs,  the  xti/h  being  more  active 

than  the  aohtne.     Rennet  appears  to  be  distributed  in  the  plant  in 

liiMnnor   as   I  ho   proteolytic  ferment,  so  that    both    activities 
ho  duo  lo  one  and  tl.'  i  nine  oii/.\  me. 

In  the  root  and  stalk,  the  liber  alone  oontaina  any  appreciable 
rennet  activity,  but  rennel  is  also  present  in  the  green  bark.  In 
pin nt     like  the  mulberry,  the  green  pari-,  of  which  contain  pacta  e, 

loniict    can    ho    hotter    studied    iii    the    lihrr    of    the    stalk    than    in    the 

leavt  i>.  i   I ' 
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Patty  Oil  from  the  Fruits  of  Aesculus  hippocastanum. 
Morten  Stillesen  (Ckem.  Zeit.,  1909,  33,  497—498). — This  oil  was 
at  one  time  used  in  medicine.  The  fruits  yield  on  extraction  with 
ether  1*5  to  3-0%  of  a  yellowish-brown,  rather  viscid  oil  with  a  faint 
odour  reminiscent  of  mustard  oil,  but  on  distilling  5  kilos,  of  the 
fruits  in  steam  no  volatile  oil  was  obtained.  The  oil  has  D"  0-9260, 
n"  1-4747,  saponification  number  194-5,  iodine  number  95-4,  Reichert- 
Meissl  number  I  "54,  Hehner  number  92-9,  acetyl  number  13'5,  and  un- 
saponifiable  matter  (phytosterol)  0-53%.  By  extracting  the  lead  salts  of 
the  mixed  fatty  acids  with  ether  and  oxidising  with  permanganate  the 
liquid  acids  thus  separated,  evidence  was  obtained  that  these  consisted 
mainly  of  oleic  acid  with  a  little  linoleic  acid.  The  solid  fatty  acids, 
which  were  present  only  in  small  amount,  appeared  to  consist  of 
stearic  and  palmitic  acids.  All  the  acids  are  present  in  the  oil  as 
glyceryl  esters.  T.  A.  H. 

The  Fruit  of  Aralia  hispida.  J.  Milton  Gilchrist  (Chem. 
News,  1909,  99,  211).— The  ripe  fruit  of  this  plant  from  Sylvan 
Beach,  New  York,  was  dried  at  105 — 110°,  when  it  was  found  to 
contain  41-72%of  sugar,  probably  laevulose,  also  citric  acid  and  tartaric 
acid  as  well  as  acetic  acid.  The  results  of  analyses  of  the  ash  gave  the 
following  composition  : 

Si02.       Fe,03.     A1.203.       CaO.       MgO.      Nfu.0.        K.,0.         P206-        S03. 

13-59         9-13        913        1/25        172        25'66        13-63        15-01         5-2S 

The  nitrogen  content  of  the  fruit  was  found  to  be  1'5%,  and 
potassium  iodide  iodine  solution  gave  no  indication  of  the  presence  of 
any  alkaloid.  From  the  nutlets  contained  in  the  fruit,  by  grinding 
them  to  powder,  and  successively  extracting  with  ether,  oils  were 
obtained  amounting  to  about  45%  of  the  dried  nuts.  The  saponification 
value  was  found  to  be  517,  which  corresponds  with  palmitic  acid,  and 
the  products  of  saponification  seemed  also  to  contain  oleic  acid. 

J.  V.  E. 

Are  the  Cinchona  Alkaloids  a  Protection  for  the  Plant  ? 
P.  van  Leeesum  (Pharm.  Weekblad,  1909,  46,  369— 376).— From  the 
results  of  experiments,  the  author  concludes  that  the  cinchona 
alkaloids  do  not  protect  the  plants  against  the  attacks  of  insects. 

A.  J.  W. 

Cascola  (Falling)  of  the  Flowers  of  Frappato  Vines. 
Enrico  Pantanelli  (Atti  R.  Accad.  Lincei,  1909,  [v],  18, 
i,  406 — 411). — The  author  has  investigated  a  case  of  cascola  of  the 
vine,  and  finds  that  healthy  grapes  and  leaves  contain  considerably 
more  carbohydrates  of  all  sorts  and  considerably  less  of  the  various 
forms  of  nitrogen  than  the  diseased  grapes  and  leaves.  The  con- 
clusion is  drawn  that  the  disease  is  due  to  excess  of  nitrogenous 
nutrition  in  a  soil  otherwise  poor  in  nitrogen  and  in  phosphoric  acid. 

T.  H.  P. 

Indigo  Products  from  Northern  Nigeria.  Arthur  G.  Perkin  (J. 
Soc.  Chem.  Ind.,  1909,  28,  353— 355).— The  author  has  published 
already  the  results  of  an  investigation  of  the   "  Gara  plant  "   (Loncho- 
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carpus  cyanesce7is)  of  Sierra  Leone  (ibid.,  1907,  26,  389),  the  fermented 
leaves  and  stems  of  which  were  found  to  yield  0'65%  of  indigotin.  In 
the  present  paper  an  account  is  given  of  the  examination  of  a  further 
sample  of  this  plant  and  of  indigo  extracted  from  it. 

A  specimen  of  mixed  stems  and  leaves  from  Northern  Nigeria  con- 
tained 065%  of  indigotin,  whilst  a  sample  of  indigo  also  from  this 
ColoDy  contained  21-47  to  2T65%  of  indigotin,  1*1  to  1-3%  of  indirubin, 
and  12T5%  of  "  brown  matter"  soluble  in  sodium  hydroxide,  the  rest 
being  moisture,  inorganic  matter,  etc.  The  botanical  origin  of  these 
two  samples  is  uncertain,  but  comparison  of  fragments  of  leaves  and 
stems  present  in  each  of  them  with  corresponding  parts  of  the  "  Gara 
plant  "  showed  that  they  were  probably,  derived  from  this,  and  this  is 
probably  also  the  case  with  the  samples  of  fermented  leaves  and 
indigo  from  Northern  Nigeria  examined  by  Rawson  previously  (J.  Soc. 
Chem.  Ind.,  1888,  17,  429).  The  presence  of  considerable  quantities 
of  "  brown  matter  "  appears  to  be  characteristic  of  all  these  products. 
No  samples  of  the  plant  containing  the  undecomposed  glucoside  from 
which  the  indigotin  is  presumably  derived  in  the  first  instance  have 
yet  been  obtained.  T.  A.  H. 

Formation  of  Indigotin  in  Plants.  Oskar  Walther  (Ber. 
Deut.  bot.  Ges.,  1909,  27,  106— 110).— The  author  considers  that  the 
enzyme,  peroxydase,  plays  an  important  part  in  the  formation  of 
indigotin  in  plants.  The  hydrolysis  of  the  glucoside  indican  to 
dextrose  and  iudoxyl,  and  the  subsequent  oxidation  of  the  latter  to 
indigotin,  are,  he  supposes,  both  brought  about  by  enzymes. 
General  oxidation  processes  in  the  plant  are  also  discussed,  with 
special  reference  to  the  respiration  chromogen  of  Palladin  (Abstr., 
1908,  ii,  416).  E.  J.  R. 

Amount  of  Hydrocyanic  Acid  in  Reed-millet.  Johann 
Behrens  (Bied.  Zentr.,  1909,  38,  282;  from  Ber.  Versucht. ■■Slat.  Augus- 
tenberg,  1906,  38). — Plants  of  Sorghum  saccharatum  when  crashed  in  B 
mortar  with  water  and  distilled  after  two  days  yielded,  52  mg.  of  hydro- 
gen cyanido  per  kilo,  of  fresh  substance.  N.  II.  J.  M. 

Action  of  Fertilising  Salts  on  Plant  Enzymes.  MwnuBt  X. 
Sullivan  (I'roc.  Amer.  Soc.  Biol.  Chem.,  1908,  \liv  ;  J.  Biol.  Chem.,  6). 
— Potassium  sulphate  retards,  whilst  nitrate  and  mixtures  of  calcium 
hydrogen  phosphate,  sodium  nitrate,  and  potassium  sulphate  accelerate, 
the  oxidising  action  of  wheat  roots.  The  mixture  of  the  three  suits 
in  equal  quantities  increases,  the  phosphate  only  increa  es,  and  the 
sulphate  alone  ;h  mi  in  he  ,  I  he  activity  of  malt  diastase,  Sodium  nitrate 
ha  do  action.  Plants  were  grown  in  a  mixture  containing  100  parts 
per  million  of  phosphoric  acid,   ammonia,   and  potassium  Oxide,   and  in 

a  mixture  of  this  with  300  milligrams *of  starofa  past.'.     The  roots 

convert  the  stanh  into  sugar.  This  activit)  was  retarded  by  potassium 
sulphate  and  calcium  hydrogen  phosphate,  but  increased  by  sodium 
nitrate  or  by  a  mixture  of  the  three  .-'It  W.  I>.  II. 

Influence  of  Environment  on  the  Composition  of  Wheat. 
KuANh  T,  >ni  it  (./   .vu,.  01mm.  Ind,,  1909,  28,  886—888),     Results 
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are  given  showing  the  effect  of  soil  moisture,  especially  during  the 
period  of  maturation,  on  the  quality  of  wheat  grown  under  conditions 
of  high  temperatures.  The  amount  of  gluten  largely  depends  on  the 
character  of  the  season,  whilst  the  quality  of  the  gluten  is  determined 
by  the  variety  ;  the  quality  of  the  wheat  is  influenced  by  both  factors. 
When  the  soil  contains  sufficient  moisture  to  bring  the  wheat  crop  to 
maturity,  a  succeeding  period  of  hot,  dry  weather  is  desirable. 

N.  H.  J.  M. 

Manurial  Experiments  on  Cereals  with  Calcium  Nitrate. 
Giulio  Paris  (Bied.  Zentr.,  1909,  38,  230—231  ;  from  Staz.  sper. 
agrar.,  1908,  41,  171). — The  employment  of  calcium  nitrate,  or  sodium 
nitrate  and  lime,  is  recommended  for  non-calcareous,  volcanic  soils. 

N.  H.  J.  M. 

Manuring  Sugar  Beet  with  Sodium  Chloride.  Karl  Andrlik 
and  Josef  Urban  (Zeitsch.  Zuckerind.  Bohm,  1909,  33,  477 — 485). — The 
employment  of  sodium  chloride  cannot  result  in  a  marked  decrease  in 
the  amount  of  sugar  in  sugar  beet  provided  that  the  amount  of  sodium 
in  the  roots  and  in  the  whole  plant  is  not  increased.  Further  experi- 
ments are  required  to  show  whether  such  application  can  be  beneficial. 

N.  H.  J.  M. 

Nitrogenous  Nutrition  of  Plants  by  means  of  Amino- 
compounds.  Renato  Perotti  (Staz.  sperim.  agrar.  ital.,  1908,  41, 
593 — 608). — Working  under  sterile  conditions  with  maize,  beans, 
wheat,  and  rice,  as  both  youDg  and  adult  plants,  the  author  finds  that 
dicyanodiamide  can  be  used  directly  as  a  nitrogenous  food  by  these  plants 
to  an  extent  not  less  than  other  aruino-compounds  and  ammonium 
nitrate  are  used, {provided  that  the  amount  of  dicyanodiamide  employed 
does  not  reach  the  toxic  dose;  this  compound  offers  the  great  advan- 
tage, that  its  toxic  action  is  extremely  slight.  The  biochemical 
behaviour  of  dicyanodiamide  would  indicate  its  structure  to  be  either 

nh:c<™>c:nh  or  nh2-c<^>c-nh2. 

This  view  of  the  constitution  is  supported  by  the  physiological 
behaviour  of  dicyanodiamide  compared  with  that  of  cyanamide,  the 
latter  containing  a  "CiN  group,  which  has  a  strong  toxic  action. 

T.  H.  P. 

Action  of  Ammoniacal  Nitrogen  [as  Manure]  Under  the 
Influence  of  Lime.  Theodor  Pfeiffer,  Albert  Hepner,  and 
L.  Frank  (Bied.  Zentr.,  1909,  38,  226—228  ;  from  Mitt,  landw.  hist. 
Univ.  Breslau,  1908,  4,  331). — On  peaty  soil  ammonium  salts  only  act 
favourably  when  lime  is  also  applied.  On  sandy  soil,  injury  due  to  the 
effect  of  ammonium  salts  is  only  to  be  feared  when  exceptionally  large 
amounts  of  lime  are  applied,  or  when  lime  is  applied  too  late.  In  the 
case  of  loamy  soils,  as  much  as  1%  of  calcium  carbonate  was  without 
injurious  effect.  N.  H.  J.  M. 
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Potassium  Hydrogen  Tartrate  as  Standard  Substance. 
Constants  Kollo  (Pharm.  Zmlr.-h.,  1909,  50,  315— 317).— The 
author  proposes  potassium  hydrogen  tartrate  as  a  fit  standard 
substance  both  in  acidimetry  and  alkalimetry,  on  account  of  its  being 
non-hygroscopic  and  readily  obtainable  in  a  pure  condition. 

As,  however,  its  solubility  in  water  is  rather  limited,  a  iV/10-solution 
must  be  prepared  by  dissolving  18'819  grams  in  600  c.c.  of  boiling 
water  and  diluting  this  when  cold  with  water  up  to  a  litre.  Free 
alkalis  may  then  be  titrated  with  phenolphthalein  as  indicator.  If, 
however,  mineral  acids  have  to  be  standardised,  18819  grams  are  care- 
fully ignited,  and  the  resulting  potassium  carbonate  is  dissolved  in 
water  and  titrated  with  the  acid,  using  methyl-orange  as  indicator. 

L.  DE  K. 

Potassium  Hydrogen  Tartrate  as  Standard  Substance. 
Rudolf  Hefelmann  (/'harm.  Zenir.-h.,  1909,  50,  334— 335).— The 
author  observes  that  Kollo's  use  of  potassium  hydrogen  tartrate 
(preceding  abstract)  is  not  novel,  and  that  the  use  of  this  salt  has  been 
recommended  from  time  to  time  by  several  analysts  including  himself. 

L.  DE  K. 

Potassium  Chlorate  Containing  Bromate.  Ernst  Pieszczkk 
(/'/hi nil.  Xeit.,  1909,  54,  325). — The  author  agrees  with  Klopstock 
(this  vol.,  ii,  136)  that  commercial  potassium  chlorate  (prepared 
electrolytically  from  carnallite  lyes)  frequently  contains  bromate.  The 
amount  may  bo  estimated  as  follows  :  the  sample  is  fused  with  an 
equal  weight  of  ferric  hydroxide  until  all  effervescence  ceases.  The 
mass  is  then  exhausted  with  water,  and  the  filtrate  evaporated  to 
dryness.  The  residue  is  extracted  repeatedly  with  Btrong  alcohol, 
which  dissolves  the  potassium  bromide  and  leaves  the  hulk  of  the 
chloride  undissolved.  The  alcoholic  solution  is  evaporated  to  dryness, 
and  the  residue,  dissolved  in  water  and  precipitated  with  silver  nitrite. 
the  silver  bromide,  and  chloride,  so  obtained  is  washed,  fused,  and 
weighed.  1 1  i  then  heated  in  :i  current  of  chlorine,  w  hu  h  expels  the 
bromtuo,  and  re  weighed.  From  the  difference  in  the  weighings  the 
bromine  is  caloulated  as  usual.  L  hk  K. 

Estimation  of  Total  Sulphur  in  Urine.  I'\  W.  Ch.i.  and 
IIahuv  8.  Qbikdui  (Proe  Amur.  Hoc  bioL  Chtm.,  L908,  rij«7i  Biol. 
Chtm.,  Q). — There  Laa  less  of  sulphur  attending  the  estimation  of  this 

ul   in  urines  when  the  sodium  peroxide  method  is  used. 

W.  D.  II. 

Quantitative  Estimation  of  Tellurium.        LUXANDIB  OUTBIBB 

I  I  I  mum.    I'M : it v  {Chew.  .V.-i/w,   I'.io'.i,  99,  -17.      Compare  Ahstr., 

.  ii,  838). — The  possibility  of  satufaotorilj  estimating  tellurium 
i>y  Frerioh  ii    method  I  Lbsti  .  LOOS,  ii,   ii)  is  culled  into 
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question.  The  authors  now  publish  a  series  of  twelve  results  of  most 
careful  determinations  of  tellurium  in  extremely  pure  tellurium 
dioxide  by  Frerichs'  method  ;  these  neither  agree  with  the  theoretical 
79-95%  Te  nor  amongst  themselves,  varying  from  82-80  to  89-28%  Te. 
On  examining  the  precipitates  obtained,  they  proved  to  be  free  from 
dioxide  and  from  potassium,  but,  however,  contained  iodine,  which 
could  not  be  removed  even  by  continued  washing  for  some  hours.  The 
great  affinity  of  iodine  for  tellurium  (Abstr.,  1902,  ii,  653)  being  in 
this  case  very  pronounced,  renders  it  impossible  to  carry  out 
quantitative  estimations  of  tellurium  by  Frerichs'  method,  owing  to 
formation  of  tellurium  tetraiodide.  J.  V.  E. 

Estimation  of  Nitrogen  by  Kjeldahl's  Method,  especially  in 
Milk.  Geoeg  Wikgheb  (J.  Landw.,  1909,  57,  81— 110).— About 
10  grams  of  milk,  weighed  in  the  flask,  are  heated  with  25  c.c.  of 
sulphuric  acid  and  a  drop  of  mercury  for  about  ten  minutes,  when  froth- 
ing ceases  ;  10  grams  of  potassium  sulphate  are  then  added,  and  the  heat- 
ing continued  until  the  liquid  is  colourless.  The  solution,  diluted  with 
50  c.c.  of  water,  is  filtered  to  remove  unoxidised  fat  before  being 
distilled.  Potassium  hydroxide  solution  (600  grams  in  1  litre  of 
water)  is  added  in  sufficient  quantity  nearly  to  neutralise  the  acid,  the 
mixture  allowed  to  cool,  and  then  the  rest  of  the  potash  solution 
(making  175  c.c.)  and  100  c.c.  of  17'5%  solution  of  potassium  sulphide 
added.  The  distillation  is  carried  out  in  a  new  form  of  apparatus,  of 
which  a  sketch  is  given,  and,  with  the  amount  of  solutions  employed, 
is  continued  for  forty-five  minutes.  The  ammonia  is  collected  in  60  c.c. 
of  iV/10-sulphuric  acid,  which  is  finally  diluted  to  exactly  250  c.c. 
Fifteen  c.c.  of  10%  potassium  iodide  solution  and  15  c.c.  of  4%  potassium 
iodate  solution  are  then  added,  the  flask  closed,  and  left  for  forty-five 
minutes.     It  is  then  titrated  with  ^V/10-thiosulphate  solution. 

Copper  sulphate  should  not  be  employed  instead  of  mercury  for 
milk,  as  low  results  are  obtained.  Potassium  hydroxide  is  preferable 
to  sodium  hydroxide,  as  the  solutions  boil  without  bumping,  and 
addition  of  zinc  is  unnecessary.  N.  H.  J.  M. 

Estimation  of  Nitrogen  in  Saltpetre  by  means  of  Stannous 
Chloride  and  Iron  Filings.  Alb.  Kleibee  (Chem.  Zeit.,  1909, 
33,  479 — 480). — Ten  grams  of  the  sample  are  dissolved  in  water 
up  to  150  c.c,  and  75  c.c.  (0"5  gram)  are  placed  in  a  700 — 1000  c.c. 
distillation  flask,  and  5  grams  of  stannous  chloride,  15  c.c.  of  strong 
hydrochloric  acid,  and  4 — 5  grams  of  iron  filings  are  added.  After 
warming  for  ten  to  fifteen  minutes  on  the  water-bath,  50 — 100  c.c.  of 
water  are  added,  also  a  small  lump  of  paraffin,  and  then  60  c.c.  of 
strong  aqueous  sodium  hydroxide. 

The  ammonia  formed  is  then  distilled  off  and  collected  in  a  receiver 
containing  20  c.c.  of  .^-sulphuric  acid  ;  the  distillation  should  take 
about  half  an  hour.  L.  he  K. 

Estimation  of  Nitric  Acid  by  Nitron  in  Liquids  Containing 
Many  Organic  Substances.  Hartwig  Fkanzen  and  E.  Lohmaxn 
{J.   ]»:    Chem.,    1909,    [ii],    79,    330— 338).— The    usual    volumetric 

VOL.  X.CVI.  ii.  34 
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methods  for  the  estimation  of  a  mixture  of  nitrous  and  nitric  acids 
are  inapplicable  to  bacteriological  cultures  ;  good  results  are  obtained 
with  nitron.  The  authors  use  Busch's  method,  in  which  the  total 
nitric  acid  is  estimated  after  the  nitrous  acid  has  been  oxidised 
to  nitric  acid  by  hydrogen  peroxide,  and  the  residual  nitric  acid  is 
determined  after  decomposition  of  the  nitrous  acid  by  hydrazine 
sulphate. 

The  estimation  in  the  presence  of  Bouillon's  solution  gives  too 
low  results,  owing  to  the  retention  of  some  nitron  nitrate  in  colloidal 
solution.  If  this  is  prevented  by  the  addition  of  2  to  2'5  c.c.  of 
concentrated  sulphuric  acid  per  200  c.c.  of  solution,  the  estimation 
in  the  presence  of  Bouillon's  solution  is  as  accurate  as  in  water  only. 
Since  oxalic  acid  is  a  common  constituent  of  bacteriological  cultures, 
the  presence  of  sulphuric  acid  has  the  additional  advantage  of  prevent- 
ing the  precipitation  of  nitron  oxalate.  A  somewhat  large  excess  of 
nitron  should  be  used.  C.  S. 

Estimation  of  Phosphorus  in  Foods,  Faeces,  and  Urine. 
F.  W.  Gill,  J.  B.  Peterson,  and  Harry  S.  Grindley  (Proc.  Amer. 
Soc.  Biol.  C/tem.,  1908,  xii •  J.  Biol.  Chem.,  6). — The  (a)  magnesium 
nitrate,  (b)  nitric  acid,  (c)  aqua  regia,  (d)  Kjeldahl,  (e)  hydrochloric 
acid  and  potassium  chlorate,  (/)  nitric  and  hydrochloric  acids,  and 
(g)  direct  ashing  methods  were  compared  ;  methods  a,  b,  d,  f, 
and  g  gave  practicalfy  identical  results.  The  uranium  acetate 
volumetric  method  applied  to  urine,  compared  with  the  nitro-hydro- 
chloric  acid  method,  shows  that  the  former  gives  lower  results. 

W.  D.  H. 

Estimation  of  Phosphoric  Acid  with  Uranium  Acetate. 
Robert  B.  Gibson  and  Clarence  EsTEfl  (Proc.  Amer.  Soc  Biol.  Chem., 
1908,  xxv — xxvi ;  J.  Biol.  Chem.,  6). — An  excess  of  standard 
uranium  acetate  solution  is  added,  and  aftei  decanting  or  liltoring 
from  the  precipitated  uranium  phosphate,  the  uncomhinod  uranium 
is  estimated  colorimotrically  by  addition  of  potassium  ferrooyanide, 
and  determination  in  the  usual  way  of  the  depth  (if  colour  produced. 

W.  1).   II. 

Estimation  of  Phosphoric  Acid  in  Ashes.  \V.  I'm  okbh 
(ZeiUeh.    Nahr.    Gtnusam.,    1909,    17,    44(5-  IM).     The   method   of 

estimating  phosphoric  acid   proposed  by   Lorenz  (Abstr.,    1901,   ii,  278), 

in  which  the  precipitate  of  ammonium  phosphomolybdate  is  weighed 
directly,  was  found  by  the  author  bo  be  trustworthy.  The  method 
i  particularly  useful  for  the  estimation  of  rorj  small  quantities  of 
pho  phoric  acid,  as  each  nag.  of  the  latter  yields  80*86  mg,  of 
precipitate.     The  presence  of  iron,  aluminium,  and   silica   is  without 

influence  on  thi    result     obtained      For  tl si tion  of  phosphoric 

acid    in    the    s  h   of  organic  it    is    reooi ended    that 

the   sub  i. nee  should  be  first  treated  with  calcium  acetate  solution 
or  with  milk  of  lime  in  order  to  prevent  lot     of  volatile  phosphoru 
compound    daring  the  ignition,  V?    l".  8, 
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The  Simultaneous  Estimation  of  Carbon  Monoxide, 
Hydrogen,  and  Methane  by  Fractional  Combustion.  V. 
Nesmjeloff  (Zeitsch.  anal.  Chem.,  1909,  48,  232 — 272). — The  author 
arrives  at  the  following  conclusions.  The  fractional  combustion  by 
means  of  silver  oxide  is  not  suitable  for  practical  purposes.  A 
simultaneous  combustion  of  carbon  moxoxide,  hydrogen,  and  methane 
over  palladium-asbestos  allows  of  the  estimation  of  the  carbon 
monoxide  alone  if  the  velocity  of  the  current  does  not  exceed  1  litre 
per  sixty  minutes.  The  combustion  of  the  mixture  for  the  purpose 
of  estimating  the  carbon  monoxide,  by  passing  it  over  copper  oxide 
heated  at  250°,  gives  good  results,  and  the  methane  is  not  affected. 

L.  de  K. 

Gases  Disengaged  by  the  Action  of  Copper  Salts  on  Steel. 
E.  Goutal  (Compt.  rend.,  1909,  148,  98S— 991.  Compare  Carnot  and 
Goutal,  Abstr.,  1897,  ii,  520). — During  the  dissolution  of  cast-iron  or 
steel  in  potassium  cupric  chloride,  gaseous  compounds  of  carbon  are 
given  off  which  appear  to  have  been  occluded  in  the  metal.  An  error 
in  the  estimation  of  carbon  in  steel  may  arise  if  account  is  not  taken 
of  these  gaseous  products.  To  estimate  them,  the  author  dissolves 
10  grams  of  steel  filings  or  shavings  in  potassium  cupric  chloride 
at  45°  in  two  hours.  The  solution  is  then  boiled,  and  the  gases  are 
carried  forward  in  a  slow  current  of  purified  nitrogen  and  passed 
through  baryta  water  to  absorb  carbon  dioxide,  sulphuric  acid 
saturated  with  bromine  to  absorb  unsaturated  hydrocarbons,  and 
finally  through  a  tube,  containing  glass  wool  moistened  with  iodic 
acid,  maintained  at  75°.  In  the  last,  carbon  monoxide  is  absorbed 
with  liberation  of  iodine,  which  is  carried  forward  into  chloroform 
and  afterwards  titrated  with  standard  thiosulphate.  Carbon  dioxide 
is  estimated  as  barium  carbonate  and  as  barium  sulphate. 

The  total  volatile  carbon  is  determined  in  a  further  sample  of  steel 
dissolved  in  the  same  way,  the  gaseous  stream  being  mixed  with 
oxygen  and  passed  over  a  heated  platinum  spiral.  The  carbon  dioxide 
produced  is  estimated  in  the  usual  way. 

A  typical  hard  steel  contained  0  5960%  solid  carbon,  0-0185% 
carbon  as  carbon  dioxide,  00059%  as  carbon  monoxide,  and  0-0171% 
as  unknown  hydrocarbons,  etc.  R.  J.  C. 

Estimation  of  Carbon  and  Phosphorus  in  Steel.  Andrew  A 
Blair  (/.  Iron  Steel  Inst.,  1909,  i,*). — In  the  estimation  of 
phosphorus,  weighing  the  phosphomolybdate  precipitate  dried  at  110" 
for  two  hours,  and  titrating  its  solution  after  reduction,  give  identical 
results,  and  the  volumetric  method  is  more  rapid. 

Experiments  with  potassium  cupric  chloride  show  that  there  is 
no  production  of  hydrocarbons,  and  therefore  no  loss  of  carbon,  when 
steel  is  dissolved  in  a  solution  of  a  copper  salt.  The  carbon  in  steel 
is  best  estimated  by  direct  combustion,  carried  out  rapidly,  so  that 
the  heat  of  oxidation  causes  complete  oxidation,  and  fusion  of  the 
oxide  formed.  A  platinum  boat  is  used,  with  a  layer  of  alumina 
under  the  steel.  The  experiments  were  made  in  a  platinum  combustion 
tube.  C.  H.  D. 

*  from  Advance  proof. 

34—2 
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Estimation  of  Carbon  in  Aliphatic  Hydroxy-compounds  by 
the  Wet  Process.  Ernst  Beel  and  A.  G.  Innes  (Ber.,  1909,  42, 
1305 — 1309). — The  necessity  for  a  rapid  and  trustworthy  method  for 
estimating  the  amount  of  cellulose  in  a  cuprammonium  solution  of 
this  substance,  coupled  with  the  inapplicability  of  the  ordinary  com- 
bustion method,  owing  to  the  difficulty  of  filtering  and  purifying 
precipitated  cellulose,  led  the  authors  to  devise  the  following  method. 

A  known  weight  of  substance  is  introduced  into  a  round-bottomed 
flask,  which  can  be  attached  by  means  of  a  ground-glass  junction  to  a 
Bunte  burette.  After  evacuating  the  apparatus,  5 — 6  c.c.  of  a  satu- 
rated solution  of  chromic  acid  are  introduced  into  the  flask  from  a  tap 
funnel,  which  is  fused  into  the  side  of  the  flask.  After  the  reaction 
has  subsided,  5  to  6  c.c.  of  syrupy  phosphoric  acid  are  introduced,  and 
the  reaction  is  completed  by  five  to  teu  minutes'  heating,  The  carbon 
dioxide  is  then  driven  over  into  the  burette  by  running  hot  water  into 
the  flask  from  the  tap  funnel.  After  twenty  minutes,  the  bottom  of 
the  burette  is  opened  over  a  saturated  salt  solution,  and  the  level  of 
the  liquid  is  read  ;  the  carbon  dioxide  is  then  absorbed  by  potassium 
hydroxide,  and,  after  displacing  the  latter  by  salt  solution,  the  level 
is  again  read,  from  which  the  volume  of  carbon  dioxide  can  be 
calculated. 

As  shown  by  various  accordant  test  analyses,  the  method  is 
applicable  to  aliphatic  hydroxy-compounds  which  are  not  volatile 
in  a  vacuum  or  with  steam,  but  not  to  aromatic  compounds,  owing  to 
the  tendency  to  form  carbon  monoxide  and  gaseous  hydrocarbons.  In 
cases  in  which  chromic  acid  and  phosphoric  acid  alone  do  not  suffice 
for  complete  oxidation,  a  globule  of  mercury  should  be  added. 

Since  chromic  acid  and  phosphoric  acids  are  both  liable  to  contain 
organic  impurities,  a  blank  experiment  should  be  made.  The 
phosphoric  acid  is  best  prepared  by  dissolving  pure  white  phosphoric 
oxide  in  a  small  quantity  of  water.  The  use  of  sulphuric  acid  in 
place  of  phosphoric  acid  is  not  to  be  recommended,  owing  to  the 
formation  of  sulphur  dioxide. 

The  amount  of  material  used  for  analysis  must  be  sufficiently  small 
to  ensuro  the  entire  oxidation  taking  place  under  reduced  pressure, 

P.  H. 


Precipitation  of  Fischer's   Salt  (Potassium    Cobaltinitrite). 

I.i  OTBH  L  db  Kmmv  k  i /;»//.  Soa.  ohim.  /»/./..  1909,  23,  200  -202).— 

For  the  detection  of  potassium  by  precipitation  as  cobaltinitrite,  the 

author  recommends  i  he  use  of  a  solui  ion  pre  pared  as  follows :  50  grams 

nitrate  are  dissolved  in  a  litre  of  water  with  the  addition  of 

i    of  nitric  acid  (D  1*2),  and  this  is  mixed  with  a  solution  obts 

by  dissolving  !  of  sodium  nitrite  in  a  litre.     Before  use,  the 

orange-coloured  solution  is  left  for  twenty-four  to  fort}  eight  hours 

to  allow  of  the  precipitation  of  ;m\    mall  quantity  of  potassium  whioh 

be   present,     With  this  solution,  potassium  can  jusl  be  detected 

if  present  in  a  concentration  of  I  in  10,000. 

l''oi-  the  precipitation  of  oobalt,  a    olution  prepared   bj   di  solving 
ol     odium  nitrite  and  29  nun.  ol    potai  nun  nitrate  In 
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100  c.c.  of  water  is  recommended.     This  avoids  the  use  of  potassium 
nitrite,  which  is  not  easily  obtainable  in  a  pure  condition. 

H.  M.  D. 

Compensation  Apparatus  for  Rapid  Methods  of  Electrolytic 
Analysis.  Arthur  Fischer  (Chem.  Zeit.,  1909,33,  337). — A  descrip- 
tion of  a  convenient  arrangement  of  apparatus  for  making  measure- 
ments of  the  cathode  potential  during  the  deposition  of  metals  in  the 
way  described  by  Sand  (Trans.,  1907,  91,  373). 

The  improvements  introduced  consist  in  using  a  voltmeter  to 
measure  the  compensating  E.M.F.,  and  a  galvanometer  as  zero  instru- 
ment in  place  of  a  capillary  electrometer,  the  rheostat  and  measuring 
instruments  being  permanently  connected  in  one  bos.  T.  E. 

Constant  Current  Electro-analysis.  Horace  W.  Gillett  (J- 
Physical  Chem.,  1909,  13,  336 — 340). — In  the  separation  of  copper 
from  zinc,  when  the  copper  remaining  in  solution  has  become  too  dilute 
to  carry  all  the  current,  electrolysis  of  the  acid  begins  and  continues 
whilst  the  last  traces  of  copper  are  deposited.  The  liberation  of 
hydrogen  prevents  the  separation  of  zinc,  which  requires  a  higher 
potential.  If  two  metals,  A  and  C,  to  be  separated  lie  on  the  same  side 
of  hydrogen  in  the  potential  scale,  it  is  usual  to  employ  a  constant 
voltage  method,  but  if  an  excess  of  another  metal,  B,  requiring  an 
intermediate  voltage  is  added,  it  will  serve  to  prevent  the  deposition 
of  metal  C,  even  although  the  voltage  used  is  higher  than  its  deposition 
potential.  The  metal  C  must  not  be  passive  under  the  conditions 
employed,  but  must  be  capable  of  redissolving  should  it  be  locally 
deposited  owing  to  local  rise  in  current  density  or  imperfect  stirring. 
Thus  in  phosphate  solution  at  60°  the  following  decomposition  poten- 
tials were  given  by  Root  (compare  Abstr.,  1903,  ii,  683)  :  Ag  1*3,  Cu 
1-6,  Pb  22,  H  2-25.  The  author  shows  that  in  separating  silver  from 
lead  at  60°,  excess  of  copper  is  a  perfect  preventative,  the  whole  of 
the  silver  being  readily  deposited  with  some  copper,  but  without  a 
trace  of  lead,  with  a  current  of  1  ampere  at  25  rising  to  2'9  volts. 

The  number  of  possible  applications  of  this  method  is  small,  because 
of  the  complications  introduced  by  formation  of  alloys,  amalgams,  and 
solid  solutions.  R.  J.  C. 

Microchemical  Analyses.  [V.]  Analysis  of  the  Iron  Group. 
Nicolaas  Schoorl  (Zeilsch.  anal.  Chem.,  1909,  48,  209 — 231.  Com- 
pare this  vol.,  ii,  96). — Cobalt  is  best  precipitated  by  means  of  a 
solution  containing  equal  weights  of  ammonium  thiocyanate  and 
mercuric  chloride.  Nickel  is  best  precipitated  by  means  of  an  ammo- 
niacal  solution  of  dimethylglyoxime,  or  by  means  of  lead  acetate  and 
potassium  nitrite.  Iron  is  detected  by  the  ferrocyanide  reaction. 
Aluminium  is  best  precipitated  as  alum  by  means  of  potassium 
hydrogen  sulphate;  this  is  preferable  to  csesium  sulphate,  formerly 
employed.  Chromium,  which  should  be  present  as  chromate,  is  best 
precipitated  with  benzidine  hydrochloride  in  presence  of  sodium 
acetate.  Zinc  is  best  precipitated  by  adding  sodium  hydrogen  carbonate 
to  its  solution  in  aqueous  sodium  hydroxide.  Manganese  is  best 
precipitated  by  means  of  potassium  hydrogen  oxalate. 
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In  all  above-mentioned  reactions,  characteristic,  microscopic  appear- 
ances are  observed. 

In  case  of  some,  or  all,  of  the  metals  being  present,  the  usual 
course  of  separation  must  be  adopted.  For  instance,  nickel  and  cobalt 
are  separated  from  the  others  by  treating  the  mixed  sulphides  with 
dilute  hydrochloric  acid,  and  the  cobalt  is  then  separated  from  the 
nickel  with  potassium  nitrite.  Advantage  is  taken  of  the  fact  that 
iron  and  chromium  oxides  bacome  very  insoluble  in  acids  on  igDition, 
thus  enabling  the  alumina  to  be  extracted  by  dilute  nitric  acid,  etc. 

L.  de  K. 

Estimation  of  Tungsten.  M.  Tschilikin  (Ber.,  1909,  42, 
1302 — 1304). — Tungstic  acid  is  quantitatively  precipitated  by 
a-naphthylamine  hydrochloride  in  the  cold  ;  for  this  purpose,  25  c.c. 
of  a  2%  solution  of  sodium  tungstate  are  slowly  added  from  a  burette 
to  100  c.c.  of  a  solution  of  25  grams  of  a-naphthylamine  with  1£ 
molecular  proportions  of  hydrochloric  acid  in  1  litre  of  water  ;  after 
three  hours,  the  precipitate  is  filtered  aud  washed  with  the  naphthyl- 
amine  solution,  diluted  with  five  parts  of  water,  and  ignited  while 
moist  in  a  platinum  crucible.  The  composition  of  the  precipitate  is 
expressed  by  the  formula:  (Cl0H1)N)2(\VO3)6,3H2O,  the  formula  of 
the  corresponding  precipitate  formed  with  benzidine  (compare  von 
Knorre,  Abstr.,  1905,  ii,  286)  being  (C12H12N2).2(\V03)5,5H20.  Com- 
mercial sodium  tungstate  has  the  composition  Na2W04,2H.,0. 

P.  H. 

Estimation  of  Thorium  in  Monazite  Sand.  Vincenzo  Borelli 
(Gazzetta,  1909,  39,  i,  425— 448).— The  author  deals  with  the  dis- 
gregation  of  the  sand,  the  solution  of  the  products  of  disgregation, 
precipitation  of  the  oxalates  of  the  rare  earths,  transformation  of  the 
oxalates  into  nitrates,  aud  the  separation  of  the  thorium  from  the 
othor  elements.  For  the  details  of  the  various  steps  in  the  estimation, 
the  original  must  be  consulted.  T.  11.  P. 

Precipitation  of  Antimony  from  Thioantimonate  Solutions. 
Wii.i.y  Srni  i.ii:  (Mctallurgie,  1909,  6,  214 — 220). —  Alumiuium  or 
magnesium  precipitates  metallic  antimony  from  solutions  of  alkali 
thioantimonates,  or  from  a  suspension  of  freshly  preoipitated  antimony 
pentasulphide.  The  process  is  not  quantitative,  as  the  antimony  at 
first  preoipitated  is  partly  re-dissolved  by  the  Mulimu  Bulphide  formed 

it     allowed    to    remain     lung    in    lontaol    with     tin'    BolutioD     (oOIBpaM 

Ozerwek,  A.bstr.,  1906,  ii,  708). 

Magnesium  is  more  active,  ami  the  method  may  be  used  quantita- 
tively. Preoipitated  antimony  sulphide,  free  from  other  sulphides,  is 
di  solved  in  sodium  sulphide  solution  and  evaporated  on  the  water 

bath,    ami,    when     OOOl,     liiagiie-iiim     powder    is    added.       The     solution 

met   warm,  and   hydrogen  sulphide  i     evolved,     The  prooess  Is 

i no  .1  until  farther  additions  of  magne  turn   produce  no  further 

ution  of  gas,     Altar  stirring  and  remaining  overnight,  the  sola 

tion  is  stirred  until  no  more  gas  is  evolved.     Dilute  sulphuric  acid  is 

then  add.  .1  to  <  •  move  rn  >;' 'in  hydroxide  ami  e  m'osm  of  magnesium, 
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and  the  whole  is  filtered  through  a  tared  filter.  The  precipitated 
antimony  is  washed  successively  with  warm  water,  dilute  sulphuric 
acid,  boiling  water,  and  alcohol,  dried  at  110°,  and  weighed.  The 
presence  of  sodium  hydroxide  in  the  solution  must  be  avoided,  as  it 
prevents  the  action  of  the  magnesium. 

Small  quantities  of  antimony  hydride  are  formed  when  magnesium 
acts  on  a  hot  solution  of  thioantimonate. 

When  an  alloy  of  90%  tin  and  10%  antimony  (Britannia  metal)  is 
made  the  anode  in  a  solution  of  sodium  sulphide  at  80 — 90°,  the  alloy 
may  be  deposited  unchanged  in  composition  on  an  iron  cathode,  copper 
and  iron  remaining  in  the  anode  mud.  With  an  electrolyte  consisting 
of  sodium  thioantimonate  and  sodium  hydroxide  at  65 — 70°,  the  tin 
may  be  dissolved,  the  antimony  being  deposited  on  the  cathode  in  a 
practically  pure  state  (99  66%).  C.  H.  D. 

Separation  of  Antimony  and  Tin.  Geokg  Panajotow  (Ber., 
1909,  42,  1296—1299). — Antimony  sulphide  is  insoluble  in  a  15% 
solution  of  hydrochloric  acid,  whereas  tin  sulphide  is  soluble ;  this  fact 
was  made  use  of  for  the  separation  of  antimony  and  tin  by  heating  a 
mixture  of  the  two  salts,  containing  about  15%  of  hydrochloric  acid,  at 
50 — 60°,  and  passing  a  rapid  stream  of  hydrogen  sulphide  through  the 
mixture  for  half  an  hour  ;  the  liquid  was  then  cooled  to  30°,  and  treated 
for  ten  minutes  more  with  a  slower  stream  of  gas.  The  precipitate 
was  filtered  on  a  Gooch  crucible,  washed  with  water  containing 
hydrogen  sulphide  to  remove  any  tin,  and  weighed  after  treatment 
successively  with  alcohol,  carbon  disulphide,  and  ether.  The  tin 
contained  in  the  filtrate  was  precipitated  by  hydrogen  sulphide  after 
neutralisation  with  ammonia.     The  method  gives  accurate  results. 

P.  H. 

Rhodium.  Alexander  Gutbiek  and  M.  Riess  {Ber.,  1909,  42, 
1437 — 1441 ). — The  reduction  of  rhodium  salts  to  the  metallic  state  by 
hydrazine  (Gutbier  and  Hofmeier,  Abstr.,  1905,  ii,  533)  may  be  utilised 
for  the  estimation  of  rhodium  (compare  Jannasch  and  Mayer  ;  Abstr., 
1905,  ii,  557).  Experiments  made  with  chloropentamminerhodium 
chloride  and  the  bromo-bromide,  and  with  several  alkali  rhodi- 
pentahalides  (Gutbier  and  Huttlinger,  Abstr.,  1908,  ii,  200),  show 
that  the  precipitation  should  take  place  in  hot  alkaline  solution,  and 
that  the  concentration  should  not  be  too  great.  The  rhodium  hydrosol 
at  first  formed  soon  changes  into  a  metallic,  glistening  precipitate, 
evolution  of  gas  taking  place  owing  to  the  catalytic  action  of  the 
metal  on  hydrazine.  The  precipitate  is  dried  at  105°,  and  heated  first 
in  air,  then  in  hydrogen,  and  finally  in  carbon  dioxide  freed  from 
oxygen.     The  metal  does  not  retain  alkali.  C.  H.  D. 

Naphthalene  Picrate  and  the  Estimation  of  Naphthalene. 
Willem  P.  Jorissen  and  J.  Rutten  (Chem.  Weekblad.,  1909,  6, 
261 — 272). — A  summary  of  the  methods  employed  in  the  estimation  of 
naphthalene.  That  of  Stavorinus  (Het.  Gas,  1905,  477)  is  condemned 
on  account  of  the  decomposition  of  naphthalene  picrate  and  tin- 
volatility  of  both  naphthalene  and  picric  acid  at  100°.    That  of  Colman 
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and   Smith  (Abstr.,   1900,   ii,    372)   gives  too  low  results,  owing  to 
solution  of  the  naphthalene  picrate  in  the  washing  water  employed. 

A.  J.  W. 

Nylander's  Reaction.  M.  E.  Rehfuss  and  Philip  B.  Hawk  (l'roc. 
A mer.  Soc.  Biol.  Ckem.,  1908,  xxxi — xxxii ;  J.  Biol.  Cham.,  6). — 
Mercuric  chloride  and  chloroform  do  not  interfere  with  Nylander's  test 
for  sugar  in  urine  (as  stated  by  Bechhold)  provided  the  urine  is  first 
boiled  for  five  minutes.  The  reaction  is  regarded  as  a  valuable 
confirmatory  test,  and  details  are  given  regarding  the  best  way  to 
effect  it  and  the  influence  of  other  substances  on  it.  Protein  does  not 
interfere  with  it,  unless  more  than  2%  is  present.  W.  D.  H. 

Barfoed's  Test.  William  H.  Welkek  (Proc.  Amer.  Soc.  Biol. 
Chem.,  1908,  xxxiii — xxxiv  ;  J.  Biol.  Ckem.,  6). — In  some  cases  where 
the  test  was  used  a  greenish-white  precipitate  was  produced  ;  the  cause 
was  traced  to  the  presence  of  sodium  chloride,  quite  a  small  percentage 
of  which  interferes  with  the  reaction.  The  nature  of  the  precipitate  is 
not  yet  clear.  W.  D.  H. 

Correction  of  Acidity  and  a  New  Method  for  the  Estimation 
of  Free  Volatile  Acidity  in  Wines.  Nicolu  Gallo  (Staz.  sper. 
agrar.  Ital.,  1909,  42,  37 — 50).- — Experiments  with  wines  to  which 
acetic  acid  had  been  added  show  that  when  it  is  a  question  of 
diminishing  the  amount  of  this  acid  in  a  wine  by  0-5 — 0'6°/on,  recourse 
should  be  had  to  normal  potassium  tartrate  and  never  to  the  carbonate. 
Calcium  carbonate  should  only  be  used  when  the  proportion  of  acetic 
add  to  bo  neutralised  is  very  large. 

The  following  method  for  estimating  the  free  volatile  acidity  of 
wines  depends  on  the  observation  made  by  the  author  (li.it  their  exists 
a  practically  constant  ratio  between  the  quantity  of  acetic  acid  in  a 
wine  and  the  quantity  extracted  by  ether  in  a  single  extraction.  The 
method  consists  in  shaking  25  c.c.  of  the  Wine  and  30  c.c.  of  ether 
vigorously  for  a  few  seconds  in  a  100  c.c.  cylinder  with  a  ground 
Stopper.  When  the  ether  has  settled,  20  c.c.  of  it  are  removed  by  a 
pipette  and  shaken  with  water  in  a  small  beaker.  The  other  is  then 
evaporated  at  a  low  temperature,  and  the  remaining  aeid  solution 
titrated  with  iV/10-sodium  hydroxide  ami  phenolphthalein.  The 
number  of  c.c.  of  alkali  solution,  multiplied  by  0"24  and  by  '■  80, 
the  parts  of  I  roo  acetic  acid  per  1000  of  the  wine.  T.  II    P. 

Estimation  of  Oxalic  Acid  in  Urine,     linn  MaoLsad  (Zeilsch. 

phytiol.  ('Item.,  i;iou,60,  20     24).  -  -Autenrieth  and   Berth's  method 

tr.,  L902,  ii,  576)  oonsists  briefly  in  treating  the  dog's  urine  with 

ium  chloride  and  ammonia  until  strongly  alkaline ;  the 

ti  red    after  eighteen  to  twenty  hours,  arid  the  precipitate 

i. e.|  in  l.i ■,,  hydrochloric  aeid  ;  this  is  shaken  with  a  mixture  ol 

ami  alcohol,  whioh  di  tolvs    the  oxalic  add,  and  in  the  final 

aqueous  solution  acidified   with  acetic  acid,  the  estimation  of  oxalic 

acid    a       calcium    oxalate    [|     mail.'    in    I  lie    usual    was.       At   Sail,.. i'. 

n,  the  accuracy  of  this  method  v.  !   and  ill"  statement 
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of  Autenrieth  and  Earth  is  confirmed  that  the  method  is  exact ;  no 
oxalic  acid  is  left  in  the  filtrate  after  removal  of  the  first  precipitate. 

W.  D.  H. 

Estimation  of  Total  Tartaric  Acid  in  Tartaric  Products. 
P.  Cables  (/.  Pharm.  Chim.,  1909,  [vi],29,  381—382  ;  Bull.  Soc.  chim., 
1909,  [iv],  5,  567—568;  Ann.  Chim.  anal.,  14, 183— 185).— In  addition 
to  the  precautions  already  mentioned  (Abstr.,  1907,  ii,  655)  as  necessary 
in  making  this  estimation,  it  is  suggested  that  litmus  paper  should  be 
used  as  an  indicator.  An  aqueous  solution  of  potassium  tartrate  or 
potassium  sodium  tartrate,  whichever  product  will  result  from  the 
titration,  is  prepared,  and  the  coloration  assumed  by  pieces  of  litmus 
paper  placed  in  this  is  used  as  a  standard  of  neutrality.  The  potassium 
hydrogen  tartrate  to  be  titrated  is  then  dissolved  in  water,  a  few 
drops  of  phenolphthalein  added  and  some  pieces  of  litmus  paper,  and 
the  titration  proceeded  with  until  the  litmus  paper  assumes  a  blue 
tint.  The  liquid  is  then  boiled,  more  litmus  paper  added,  and  the 
titration  continued  until  the  colour  of  the  paper  is  the  same  as  that  in 
the  standard  liquid.  At  this  stage  the  addition  of  a  few  more  drops 
of  alkali  should  cause  the  red  coloration  due  to  phenolphthalein  to 
appear.  T.  A.  H. 

Estimation  of  Amino-acids  in  Urine.  Valdemar  Henriques 
(Zeitsch.  physiol.  Cfiem.,  1909,  60,  1—9).— See  this  vol.,  ii,  506. 

Halphen's  Reaction.  Leon  Ronnet  (J.  Pharm.  Chim.,  1909, 
[vi],  29,  379 — 380). — The  author  has  tried  the  modified  form  of  this 
reaction  described  by  Gamier  (this  vol.,  ii,  447),  and  finds  that  it  is 
less  sensitive  than  the  test  as  originally  described  by  Halphen.  For 
the  quantitative  estimation  of  cotton  seed  oil,  the  author  applies 
Halphen's  reaction  colorimetrically,  the  colour  given  by  an  oil  containing 
a  known  quantity  of  cotton  seed  oil  being  used  as  a  standard  of 
comparison.  T.  A.  H. 

Estimation  of  Added  Water  in  Altered  Milks.  Andre 
Kltng  and  Paul  Roy  (Compf  rend.,  1909,  148,  1050—1052  *).— The 
estimation  of  added  water  in  milk  which  has  been  kept  for  auy  length 
of  time  is  complicated  by  the  fermentations  which  occur  in  spite  of 
preservatives  and  convert  part  of  the  non-fatty  solids  into  volatile 
matter.  The  authors  determine  the  total  nitrogen  by  Kjeldahl's 
method,  having  first  evaporated  to  dryness  under  reduced  pressure. 
The  total  nitrogen  per  litre  multiplied  by  the  factor  6  39  gives  the 
amount  of  protein  matter,  which  is  either  compared  with  that  in  a 
milk  of  similar  origin,  or,  in  default,  with  the  standard  value  33  grams 
per  litre.  The  authors  show  that  this  method  is  capable  of  yielding 
concordant  results  with  the  same  milks  when  fresh  and  after  two  years' 
storage.     The  addition  of  5".,  of  water  can  be  detected  unmistakably. 

R.  J.  C. 

Distinctions  between  Natural,  Artificial,  and  Synthetic 
Camphors.  Wilhelm  Lohmann  (Ber.  Deut.  pharm.  Gee.,  1909,  19, 
222 — 226). — After  a  historical  resume  of  the  processes  available  for 

*  and  Ann.  Chim.  anal.,  1909,  14,  215—217. 
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the  manufacture  of  synthetic  camphor,  the  author  points  out  that  the 
melting  point  is  not  a  safe  means  of  distinguishing  natural  from 
synthetic  camphor,  and  that  the  best  means  is  the  observation  of  the 
rotatory  power,  all  the  synthetic  camphor  so  far  placed  on  the  market 
being  optically  inactive.  Some  commercial  synthetic  camphors  are 
impure,  and  consist  of  mixtures  of  carnphene,  borneol  or  isoborneol, 
and  camphor.  The  presence  of  such  impurities  can  be  detected  by 
fractional  sublimation,  and  estimated  by  acetylating  the  crude  product, 
suitably  diluted  with  turpentine  oil,  and  determining  the  amount  of 
acetic  esters  formed.  The  estimation  might  also  be  carried  out  by 
melting  the  crude  product  with  phthalic  anhydride,  converting  the 
bornyl  hydrogen  phthalate  formed  into  the  sodium  salt  by  adding 
sodium  hydroxide,  and  then  shaking  out  the  unchanged  camphor  with 
ether  and  weighing  it.  Artificial  camphor  (pinene  hydrochloride)  can 
be  readily  distinguished  from  natural  camphor  by  heating  it  with 
potassium  hydroxide  until  all  volatile  products  have  passed  off,  and 
then  testing  the  residue  for  chlorides.  T.  A.  H. 

Choline  in  Animal  ^Tissues  and  Fluids.  W.  Webster  (Bio- 
Chem.  J.,  1909,  4,  117— 126).— The  author  is  of  the  opinion  that  the 
tests  hitherto  employed  for  the  detection  of  choline  in  the  blood  are 
untrustworthy,  and  denies  that  choline  can  be  detected  by  their  means. 

'  W.  D.  H. 

Estimation  of  Creatinine.  F.  C.  Cook  (Proc.  Amer.  Soc.  Biol. 
Chem.,  1908,  xxiv;  J.  Biol.  Chem.,  6). — Certain  factors  influence  the 
estimation  of  creatinine  by  Folin's  colorimetric  method.  If  more  than 
10  c.c.  of  alkali  are  used,  lower  results  are  obtained,  because  the  alkali 
dissolves  creatinine  picrate.  Thirty  c.c.  of  picric  acid  gave  but 
slightly  higher  results  than  1")  c.c.  The  presence  of  protein  and  the 
period  of  standing  are  also  factors  that  influence  the  results.  Of 
four  other  methods  examined,  the  autoclave  method  of  Benedict  and 
Myers  gave  the  most  satisfactory  results.  W,  1».  EL 

Alkaloid  Reactions.     Eserine  (Physostigmine).     C.  Reich  urn 

(I'harm.  Zentr.-h.,   1909,  50,375 — 384). — The  author  is  investigating 

smatically  the  colour  reactions  and  other  distinctive  characters  of 

the  chief  alkaloids,  and  a  considerable   number  of    these   have  been 

dealt  with  m  previous  papers, 

[fa  little  eserine  sulphate  is  placed  on  a  glass  slip  and  moistened 

with  wain,  and  tO  the  drop  Of    solution     o    Formed  a  drop  of    sulphuric 

acid  is  added,  characteristic  crystals  of  a  Bparinglj  soluble  BUlphats 
separate.  Alter  a  while,  the  preparation  gradually  becomes  oily 
and  eventually  resinous.  Km  the  crj  tal  retain  their  oharaoteri  bio 
appearance  for  a  considerable  time.  With  nitric  acid,  a  similar 
eparation  of  crystals  occurs,  and  if  the  preparation  is  not  warmed, 

the    acid    remain       eoloutle         for     a     da\         (III     addition    of     pntas.-iuiii 

<  iii-nin  lie  to  i  Iphate  iii  presence  of  nitric  acid,  a  green  ma 

rmed,  and  a  similar  ohange  ooours,  but   more  Blowly,  in  pri 

of   sulphuric  and.     Tl Ikaloid  reduce    molybdio  acid  verj    slowly 

and  slightly   in   the  cold,    bu{    rapidlj   gives  s    blue  coloration   on 
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warming.  No  coloration  is  given  by  eserine  sulphate  in  the  cold 
with  titanic  acid  in  sulphuric  acid,  but  on  warming  slightly  a  yellowish- 
brown  tint,  changing  to  reddish-brown,  is  obtained  ;  this  rapidly 
disappears,  yielding  a  colourless  solution.  The  foregoing  are  the  most 
characteristic  of  the  numerous  reactions  described.  In  each  case 
detailed  directions  for  the  application  of  the  colour  reaction  are  given. 

T.  A.  H. 

Reaction  of  Hordenine  and  Urotropine.  A.  Labat  (/.  Pharm. 
Chim.,  1909,  [vi],  29,  433— 435).— Deniges  has  shown  (Abstr.,  1908,  i, 
775)  that  hordenine,  like  other  substances  containing  a  ^j-tolyl  nucleus, 
gives  a  green  coloration  when  heated  with  formaldehyde  and  sulphuric 
acid.  The  author  now  points  out  that  since  urotropine  yields  formalde- 
hyde under  the  conditions  of  this  experiment,  it  can  replace  the  latter 
in  making  the  test,  and  conversely,  that  hordenine  can  be  used  for  the 
detection  of  urotropine.  T.  A.  H. 

Estimation  of  Urea.  Clarence  Quinan  (J.  Biol.  Cliem.,  1909,  6, 
173 — 179). — A  modification  of  the  hypobromite  method  is  described, 
in  which  greater  exactness  is  obtained  by  the  use  of  a  modified  Lunge's 
gas-volumeter.  W.  D.  H. 

Detection  in  Urine  of  Chromogens  of  Methylene- blue, 
Thionin,  and  Lauth's  Violet  by  Oxidising  Agents  in  Acid 
Media.  C.  Fleig  (J.  Pharm.  Chim.,  1909,  [vi],  29,  513—520).— 
Methylene-blue  may  be  eliminated  in  the  urine  as  such  or  as  (1)  a 
"  chromogen  of  elimination,"  which  is  stable  and  yields  methylene-blue 
only  after  boiling  with  acetic  acid  and  subsequent  oxidation  by 
exposure  to  air,  or  (2)  a  "  chromogen  of  fermentation,"  formed  by  the 
action  of  micro-organisms  in  alkaline  or  feebly  acid  urines.  This 
second  chromogen  is  unstable  and  yields  methylene-blue  by  mere 
exposure  to  the  atmosphere. 

The  new  test  consists  in  adding  either  hydrogen  peroxide  or 
ammonium  persulphate  to  urine  supposed  to  contain  either  of  these 
chromogens ;  the  unstable  one  yields  methylene-blue  at  once,  the 
stable  one  only  after  the  further  addition  of  acetic  acid  and  boiling  for 
a  few  minutes.  If  methylene-blue  is  present  to  begin  with,  it  is 
extracted  by  means  of  chloroform.  Methylene-blue  is  eliminated  in 
the  fasces  in  the  form  of  a  chromogen  different  from  those  occurring 
in  the  urine.  The  same  test  may  be  applied  to  the  detection  of  the 
chromogens  of  thionin  and  Lauth's  violet  in  urine,  but  in  the  case  of 
thionin,  dilute  hydrochloric  acid  is  preferable  to  acetic  acid  as  a  hydro- 
lysing  agent,  and,  further,  ferric  chloride  solution  may  be  used  as  an 
oxidising  agent  in  place  of  hydrogen  peroxide  or  ammonium  per- 
sulphate. The  test  is  not  applicable  to  the  urinary  chromogens  of 
triphenylmethane  dyes.  Fluorescein  is  eliminated  in  the  urine 
unchanged,  T.  A  H. 

Formation  of  Crystals  of  Haemin  by  means  of  Alkali 
Iodides  or  Bromides.  Geokges  Guerin  (J.  Pharm.  Chim.,  1909,  [vi], 
29,  377 — 378). — Fresh  defibrinated  blood  was  dialysed  until  it  no  longer 
contained  chlorides.     A  drop  of  this  preparation,  placed  on  a  micro- 
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scope  slide  and  evaporated  to  dryness,  gave  on  addition  of  a  dilute 
solution  of  an  alkali  bromide  or  iodide,  microscopic  crystals  identical 
in  form  with  those  of  hsemin  (haematin  hydrochloride)  produced  in 
Teichmann's  test  for  blood.  T.  A.  H. 

Tests  for  Pus  and  Blood.  Joseph  H.  Kastle  and  Norman 
Roberts  {Proc.  Amer.  Soc.  Biol.  Chem.,  1908,  xlvi — xlvii;  J.  Biol. 
Chem.,  6). — Peroxydases  are  absent  from  normal  urine,  but  are 
present  in  active  inflammatory  conditions  of  the  genito-urinary  tract 
when  pus  appears  in  the  urine. 

Phenolphthalein  as  a  reagent  for  the  detection  of  blood  is  very 
sensitive ;  1  part  of  blood  in  80  million  parts  of  water  can  be 
detected.     Blood-stains  more  than  a  year  old  give  the  reaction. 

W.  D.  H. 

Animal  Faeces.  I.  Comparison  of  the  Analysis  of  Fresh 
and  Air-dried  Faeces.  A.  D.  Esimett  and  Harry  S.  Grindley 
(J.  Amer.  Chem.  Soc,  1909,  31,  569 — 579). — In  the  preparation  of 
faeces  for  analysis,  it  is  usual  to  dry  them  in  the  air,  and  afterwards 
reduce  them  to  powder.  It  is  desirable,  however,  to  determine  the 
composition  of  the  fresh,  undried  material,  since  a  loss  of  nitrogen 
usually  occurs  on  drying.  Moreover,  the  analysis  of  fresh  dung 
facilitates  the  study  of  the  nature  of  the  metabolic  and  undigested 
products. 

It  has  now  been  found  that  proteins,  fat,  moisture,  ash,  carbo- 
hydrates, and  phosphorus  can  be  easily  and  satisfactorily  estimated  in 
the  fresh  faeces  of  swine  and  cattle.  In  the  case  of  swine-dung,  it  is 
considered  that  the  losses  which  occur  on  drying  are  chiefly  due  to 
mechanical  errors  introduced  by  the  manipulation  of  the  material 
during  the  drying  process,  and  not  to  the  loss  of  any  particular 
constituent.  In  cases  in  which  there  is  any  danger  of  loss  of  nitrogen 
_or  the  products  of  fermentation,  the  analysis  of  the  fresh  material, 
preserved  with  thymol,  is  preferable  to  the  dry  method.  In  connexion 
with  the  analysis  of  fresh  faeces,  it  is  necessary  that  the  food-stuffs 
supplied  to  the  animals  should  bo  ground  or  chopped  fairly  Small, 
otherwise  the  dung  will  contain  coarse,  undigested  particles,  and  it 
will  consequently  be  difficult  to  obtain  an  average  sample.         E.  G. 

New  Reaction  of  Abraatol.  Otto  kino  Caklktti  (Boll.  Chim, 
Farm.,  1909,  6,  22.!— 221).— The  following  reaotion  allows  of  the 
dntiH'Mon  (if  OUIMMCi  gram  of  ahrastol  in  tlie  extrari  prepared  from 
f 1  in  vti  i ■  i.i  I ^  in  the  manner  described  by  Vilali  (  \lisl  r.,  1  DON,  ii,  (i  12). 

\iier  removal  of  the  solvent  by  evaporation,  the  residue  is  treated 
with  2 — 3  c.c  of   oonoentrated  sulphuric  acid  and  then   with   1    to 

2  drops  of  u  ID",',  aqueous  or  alcoholic  tartaric  acid  solution,  the 
cap  ale  being  then  cautiously  healed  bj  means  of  a  small  flame.  In 
pi.  .nee  of  abra  tol,  emerald-green  trite  form  in  the  liquid,  which 
Im  i.e.  irmly  green  on  shaking,   The  coloration  disappears  ii  the 

olution  i  diluted  with  water,  This  reaotion  has  the  advantage  over 
thai  given  by  ferric  ohloride,  that  ii  ii  not  influenced  by  the  pre  enw 
of  •  oIh.  T,  I L  !'• 
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Measurement  of  the  Optical  Constants  of  Certain  Liquid 
Crystals.  Ernst  Doun  and  Wilhelm  Lohmann  (Ann.  Physik, 
1909,  [iv],  29,  533 — 565). — The  refractive  indices  of  the  isotropic  and 
the  two  anisotropic  forms  of  ethyl  ethoxybenzylideneaorino-a-rnethyl- 
cinnamate  and  ethyl  ethoxybenzylideneamino-a-ethylcinnamate  have 
been  determined.  Values  are  recorded  for  the  lithium,  sodium,  and 
the  green  and  blue  mercury  lines. 

The  double  refraction  of  the  anisotropic  modifications  is  very  con- 
siderable, being  about  twice  as  large  as  that  of  calcspar.  With 
increase  of  temperature,  the  refractive  index  of  the  isotropic  liquids 
diminishes,  whilst  that  of  the  crystalline  liquids  increases.  In  the 
anisotropic  modifications  which  are  formed  at  lower  temperatures  both 
substances  behave  like  uniaxial  solid  crystals.  This  is  regarded  as 
evidence  against  the  emulsion  theory  of  crystalline  liquids. 

H.  M.  D. 

Biaxial  Liquid  Crystals.  Frederic  Wallerant  (Compt.  rend., 
1909,  148,  1291  — 1292). —The  anisotropic  liquid  obtained  by  melting 
azoxyanisole  possesses  different  optical  properties  when  examined  in  a 
beam  of  convergent  light  from  the  anisotropic  liquid  which  results 
when  isotropic  liquid  anisole  is  cooled  down.  This  is  strong  evidence 
in  favour  of  the  idea  that  such  anisotropic  liquids  really  contain  liquid 
crystals,  the  orientation  of  the  crystals  depending  on  how  the  aniso- 
tropic liquid  has  been  obtained.  T.  S.  P. 

Magnetic  Dichroism  of  Different  Minerals.  Georges  Meslin 
(Compt.  rend.,  1909,  148,  1179—1180). — From  an  examination  of 
thirty  different  minerals  immersed  in  nine  different  liquids,  it  is  shown 
that  the  magnetic  dichroism  of  the  mineral  runs  parallel  with  the  amount 
of  double  refraction  ;  for  example,  with  siderite,  where  the  difference 
between  the  indices  of  refraction  is  031,  the  magnetic  dichroism  is 
strong,  whereas  with  apatite,  where  the  difference  is  only  0'004,  there 
is  no  magnetic  dichroism.  Moreover,  when  there  is  a  change  in  sign 
in  the  dichroism,  it  occurs  when  the  mineral  is  immersed  in  a  liquid  of 
which  the  refractive  index  is  approximately  equal  to  the  mean  refractive 
index  of  the  mineral.  T.  S.  P. 

Secondary  Spectrum  of  Hydrogen.  A.  Dufour  (Phil.  Mag., 
1909.  [vi],  17,  854 — 855). — A  claim  for  priority  against  Hogley  (this 
vol.,  ii,  359).  The  stellar  and  secondary  spectra  were  always  obtained 
together  in  the  author's  experiments,  even  when  the  hydrogen  was  at 
atmospheric  pressure.  H.  M.  D. 

Arc  Spectrum  of  Yttrium.  G.  Eberhard  (Zeitsch.  wiss.  Photo- 
graph.  I'hotophysik.  Photochem.,  1909,7,  245 — 253). — The  wave-lengths 
and  intensities  of  the  Hues  in  the  arc  spectrum  of  yttrium  have  been 

vol.  xcvi.  ii.  35 
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measured.  By  the  use  of  a  series  of  rare  earth  fractions,  obtained  by 
Urbain's  method  of  fractionation,  the  gradual  variation  in  the  intensity 
of  the  yttrium  lines  was  also  observed.  The  results  are  tabulated  and 
compared  with  previous  measurements  of  Kayser  and  of  Exner  and 
Haschek.  The  differences  in  the  recorded  intensities  of  many  lines 
are  attributed  to  the  different  times  of  exposure  of  the  plates. 

H.  M.  D. 

Quantitative  Spark  Spectra  of  Titanium,  Uranium,  and 
Vanadium.  James  H.  Pollok  (Sci.  Proc.  Roy.  Dubl.  Soc,  1909,  11, 
331 — 337). — Photographs  have  been  obtained  of  the  spark  spectra 
yielded  by  solutions  containing  10,  1,0T,0"01,  and  0001"  of  titanium, 
uranium,  and  vanadium.  The  wave-lengths,  intensities,  and  per- 
sistencies of  the  various  lines  are  recorded  in  tabular  form.  From  a 
comparison  of  the  spectra  given  by  the  fused  metals,  it  was  found  that 
in  all  three  cases  the  solutions  give  all  the  lines  exhibited  by  the 
free  metals.  H.  M.  D. 

An  Example  of  a  Longitudinal  Positive  Zeeman  Effect  in 
the  Emission  Spectra  of  Vapours.  A.  Duf.jur  (Com/it.  rend., 
1909,  148,  1311— 1312).— An  investigation  of  the  action  of  a 
magnetic  held  of  28,000  units  on  the  band  \  =  5789"7  of  oxide  of  iron 
has  shown  that  the  Zeeman  effect  parallel  to  the  lines  of  force  is 
positive.  The  deviation  of  the  magnetic  doublet  is  about  five  times 
less  than  that  for  the  sodium  /.Mine,  and  the  circular  polarisation  of 
the  components  is  complete.  Observations  perpendicular  to  the  lines 
of  force  indicate  that  the  band  in  question  furnishes  an  ordinary 
triplet. 

No  general  relation  exists  between  the  occurrence  of  a  longitudinal 
positive  Zeeman  effect  and  the  incomplete  extinction  of  the  components 
of  the  magnetic  doublets  by  a  circular  analyser.  This  rule  only 
applies  in  certain  classes  of  compounds  ;  the  observed  Facts  again  snow 
that  different  band  spectra  possess  different  characteristics,  and 
that  the  Zeeman  effect  may  be  utilised  to  classify  them.  T.  S.  P. 

Emission  of  Light  in  Banded  Spectra.  Joiiannks  Stabe 
(Arm.  Physik,  1909,  [iv],  29,  316  330),  In  reference  to  the  view  of 
Lenard  ami  Baeland  (this  vol.,  ii,  283)  thai  tin'  phenomenon  of  phos 
phoresceni  sticallj  connected  with  the  photo-electric  effect,  the 

author  points  out  tint  this  is  in  agreement  with  bis  general  theory  of 
banded  pectra  (compare  Ah  tr.,  1907,  ii,  L47,  417;  1908,  ii,  138, 
746,911  .  I'.mi'.i.  n,  Kiii,  109).  According  in  this  theory  both  phos- 
phorescence and  fluorescence  are  dependeni  mi  the  absorption  of  light 
■  i  i  wave  length  .  resulting  in  the  separation  "l  ralenoj  electrons ; 
lb.'  emission  of  light  is  then  due  to  the  re  union  "i  the  valenoj  electrons 
«iili   the  atomic  re  idui        Whereas  in  a   fluorescing  Bubstanoe  the 

valei  "i i  bine  ii ediatelj  or  after  a  very  short  interval 

with  the  atomio  residui   .  ii  is    apposed  thai   the  special  characteristic 

ni  pi  luted  in  a  combination  ■■!  part  of  the  separated 

with  hi  In- 1  atoms,  energj  being  required  for  i  In-  re  olution  ol 


GENERAL   AND   PHYSICAL   CHEMISTRY.  531 

these   combinations   before  re-combination   of   the  electrons   with   the 
atomic  residues  can  take  place. 

The  author  maintains  the  correctness  of  his  previous  view,  that  the 
line  spectrum  of  an  element  is  due  to  positively  charged  atoms  of  the 
element,  and  throws  doubt  on  Lenard's  theory,  that  the  chief  series  of 
lines  is  due  to  electrically  neutral  atoms,  and  the  secondary  series  to 
positively  charged  ions.  H.  M.  D. 

Influence  of  their  State  in  Solution  on  the  Absorption 
Spectra  of  Dissolved  Dyes.  Samuel  E.  Sheppard  (Proc.  Roy.  Soc, 
1909,  82,  A,  256 — 270). — The  absorption  spectra  of  solutions  of  certain 
dyes  have  been  examined.  The  absorption  spectrum  of  the  isocyaniues, 
pinacyanols,  and  cyaniue  in  aqueous  solution  is  quite  different  from 
that  of  the  solutions  in  ethyl  alcohol  and  other  orgauic  solvents.  This 
difference  is  supposed  to  be  due  to  the  dye  being  present  partly  or 
wholly  as  a  colloid  in  the  aqueous  solution.  The  fact  that  the  aqueous 
solutions  are  coagulated  by  electrolysis  and  by  repeated  heating  and 
cooling,  and  that  they  show  the  Tyndall  effect,  affords  evidence  in 
support  of  this  view. 

Dyes  which  are  present  in  true  solution  show  the  smallest  changes 
in  the  absorption  spectrum  when  the  concentration  is  varied.  The 
absorption  maxima  are  not  displaced,  and  if  the  dyes  are  chemically 
stable,  Beer's  law  is  found  to  hold  good.  On  the  other  hand,  dyes 
which  are  wholly  or  partly  present  in  the  form  of  colloids  exhibit 
considerable  changes  when  the  concentration  alters  and  Beer's  law 
does  not  hold.  In  solid  media,  like  collodion  and  gelatin,  similar 
relationships  are  found. 

From  his  observations  the  author  draws  the  conclusion  that  the 
process  of  dyeing  is  strictly  analogous  to  the  "  solution  "  of  dyes  in 
liquid  solvents,  in  that  corresponding  phases  or  grades  of  solution  are 
to  be  found  in  the  two  cases.  H.  M.  D. 

Absorption  Spectra  of  Solid  Tetramethylpicene  and  of  its 
Solutions.  John  E.  Purvis  and  Annie  Homer  (Proc.  Camb.  Phil. 
Soc,  1909,  15,  82-84.  Compare  Trans.,  1908,  93,  1319).— A 
comparison  of  the  absorption  spectra  of  the  solid  hydrocarbon  and  of 
its  iyr/1000  solutions  in  benzene  and  ethyl  alcohol  has  been  made.  In 
all  cases  three  absorption  bauds  are  found,  but  the  relative  position 
of  these  varies.  In  the  benzene  solution  both  the  general  and  selec- 
tive absorption  are  shifted  towards  the  red  in  comparison  with  the 
alcoholic  solution,  and  there  is  a  further  shift  in  the  case  of  the  solid 
hydrocarbon.  The  phenomena  are  attributed  to  the  differences  in  the 
damping  effect  exerted  by  the  medium  on  the  vibrations  of  the  active 
molecules  of  the  solute.  H.  M.  D. 

Absorption  Spectra  of  Concentrated  and  Diluted  Solutions 
of  Chlorophyll.  John  E.  Purvis  (Proc.  Camb.  Phil.  Soc,  1909,  15, 
85 — 88). — A  comparison  of  the  absorption  spectra  of  chlorophyll  in 
concentrated  and  dilute  solutions  has  been  made.  Ethyl-alcoholic 
solutions,  the  concentrations  of  which  were  in  the  ratio  7198  :  1, 
were  compared,  photographic  records  of  the   absorption    beiug  taken 

35—2 
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after  the  solutions  had  been  allowed  to  remain  for  gradually  increasing 
intervals  of  time.  The  two  freshly  prepared  solutions  show  hands  at 
A  538  and  565,  and  the  general  absorption  in  both  begins  at  about 
A  510.  After  standing  for  several  days,  the  strong  solution  shows 
well-marked  bands  at  A  538  and  508,  together  with  a  trace  of  the  band 
at  A  f>65,  and  the  general  absorption  is  very  much  smaller  than  in  the 
freshly  prepared  solution.  In  the  dilute  solution  A  565  is  stronger,  and 
A  538  much  weaker,  than  in  the  corresponding  strong  solution,  and  no 
band  can  be  observed  at  A  508.  The  observed  gradual  changes  in  the 
spectra  are  supposed  to  be  due  to  enzyme  action.  H.  M.  D. 

Polarisation  by  Lateral  Diffusion.  Georges  Meslin  (Compt. 
rend.,  1909,  148,  1095— 1097).— A  limpid  liquid  illuminated  by  a  ray 
of  light  and  viewed  from  the  side  diffuses  light,  which  is  partly 
polarised  in  the  plane  defined  by  the  incident  and  diffused  beams.  If 
crystalline  particles  are  suspended  in  the  liquid,  the  amount  of  diffused 
light  is  greater,  but  the  proportion  polarised  is  less,  although  in  the 
same  plane.  This  effect  was  found  in  more  than  1000  different  liquids. 
Boric  acid  suspended  in  liquids  of  refractive  index  greater  than  1  '42, 
such  as  terebenthene,  benzene,  aniline,  etc.,  and  also  pyrogallol  under 
certain  conditions,  exhibits  the  abnormal  property  of  diffusing  light 
which  is  jiolarised  in  a  plane  perpendicular  to  the  plane  of  diffusion 
(negative  dichroism).  In  this  case  the  transmitted  ray  is  polarised 
in  the  plane  of  diffusion  (positive  dichroism).  In  all  other  cases  where 
tho  transmitted  beam  exhibits  positive  dichroism  (such  as  potassium 
carbonate  suspended  in  light  petroleum),  the  diffused  (reflected)  beam 
is  polarised  in  the  same  plane. 

The  peculiar  spontaneous  dichroism  of  boric  acid  suspensions  is 
attributable  to  the  orientation  of  the  crystals  by  gravity.       It.  J.  C. 

An  Ammonium  Model.  Edqab  Wedekind  {Bar.,  1909,  42, 
2142 — 2147). — The  model  is  composed  of  two  concentric  circular 
hoops,  one  of  which  can  rotate  about  a  vertical  diameter  inside  the 
other  one  ;  by  attaching  five  spheres  to  the  circumferences  of  tho  two 
circles,  or  by  placing  one  in  the  centre  and  four  on  the  circumference, 
it  is  possible  to  explain  the  isomerism  and  mechanism  of  the  formation 
of  quaternary  ammonium  sails.  Kor  a  detailed  account  of  this  tho 
original  paper  should  be  consulted.  P.  II. 

Calculations  in  Photochemical  Processes.  Kkitz  WmoBBI 
</:.,-.,  1909,  42,  1783— 1786).— rnh'inical.  Reply  to  Byk  (oompare 
this  vol.,  ii,  451).  P.  II. 

Influence   of    Radium   on    Rate   of    Crystallisation.       Loutt 

id.,  1909,  148,  1251      1254*).     Sulphur,  can 

fully  purified  by  successive  fractional  distillations,  was  sublimed  on  i<> 

a  mici  ide,  where  it  appeared  in  detached  hemispherical  drops. 

Drop    with  a  dia bar  lesi  than  80/t  do  aol  crystallises] taneoualy, 

whilst  ih"  e  of  diameter  more  than  180^  orj  tallies  in  ■<  leu  minutes, 
Mo  '  "i  i h.-  drops  were  from  54  i"  90/i  in  diameter,  about  65  being 

•   ud  A-   luitlium,  IlHl'.',  6,  Ml      nu. 
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deposited  per  square  millimetre.  These  crystallised  spontaneously  at 
the  rate  of  about  one  per  day. 

A  slide  was  partly  covered  with  lead  sheet  5  mm.  thick,  and  the 
remainder  was  exposed  to  the  radiation  from  25  mg.  of  radium  con- 
tained in  a  glass  bulb  0'9  mm.  thick.  The  exposed  part  crystallised 
spontaneously,  and  by  contact  from  drop  to  drop  at  such  a  rate  that  at 
the  end  of  four  days  about  3  to  5  times  as  much  was  crystallised  as  on  the 
protected  part  of  the  slide.  The  remaining  drops  in  the  exposed  part 
all  crystallised  when  the  slide  was  heated  at  70°  for  six  hours,  whereas 
only  a  moderate  crystallisation  occurred  in  the  unexposed  portion. 

Solidification  of  superfused  sulphur  deposited  inside  a  tube  occurs 
spontaneously  where  radium  emanation  is  allowed  to  settle  down,  but 
most  of  the  rest  of  the  sulphur  remains  liquid. 

Rontgen  rays  are  without  effect  on  the  rate  of  crystallisation,  hence 
it  is  probable  that  radium  y-rays  are  also  without  effect.  Since  a-iays 
could  not  penetrate  the  glass  of  the  bulb  containing  the  radium,  it 
follows  that  the  crystallising  action  described  was  due  to  the  radium 
0-raye.  R.  J.  C. 

Radium  and  Uranium  in  Radioactive  Minerals.  Ellen 
Gleditsch  (Compt.  rend.,  1909,  148,  1451  — 1453  *).— it  is  generally 
accepted  from  the  experiments  of  Boltwood,  McCoy,  Rutherford,  and 
Boltwood  and  Strutt  (compare  Abstr.,  1905,  ii,  295,  366,  568,  787) 
that  the  ratio  of  radium  to  uranium  in  all  rocks  is  constant.  The 
method  of  estimation  by  dissolving  the  mineral  in  acid  and 
measuring  the  activity  of  the  emanation  given  off  is  objected  to  by  the 
author  on  various  grounds,  principally  the  fact  that  if  the  mineral 
contains  sulphides,  these,  during  the  dissolution  in  nitric  acid,  give 
rise  to  barium  and  lead  sulphates,  which  would  carry  down  some 
radium  sulphate. 

The  author  estimates  the  radium  in  various  minerals  by  dissolving 
them  completely  in  suitable  solvents.  Alternate  additions  of  barium 
chloride  and  sulphuric  acid  are  made  until  the  mother-liquors  are  no 
longer  radioactive.  The  active  precipitates  are  converted  into 
carbonates  by  boiling  with  sodium  hydroxide  and  sodium  carbonate, 
and  are  then  completely  dissolved  in  hydrochloric  acid.  The  radium  in 
the  solution  is  estimated  by  the  emanation  evolved.  The  ratio  of 
radium  to  uranium  is  not  constant  in  the  minerals  analysed. 
Joachimsthal  pitchblende  contains  radium  and  uranium  in  the  ratio 
given  by  Boltwood.  A  French  autunite  contains  relatively  less 
radium,  and  Ceylon  thorianite  more  radium,  than  pitchblende.  It 
might  be  supposed  that  since  autunite  is  a  secondary  mineral,  the 
original  ratio  may  have  become  modified,  as  certain  pyromorphites  con- 
taining radium  are  free  from  uranium  altogether.  The  discrepancy  in 
the  case  of  thorianite  is  more  difficult  to  understand.  R.  J.  C. 

Absorption  of  the  y-Rays  of  Radium  by  Lead.  Y.  Tuomi- 
koski  (I'kysikal.  Zeitsch.,  1909,  10,  372— 374).— The  absorption  of  the 
y-rays  from  radium  emanation  by  lead  has  been  measured  for  different 
thicknesses  reaching  up  to  19  cm.  The  value  of  the  absorption 
coefficient  decreases  gradually  as  the  thickness  of  the  layer  of  lead 
"  and  Lc  Radium,  1909,  6,  165— 1C6. 


534  ABSTRACTS    OF    CHEMICAL    PAPERS. 

traversed  increases.  Between  1-5  and  12  era.,  it  is,  however,  nearl\- 
constant,  the  value  of  X  being  0'52 — 0-50.  The  mean  value  of  A 
between  120  and  15"8  em.  is  0-39,  and  a  further  drop  in  the  absorp- 
tion coefficient  then  appears  to  take  place,  the  mean  value  between 
158  and  18  cm.  being  025.  H.  M.  D. 

Radium  Emanation.  Andre  Debierne  (Compt.  rend.,  1909,  148, 
1264—1267.  Compare  Rutherford,  Abstr.,  1908,  ii,  791  ;  Rutherford 
and  Royds,  this  vol.,  ii,  203). — The  emanation  from  a  solution  of 
0'2  gram  of  radium  was  purified  from  oxygen,  hydrogen,  and  carbon 
oxides  by  successive  treatment  with  heated  copper,  copper  oxide, 
phosphoric  oxide,  and  fused  potash.  Nitrogen  was  removed  by  slightly 
heated  metallic  lithium.  The  purified  emanation  was  liquefied  between 
-  175°  and  -  150°,  and  a  residue  consisting  of  helium  with  a  little 
emanation  was  pumped  off.  The  liquefied  emanation  was  free  from 
helium  and  neon. 

The  mean  volume  of  emanation  in  equilibrium  with  1  gram  of 
radium  was  found  to  be  0'58  cub.  mm.,  a  value  in  exact  agreement 
with  that  given  by  Rutherford  (loc.  cit.),  although  the  method  of 
isolation  was  quite  different.  The  actual  volumes  of  emanation 
determined  were  0G0,  0'52,  0"61,  059  after  three,  six,  nine,  and  thirty- 
two  days  accumulation  in  the  radium  solution  respectively.  The 
initial  contraction  of  the  emanation  and  tho  final  development  of 
helium  noted  by  Rutherford  were  observed.  The  emanation  had  a 
half-period  of  3-81  days  (Rutherford  found  375),  but  the  small 
proportion  of  uncondensed  emanation  mixed  with  the  helium  appeared 
to  have  a  somewhat  longer  half-period.  The  emanation  at  atmospheric 
pressure  exhibits  spontaneous  electric  discharges,  particularly  if  the 
(•outlining  tubes  are  of  fusible  lead  glass,  which,  moreover,  turns 
violet  under  the  influence  of  the  radiation.  The  phenomenon  is 
all  i  -United  to  the  accumulation  of  electric  charges  from  a-  and  /i- part  ides 
when  the  glass  has  sufficient  insulating  power.  K.  .1.  C. 

Liberation  of  Heat  from  Radioactive  Substances.  William 
In  \m:  {Compt.  rend.,  L909,  148,  1448  — 1451).— An  extremely 
sensitive  calorimeter  is  described,  consisting  of  two  bulbs  connected 
by  a  horizontal  capillary  tube  and  half  filled  with  ether.  The 
slighte  i  temperature  difference  gives  rise  to  a  difference  in  vapour 
pressures,  causing  the  ether  to  flow  from  the  warmer  to  tho  cooler 
liulli  until  the  difference  in  level  in  the  two  bulbs  compel 
the  difference  in  vapour  pressure,  The  bulbs  are  Dot  completely 
evacuated,  bo  that  it  is  possible  to  get  b  small  air  bubble  in  the 
capillary  tube  to  acf  as  an  index,  which  is  either  observed  through  a 
telescope  or  projected  on  to  an  enlarged  scale.  The  whole  calorimeter 
is  supported  on  was  inside  a  block  of  had.  insulated  by  cotton  wool 

from  the  containing  MHO  box,  which  is  in  turn  placed  in   a  tlierin 

The  apparatus,  which  is  suitable  for  many  physical,  chemical,  and 
biological  measurement  i  o  sen  itive  that  it,  is  possible  to  detect 
with  certainty  in  n  few  minutes  a  development  of  heat  al  the  rate  of 

1 1  01  >  I    gl  mi  o  done  per  hour. 

The  radioactive  substanc •  oiler    ource  of  heal  to  be  examined  is 
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placed  in  a  tube,  which  is  fused  inside  one  of  the  bulbs,  so  that  it  hangs 
in  the  ether.  The  total  displacement  of  liquid  or  the  rate  of  displace- 
ment may  be  measured.  The  author  makes  use  of  the  Peltier  effect 
to  measure  the  actual  amount  of  heat  produced.  A  thermocouple  of 
nickel  and  iron  is  placed  in  the  tube  along  with  the  radioactive 
substance,  and  the  exact  current  is  passed  to  absorb  at  the  thermo- 
junction  all  the  heat  given  out  by  the  radioactive  substance,  so  that  no 
motion  of  the  liquid  in  the  capillary  tube  is  apparent.  The  thermo- 
junction  is  previously  calibrated  in  the  same  apparatus  against  a 
second  electric  circuit  developing  a  known  amount  of  heat. 

A  salt  containing  0-80  mg.  of  radium  chloride  developed  heat  at  the 
rate  of  0'073  cal.  per  hour,  so  that  1  gram  of  radium  should  evolve 
120  cal.  per  hour  (previous  investigators  have  given  110,  117,  and 
118  cal.).  Radiothorium  was  found  to  emit  heat,  an  actual  develop- 
ment of  0"025  cal.  per  hour  being  measured.  A  radium  salt  of  equal 
radioactivity  would  give  0039  cal.,  so  that  radiothorium  disengages 
a  quantity  of  heat  which  is  of  the  same  order  as  that  given  by 
radium. 

Polonium,  free  from  radium  and  radiothorium,  was  found  to  emit 
heat.  R.  J.  C. 

Secondary  Rontgen  Radiation  from  Air  and  Ethyl  Bromide. 
J.  Arnold  Ceowthee  (Proc.  Camb.  Phil.  Sac,  1909,  15,  101 — 105. 
Compare  Abstr.,  1907,  ii,  922). — The  relative  amounts  of  ionisation 
produced  in  ethyl  bromide  vapour  by  the  secondary  Rontgen  rays 
which  are  emitted  by  ethyl  bromide  and  air  have  been  measured. 
From  this  result,  and  the  extent  to  which  the  two  kinds  of  secondary 
rays  are  absorbed  by  ethyl  bromide,  it  is  found  that  the  intensity  of 
the  secondary  radiation  from  ethyl  bromide  is  105  times  that  from 
air. 

By  means  of  observations  on  the  absorption  of  the  two  kinds  of 
secondary  rays  by  filter  paper,  the  previous  measurements  of  the  ratio 
(loc.  cit.)  have  been  corrected,  and  the  intensity  ratio  obtained  in  this 
way  is  101.  The  two  values  obtained  from  measurements  made 
respectively  in  air  and  in  ethyl  bromide  are  thus  in  good  agreement. 

H.  M.  D. 

Absorption  Spectra  of  Mesitylene  and  Trichloromesitylene. 
John  E.  Purvis  (Proc.  Camb.  Phil.  Soc,  1909,  15,  89— 90).— The 
author  has  compared  the  absorption  spectra  of  mesitylene  and 
trichloromesitylene  in  0001  molar  ethyl-alcoholic  solution.  By  the 
introduction  of  the  three  chlorine  atoms  the  strong  absorption  band  is 
shifted  towards  the  red  from  X  269— X  254  to  X  287— X  263.  The 
persistence  of  the  latter  is  very  much  greater  than  that  of  the 
mesitylene  band.  H.  M.  D. 

Condition  of  Electric  Charges  on  Particles  Suspended  in 
Gases  ;  Charge  on  Chemical  Fumes.  Maurice  de  Bboolie  and 
Bkizard  (Gompt.  rend.,  1909,  148,  1457 — 1458). — Smoke  is  examined 
by  the  ultramicroscope  whilst  subjected  to  an  electric  field.  Ammonium 
chloride  fume   is  found   to  consist  of  particles  of  one  sign  travelling 
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with  a  relatively  high  velocity.  If  the  fume  is  first  exposed  to 
radium,  the  mobility  of  the  particles  when  in  the  electric  field  is  four 
to  five  times  less,  and  both  +  and  -  charges  are  observed.  It 
is  therefore  supposed  that  a  single  particle  can  hold  more  than  one 
charge.  After  exposure  to  radium,  the  particles  soon  return  to  their 
normal  state  of  mobility  and  charge. 

Generally  speaking,  fumes  which  are  produced  by  chemical  action 
unaccompanied  by  rise  in  temperature  have  no  electric  charge.  Such 
are  the  fumes  produced  by  moist  air  with  stannic  chloride,  silicon 
fluoride,  hydrogen  chloride,  nitric  acid,  Nordhausen  sulphuric  acid, 
phosphorus  pentachloride,  arsenic  chloride,  etc.  Sulphur  dust  distilled 
in  nitrogen  also  belongs  to  this  category.  These  substances  give 
particles  which  are  neutral,  but  transformable,  by  ionising  rays  into 
large  ions  of  both  signs. 

Products  of  violent  chemical  action  are  already  charged  and  of  both 
signs.  Such  are  the  fumes  produced  by  throwing  sodium,  sulphuric 
oxide,  phosphoric  oxide,  and  phosphorus  pentachloride  into  water. 
Products  formed  with  flame,  such  as  by  projecting  powdered  arsenic 
or  antimony  into  chlorine,  the  spontaneous  combustion  of  hydrogen 
phosphide,  etc ,  are  also  charged,  but  the  ionisation  in  this  case 
is  allied  to  the  well-known  ionisation  by  flames.  The  phosphorescence 
of  phosphorus  gives  rise  to  ionisation,  but  that  of  sulphur  does  not. 

R.  J.  C. 

Dielectric  Constants  of  Mixtures  of  Solids.  Kknst  Rudolfi 
(Zeilnch.  physikal.  Chem.,  1009,  66,  705— 732).— The  melting-point 
curves  and  dielectric  constants  of  a  number  of  binary  mixtures  con- 
sisting mainly  of  naphthalene,  anthracene,  and  their  derivatives  have 
been  determined.  The  dielectric  constants  were  measured  by  a 
modification  of  Drude's  method,  and  only  varied  between  2'6  and  3-2. 
The  equilibrium  data  are  as  follows  :  Naphthalene-bronioeamphor, 
eutectic  point  40'5°  and  64%  by  weight  of  bromocamphor  ;  naphthalene 
phenanthrene,  eutectic  point  47-5°  and  54%  by  weight  of  the  latter 
component ;  naplithalene-a-naphthylarnine,  eutectic  point  27-5°  and 
74%  by  weight  of  the  latter  component ;  naphthalene-/>-toluidine, 
eutectio  point  2'J"  and  73%  by  weight  of  the  latter  compouent; 
naphthalene  anthracene,  eutectic  point  77'  and  1  2",, anthracene  ;  mixed 
crystals  may  be  formed  between  0  and  12%  anthracene;  /3-naphthol 
anthracene,  from  0 — 12%  "I'  anthracene  mixed  crystals  separate,  from 
12— 100%  of  anthracene  this  substance  separates  primarily  from  the 
fused     magS;   /i  iai|iht)i\  lainine    ant  hraeeiio    behaves     exactly     like    the 

ii  >  system  j  naphthalene  /3-naphthol  form  a  continuous  series  of  mixed 
crystals,  as  do  naphthalene  and  /9-naphthylamine,     In  the  latter  case, 

however,  the  melting  point  of  each  of  the  pure  components  is  lowered 
by    the  addition  of  t  lie   other.       Finally,  the   system  naphthalene-picric 

acid  shows  two  eutectic  points  at  78-6°  and  8%  and   114°  and  94%  of 

picric  acid    re   pect  i  vely,  and    a   compound    containing    the   components 

iii  molecular  proportions,  which  lias  been  described  by  previous 
observer 

The  dielectric  cos  tan!  of  binary  mixtures  can  be  calculated  from 
those  of  the  pure  components  by  means  of  a  formuls   based  on  the 
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expression  (  N/  Is.  -  1  )jd,  where  d  is  the  density,  and  it  is  shown  that  this 
formula  applies  whether  the  components  exist  separately  or  as  mixed 
crystals.  It  also  applies  to  the  compound  of  picric  acid  and  naphthalene, 
but  no  general  conclusion  can  be  drawn  from  a  single  example  of  this 
type.  G.  S. 

Physico  -  chemical  Interpretation  of  the  Differences  of 
Potential  Existing  in  Living  Tissues.  Piekrk  Girard  (Compt. 
rend.,  1909,  148, 1186— 1189).— In  a  previous  paper  (this  vol.,  ii,  463) 
the  author  has  shown  that  when  a  membrane  is  placed  in  a  concentra- 
tion cell  which  is  slightly  acid  or  alkaline  the  polarisation  of  the  mem- 
brane is,  among  other  things,  inversely  proportional  to  the  coefficient 
of  viscosity  of  water.  The  alteration  of  E.M.F.  of  the  cell  with 
temperature  will  consequently  not  be  proportional  to  the  absolute 
temperature,  as  demanded  by  Nernst's  equation,  but  will  vary  more 
rapidly  in  accordance  with  the  variation  with  temperature  of  the 
viscosity  of  water.  If  the  E.M.F.  of  polarisation  is  of  opposite  sign 
to  that  of  the  concentration  cell,  rise  in  temperature  will  lower  the 
voltage  of  the  cell  more  rapidly  than  corresponds  with  proportionality 
to  the  absolute  temperature,  whereas  when  the  F.M.F.'s  are  of  the 
same  sign,  the  effect  of  a  rise  in  temperature  is  to  increase  the  voltage 
more  rapidly  than  corresponds  with  proportionality  to  the  absolute 
temperature.  These  conclusions  have  been  verified  by  experiments  on 
different  concentration  cells.  Since  the  cell  contents  of  living  tissues 
deviate  more  or  less  from  neutralitj',  an  explanation  is  thus  afforded 
of  the  results  obtained  by  Lesser  and  others  in  experiments  on  the 
skin  of  a  frog.  T.  S.  P. 

Modified  Oxy-Eydrogen  Gas  Coulometer.  J.  W.  Turrentine 
(/.  Physical  C/iem.,  1909,  13,  349— 354).— A  modified  form  of  the 
Walter-Neumann  coulometer  is  described,  in  which  the  electrodes  are 
readily  detachable.  The  new  form  of  apparatus  is  much  less  liable  to 
breakage  than  the  old.  H.  M.  D. 

Conductivity  of  Non-luminous  Sodium  Vapour  and  the 
Relationship  between  the  Ionisation  of  Gases  and  the  Absorp- 
tion of  their  Line  Spectra.  Christian  Fuchtbaier  (Physikal.  Zeit.sc/t., 
1909,  10,  374 — 377). — An  experiment  is  described  which  indicates 
that  sodium  vapour  begins  to  conduct  electricity  at  about  200°.  It 
has  also  been  found  that  sodium  vapour  exposed  to  an  arc  light  shows 
the  characteristic  absorption  lines  when  the  temperature  reaches  190°. 
These  observations  support  the  view  that  sodium  ions  are  the  source 
of  the  lines  in  the  absorption  and  emission  spectrum.  The  other 
alkali  metals  also  absorb  the  lines  of  the  primary  spectrum  at  low 
temperatures,  and  it  is  therefore  probable  that  the  electro-positive 
metals  generally  have  a  tendency  to  ionise  in  the  form  of  vapour. 

H.  M.  D. 

Conduction  of  Electricity  in  Mixtures  of  Metals  and  their 
Salts.  A.  H.  W.  Aten  (Zeitsch.  physikal,  Chein.,  1909,  66.  641—671). 
— The    electrical   conductivity    of   mixtures  of    bismuth  chloride    and 


538  ABSTRACTS   OF   CHEMICAL    PAPERS. 

bismuth  in  diQ'ercnt  proportions  has  been  determined  at  different 
temperatures  up  to  3.r)0u.  The  measurements  were  made  in  an  atmos- 
phere of  carbon  dioxide,  and,  in  order  to  obtain  a  sufficiently  high 
resistance,  the  fused  salt  was  contained  in  a  capillary  tube. 

At  low  temperatures  (250 — 280°)  addition  of  bismuth  lowers  the 
conductivity  of  bismuth  chloride,  but  at  higher  temperatures  the 
conductivity  first  iucreases  and  then  diminishes  with  progressive 
increase  of  bismuth,  so  that  the  curves  obtained  by  plotting  the 
composition  as  abscissa?  against  the  conductivity  as  ordinates  show 
very  distinct  maxima  at  the  higher  temperatures.  The  observations 
cannot  be  carried  much  beyond  40  mol.  %  of  bismuth,  owing  to  the 
limited  solubility  of  the  latter  in  the  chloride,  even  at  the  higher 
temperatures.  The  temperature-coefficient  of  the  conductivity  of 
bismuth  chloride  is  greater  at  high  than  at  low  temperatures,  hut  that 
for  mixtures  containing  a  fair  proportion  of  bismuth  does  not  vary 
much  with  the  temperature. 

As  regards  mixtures  rich  in  bismuth,  it  was  only  possible  to  examine 
those  containing  98'9 — 100  mol.  %  of  the  metal,  owing  to  the  slight 
solubility  of  the  chloride  in  the  fused  metal.  Further,  sati.-factory 
measurements  could  only  be  made  above  320°,  owing  probably  to 
crystallisation  of  salt  in  the  capillary  at  lower  temperatures.  Addi- 
tion of  bismuth  trichloride  causes  a  steady  diminution  in  the  conduc- 
tivity of  bismuth  at  all  temperatures.  The  solubility  of  the  trichloride 
in  fused  bismuth  is  smaller  than  the  values  given  by  Eggink  (Abstr., 
1908,  ii,  1043). 

The  viscosity  of  bismuth  trichloride  and  of  mixtures  of  the  salt 
and  bismuth  in  varying  proportions  has  been  determined  at  a  series  of 
temperatures  between  260°  and  320°  by  a  modified  form  of  the 
Ostwald  apparatus.  The  densities  of  the  mixtures  have  also  been 
determined  within  the  same  limits  of  temperature,  which  admits  of 
tho  calculation  of  the  viscosity  ill  absolute  incisure.  For  a  mixture  of 
given  composition  the  viscosity,  tj,  diminishes  and  the  limiting  eon 
ductivity,  X,  increases  with  temperature,  but  At;  is  not  constant,  nor 
does  there  appear  to  be  any  simple  relationship  bet  ween  ,\  ami  >;. 

The  theoretical  hearing  of  the  results  is  discussed,  but  considerable 

uncertainty  is  introduced  owing  to  the  fuel  that  the  proportion  of  tho 
Compound   Bid  in  the  various  mixtures  is  not.  known.  (!.  S. 

Electrical  Conductivity  and  Dissociation  of  Sulphurio  Acid 
in  Aqueous  Solutions  at  High  Temperatures.  YoGORO  BLato 
(Mem.  Col.  Sci.  h'ng.  K'ydto,  1908,  i.  SS2 — 351).  The  measurements 
wen>  made  in  Noyes's  laboratory  by  means  of  the  platinum-lined 
bomb  already  described  (Noyes  and  Ooolidge,  Abstr.,  1904,  ii,  236). 
Observations  have  been  mole  al  is,  100°,  156°,  and  218°,  and  the 
equivalent  conductivity,  in  reciprocal  ohms,  of  solutions  containing 
it..  L2*C  milli-equivaleDts  of  the  aoid  per  litre  are  given  in  tabular 
ft , 

The    i. mi  :i I  inn    of    sulphuric   acid    takes    place    mainly    according   to 

the  equation  tJ-80.  .  '  H*H  H804'(l),  hut,  the  latter  ion  undergoes 
parti  ion  in  dilute  solution  as  follows :   I  IS.  >,      ;  H"  +  S04  (2). 

h    is  shown  thai    the  ioni   ition   relations  can  be  calculated  from  the 
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conductivity  data  when  the  H'  ion  concentration  and  the  concentration 
of  the  unionised  acid  are  known,  but  the  latter  cannot  be  determined 
directly.  On  the  assumption  that  the  limiting  conductivity  for  the 
H'-HS04'  dissociation  is  equal  to  that  for  acetic  acid,  the  degree  of 
dissociation,  according  to  equation  (1),  is  calculated,  and  is  shown 
to  correspond  fairly  closely  with  that  for  hydrochloric  acid,  especially 
at  higher  temperatures.  On  the  assumption  that  this  agreement 
holds  throughout,  the  concentration  of  the  unionised  part  of  the 
acid,  and  hence  the  complete  equilibrium  relations  at  different 
temperatures  and  concentrations,  have  been  calculated.  The  results 
are  tested  by  applying  van't  Hoff's  equation  connecting  displace- 
ment of  equilibrium  with  temperature  with  the  heat  of  reaction,  the 
results  being  moderately  satisfactory.  G.   S. 

Conductivity  of  Solutions  of  Lithium  Nitrate  in  Ternary 
Mixtures  of  Acetone.  Methyl  Alcohol,  Ethyl  Alcohol,  and 
Water.  Viscosity  and  Fluidity  of  the  Mixtures.  Harry  C. 
•Jones  aud  Edward  G.  Mahin  (Amer.  Chem.  J.,  1909,  41,  433 — 442). 
— The  electrical  conductivity  of  ternary  mixtures  (containing  the 
components  in  varying  proportions)  of  water,  acetone,  methyl  and 
ethyl  alcohols  in  dilutions  of  10  to  1600  litres  has  been  determined 
at  0°  and  25°,  and  the  results,  as  well  as  the  temperature-coefficients 
of  the  conductivity,  are  given  in  tabular  form.  The  viscosity  and 
fluidity  of  the  mixtures  at  0°  and  25°  are  also  given.  The  results  are 
very  briefly  discussed.  G.  S. 

Relation  between  Electrical  Conductivity  and  Thermo- 
electric Power  of  Alloys  of  Silver  with  Zinc.  Nicolai  A. 
Pushin  and  M.  S.  Maximenko  (J.  Russ.  Phys.  Chem.  Soc,  1909,  41, 
500 — 524). — The  authors'  measurements  of  the  specific  resistances, 
the  temperature-coefficients  of  the  latter,  and  the  thermo-electric 
forces  of  alloys  of  silver  and  zinc,  in  conjunction  with  the  results 
of  Pushin  (Abstr.,  1907,  if,  618)  and  Petrenko  (Abstr.,  1906,  ii,  284), 
lead  to  the  following  conclusions. 

Silver  dissolves  in  zinc  to  a  small  extent,  forming  solid  solutions, 
and  silver  dissolves  zinc,  forming  solid  solutions  containing  not  less 
than  30  atom  %  of  zinc. 

The  results  also  indicate  the  presence  of  the  following  compounds 
of  the  two  metals:  (1)  Zn.Ag,  analogous  to  Hg,.K,  HggCs,  Hg,.Rb, 
Cd6Na,  and  Zn^C'u  (compare  Ivurnakoff  and  Kusnetzoff,  Abstr.,  l'J07, 
ii,  171;  Ivurnakoff  and  Schukowsky,  Abstr.,  1907,  ii,  345);  (2) 
Zn4Ag  (compare  Maey,  Abstr.,  1905,  ii,  146);  (3)  Zn3Ag.,,  which 
exhibits  the  maximum  specific  resistance,  the  maximum  temperature- 
coefficient  of  the  latter,  and  the  maximum  absolute  thermo-electric 
voltage  ;  (4)  ZnAg  ;  (5)  ZuAg,(?),  Zn,Ag(?),  and  Zn,0Ag(?),  which 
may  be  compounds  or  solid  solutions  of  definite  concentrations. 

Experimental  confirmation  is  obtained  of  the  view  of  Ivurnakoff 
(loc.  fit.)  and  Guertler  (Abstr.,  1907,  ii,  65),  that  the  formation  of 
a  solid  solution  is  accompanied  by  considerable  increase  of  the  resis- 
tance of  the  alloy,  which  increases  also  with  the  concentration  of  the 
solid  solution. 
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Comparison  of  the  resistance  and  thermo-electric  force  curves 
demonstrates  for  silver-zinc  alloys  the  truth  of  the  view  expressed 
by  Thomson  and  by  Liebenoff  (Der  elektrische  Widerstaud  der 
Metalle),  that  the  first  current  passing  through  an  alloy  usually 
produces  in  the  latter  a  thermo-current  which  acts  as  a  supplementary 
resistance.  T.  H.  P. 

Validity  of  Faraday's  Law  at  Low  Temperatures.  Wendell 
G.  Wilcox  (J.  Physical  Cham.,  1909,  13,  383— 387).— The  electro- 
deposition  of  silver  from  pyridine  solutions  of  silver  nitrate  has 
been  investigated  at  temperatures  between  0°  and  -55°.  As  the 
temperature  falls,  the  amount  of  silver  deposited  by  a  given  quantity 
of  electricity  gradually  diminishes  ;  this  is  attributed  to  decomposition 
of  the  pyridine.  It  is  shown  that  the  difference  between  the  amount 
of  deposited  silver  and  that  required  by  Faraday's  law  increases 
with  increase  in  the  change  of  concentration  at  the  electrodes.  In 
spite  of  the  observed  discrepancies,  the  conclusion  is  drawn  that 
Faraday's  law  regulates  the  electro-deposition  at  the  temperatures  of 
the  experiments.  H.  M.  D. 

Chemical  Changes  Produced  by  Different  Kinds  of  Rays. 
II.  Action  of  the  Direct  Electric  Current.  Cael  Nbubbbg 
(Biockem.  ZeitucL,  1909,  17,  270—292.  Compare  Ahstr.,  1908,  ii, 
915). — Electrolysis  of  a  number  of  substances  was  carried  out  between 
platinum  electrodes  in  pure  aqueous  solution  in  closed  vessels  shielded 
from  the  light.  In  general,  oxidative  and  hydrolytic  changes  were 
brought  about.  The  multivalent  alcohols  give  corresponding  hydroxy- 
aldehydes  or  hydroxy-ketones.  The  carbohydrate  acids  with  unbranched 
carbon  chains  give  aldoses  containing  one  atom  of  carbon  less.  Mono- 
saccharides form  osones  and  carboxylic  acids  ;  di-and  tri-saccharidesare 
hydrolysed,  and  undergo  further  changes  like  the  monosaccharides, 
Glucoeidea  and  paired  glycuronic  acid  derivatives  are  hydrolysed, 

Amino-acids  lose  ammonia,  and  are  converted  into  aldehydes  with 
an  atom  of  carbon  less.  Hydroxy-  and  diamino  acids  behave  similarly  ; 
Aminodicarboxylic  acids  form  aldohydic  acids.  Peptones  and  proteins 
aro  hydrolysed,  and  in  part  converted  into  aldehydes;  phosphatides 

and  nucleic  acids  are  decomposed,  and  the  decomposition  products 
further  changed.  In  general,  t  he  electric  current,  like  the  enzymes. 
t«nds  to  form  carbonyl  componds  of  great  potential  activity  from 
indifferent  substances ;  its  action  is  analogous  to  the  catalytic  action 
of  light.  E.  V.    \. 

Calculation  of  Ionic  Hydration  from  Transport  Numbers 
and  Ionic  Velocities.  Ernst  II.  Km  i  ui>  and  B,  Rbimholo 
(Zaitteh,  pkyiihd.  ('/<r,,i.,  l'.'ii'.i,  hm.  r.T"  i ", ,s « ; ) .  o„  the  basis  ol 
Hornet's  theory  as  to  the  movement  of  water  with  the  ions  in 
transport  measurements,  the  authors  derive  the  formula :  n,  ( I ), 

where  »,•  is  the  experimental  transport  number  (referred  t"  the  anion), 
u>,  is  the  true  tran  porl    Dumber,  t  is  the  concentration,  and  a  I 
measure  "i  the  hydration  of  the  anion.     A  number  of  ourves  are  given 
in  uiinii  the  observed   transporl   oumbei   is  plotted  again  I   the  con 
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central  ion,  and  the  following  conclusions  are  drawn:  (1)  if  in  great 
dilution  the  anion  wanders  more  rapidly  than  the  cation  ;  the  latter 
is  in  general  more  highly  hydrated  than  the  former  ;  (2)  in  such  a  case 
the  transport  number  increases  at  first  with  increasing  concentration  ; 
in  the  contrary  cvse  it  diminishes. 

The  hydration  cannot  be  calculated  from  equation  (1)  alone,  but 
this  can  be  done  by  combining  the  latter  equation  with  another 
obtained  by  applying  Stokes'  law  regarding  the  motion  of  a  sphere  in 
a  medium  of  considerable  resistance  to  the  data  for  ionic  velocities, 
and  also  from  the  ionic  velocity  data  alone.  The  following  values  are 
thus  obtained  for  the  hydration  of  a  number  of  ions  at  infinite  dilution 
from  the  data  for  the  ionic  velocities,  and  very  similar  values  are 
obtained  from  the  alteration  of  the  transport  numbers  with  the 
temperature.  The  numbers  denote  the  number  of  mols.  of  water  per 
mol.  of  ion,  and  are  presumably  valid  for  18°.  H"  =  0,  K"  =  22, 
Na  =  71,  Li=158,  Ag  =  37,  KM"  =  55,  iCu"  =  56,  OH'=ll,  Br'  =  20, 

r  =  20,  cr  =  21,  Nty  =  25,  clcy  =  35.   "  g.  s. 

Theory  of  Electrolytic  Ions.  II.  Electrolytic  Dissociation 
of  Water.  Richard  Lorenz  and  A.  Bohi  (Zeitsch.  physikal.  0/tem., 
1909,  66,  733—751.  Compare  Lorenz  and  Mohn,  Abstr.,  1907,  ii, 
838). — The  E.M.F.'s  of  a  number  of  cells  of  the  type 

H,(Pt)  |  HC1  |  01 KC1  |  KOH  j  H2(Pt) 
have  been  carefully  measured  at  temperatures  between  0°  and  90°,  and 
from  the  results  the  degree  of  dissociation  of  water  calculated  by 
Ostwald's  method.  The  acid  and  alkali  were  used  in  JY,  iV/10,  and 
Nj  100  solution,  but  the  most  trustworthy  results  were  obtained  for 
iV/10  solutions,  and  only  these  were  used  at  higher  temperatures.  The 
contact  differences  of  potential  were  corrected  for  by  Planck's  formula. 
The  necessary  data  for  calculating  the  degree  of  dissociation  were 
found  in  the  literature,  except  as  regards  the  conductivity  of  iV/10 
potassium  hydroxide  at  high  temperatures,  which  was  determined 
directly. 

The  values  obtained  for  the  degree  of  dissociation  of  water  at 
different  temperatures  are  as  follows  : 

Temperature    0°  1S°         25°         40"         60°         80°         90° 

Degree  of  dissociation   ...     0-37      0'85       1-10       1'98       3-55      5'92      7-30xl0~ 

The  results  are  iu  good  agreement  with  those  obtained  by  other 
methods,  and  the  values  for  the  heat  of  dissociation  calculated  by 
substituting  the  above  values  in  van't  Hoff's  formula  connecting 
displacement  of  equilibrium  with  temperature  agree  well  with  recent 
measurements  of  the  heat  of  neutralisation  of  strong  acids  and  bases. 

G.  S. 

Magnetic  Character  of  Compounds  Prepared  from  Non- 
magnetic Elements.  Edgar  Wedekind  {Zeitsch. physikal.  Ghent.,  1909, 
66,  fill — 632.  Compare  Abstr.,  1907,  ii,  353;  Binet  du  Jassonueix, 
Abstr.,  1906,  ii,  520). — The  magnetic  properties  of  the  following 
alloys  of  manganese,  a  boride,  MnB,  two  antimonides,  MnSb  and 
MDjSb,  and  a  phosphide,  MnP,  have  been  investigated.     Some  experi- 
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merits  were  made  with  the  powdered  materials,  but  the  most  trust- 
worthy results  were  obtained  with  rods  about  3  cm.  long,  which 
were  obtained  with  considerable  difficulty  by  fusing  the  materials  in 
tubes  of  quartz  or  zirconium  oxide  in  absence  of  air.  The  measure- 
ments of  magnetic  induction,  etc.,  were  made  by  a  modification  of  the 
ordinary  method  in  which  a  ballistic  galvanometer  is  used. 

The  induction,  magnetic  permeability,  and  magnetic  intensity  for 
different  strengths  of  field  are  given  in  tabular  form,  with  similar 
observations  on  cobalt  and  wrought  iron  for  comparison.  They  are  also 
represented  graphically,  the  magnetic  induction  being  plotted  against 
the  field  strength.  The  results  are  confirmed  by  a  magnetometric 
method. 

Of  the  compounds  in  question,  the  antiinonide,  MnSb,  shows 
the  greatest  temporary  maguetism  and  the  phosphide  the  least.  The 
compound  (or  end  member  of  a  series  of  mixed  crystals)  MnSb  is 
five  times  more  magnetic  than  the  phosphide,  and  is  only  two  and  a- 
half  times  less  magnetic  than  incompletely  fused  cobalt.  A  satisfactory 
comparison  with  iron  is  not  practicable. 

The  weakly  magnetic  compounds  retain  their  magnetism  very 
strongly,  being  more  effective  than  cast  iron  in  this  respect ;  the 
retaining  power  of  the  boiide  for  magnetism  is  four  times  greater  than 
that  of  the  antiinonide.  The  permanent  magnetism  is,  however,  in 
all  cases  less  than  that  of  steel. 

The  polarity  of  the  boride  is  diminished  by  heating,  and  becomes 
zero  at  450°  G.  S. 

Coefficients  of  Expansion  of  Gases.  Anatole  Leduo  {Gompt. 
rend.,  l'J09,  148,  1173 — 1176). — From  an  exact  knowledge  of  the 
molecular  volumes  of  different  gases  (Abstr.,  1909,  ii,  381)  and 
by  means  of  formula;  which  the  author  has  previously  developed,  the 
mean  and  true  coellinents  of  expansion  at  constant  pressure  and  the 
mean  and  true  coefficients  of  increase  in  pressure  at  constant  volume 
have  been  calculated  for  twenty  different  gases.      The  mean  coellicicnts 

hold  for  a  range  in  temperature  from  0°  to  100°,  and  the  true 
coefficients  for  0°.  The  errors  in  the  numbers  obtained  probablj 
do  not  exceed  one  in  a  thousand.  In  all  cases,  including  thai  of 
hydrogen,  the  coellicient  of  increase  in  pressure  at  constant  volume  is 
greater  than  thai  usuallv  Riven  for  a  perfect  trai  :  3663 x  10  ". 

T.  S.  P. 

Specific  Heat  of  Hydrogen  Chloride  from  Explosion 
Experiments.  Mathias  Pibb  (Ztitsoh.  physikal.  ('/inn.,  1909,  66, 
759 — 762.  Compare  Abstr.,  L908,  ii,  352).  It  is  Bhown  that  from 
the  results  of  the  explosion  experiment  described  in  the  earlier 
paper  the  specific  heat  ol  hydrogen  ohloride  al  constant  volume  can  be 
calculated,     The  result    are  in  fail  agreement  with  those  calculated  bj 

meani  of  the  general  formula  for  dial ;  ■>  ■  liiititi  i  ()-oui>."»<. 

G.  S. 

Specific  Heat  of  Ferromagnetic  Sul'  :  Alloys  of  Iron 

and    Nickel.     Amuim;    Dun  Sot,    phys.    nut.,    1909,    27, 

362     382,    169 — 178).— The  author  baa  made  measurements  of  the 
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specific  heats  of  various  alloys  of  nickel  and  iron,  more  especially  in  the 
region  comprising  the  point  of  magnetic  transformation  (compare 
Weiss  and  Beck,  Abstr.,  1908,  ii,  659). 

The  curves  expressing  the  mean  specific  heat  as  a  function  of 
the  temperature  all  follow  similar  courses.  The  specific  heat  increases 
at  first  slowly,  then  more  and  more  rapidly  up  to  a  certain  point 
at  which  the  curve  becomes  horizontal ;  this  point  corresponds  exactly 
with  the  point  of  magnetic  transformation.  Curves  connecting  the 
true  specific  heat  with  the  temperature  show  that  this  specific  heat  at 
first  exhibits  increasingly  rapid,  parabolic  augmentation,  then  a  sudden 
fall  to  a  lower  value,  and  subsequently  renewed  rapid  rise.  The 
absolute  value  of  the  discontinuity  of  the  true  specific  heat  at 
the  point  where  ferromagnetism  disappears  is  proportional  to  the 
square  of  the  absolute  temperature  of  this  transformation  point. 

The  positions  of  the  points  of  transformation  do  not  obey  the  law  of 
mixtures,  but  vary  with  the  content  of  nickel  in  an  ill-defined  manner. 
Apparently,  the  other  ferromagnetic  properties  obey  a  law  similar  to 
that  determining  the  positions  of  the  points  of  transformation. 

T.  H.  P. 

Thermo  -  endosmosis.  Aubert  (Compt.  rend.,  1909,  148, 
1254  —  1255.  Compare  Lippmann,  Abstr.,  1907,  ii,  668).— Two  films 
of  the  same  liquid,  each  04  mm.  thick,  separated  by  a  membrane,  were 
maintained  at  different  temperatures,  and  the  direction  of  flow  through 
the  membrane  was  observed  by  means  of  capillary  tube  gauges.  The 
membranes  employed  were  gelatin,  pigs'  bladder,  parchment,  potato 
skin,  and  carrot  skin.  The  rate  of  flow  is  proportional  to  the  area  of 
the  membrane  and  to  the  temperature  difference,  aud  does  not  alter 
with  time.  The  flow  was  always  from  the  cooler  to  the  warmer  side  of 
the  membrane,  whether  the  liquid  used  was  pure  water  or  a  solution  of 
acid,  base,  or  salt.  If  the  flow  was  obstructed,  a  pressure  was  developed 
which  in  some  cases  could  exceed  one  atmosphere.  R.  J.  C. 

Dissociation  of  a  Compound  in  a  State  of  Equilibrium. 
Rudolf  Rube  (Zeilsc/t.  physikal.  Ghem.,  1909,  66,  633 — 636). — The 
author  points  out  that  van  Laar's  criticism  (this  vol.,  ii,  376)  of  his 
results  (Abstr.,  1908,  ii,  819)  is  based  on  a  misunderstanding.      G.  S. 

The  Sintering-point  Curve :  a  Simple  Means  of  Detecting 
Chemical  Compounds  between  Two  Components.  Alfked 
Stock  (Ber.,  1909,  42,  2059 — 2061). — The  position  of  the  maximum 
in  a  freezing-point  curve  corresponding  with  a  binary  compound  is  not 
always  easy  to  fix,  and  Tammann's  method  of  thermal  analysis  is  not 
applicable  to  fused  viscous  substances  of  low  conductivity.  The 
sintering  point  is  the  temperature  at  which  the  eutectic  begins  to 
melt,  and  is  readily  observed.  The  sintering-point  curve  of  a  series  of 
binary  mixtures  coincides  approximately  with  the  Solidus,  the  sintering 
temperatures  lying,  however,  slightly  above  the  true  eutectic  tem- 
peratures. The  curve  shows  a  sharp  cusp  directed  upwards  at  the 
composition  corresponding  with  a  compound.  C.  H.  D. 
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Methods  of  Preventing  Superheating.  A.  Ivimnek  (Zeitsch. 
physikal.  Chem.,  1909,  66,  637 — 640). — The  superheating  in  a  Beek- 
mann'a  apparatus  may  be  to  a  great  extent  overcome  by  the  use  of 
Small,  bell-shaped  bodies,  which  are  placed  mouth  downwards  on  the 
heated  surface,  or  may  be  suspended  in  the  boiling  liquid.  A  still 
better  effect  is  obtained  when  necessary  by  using  a  porous  sheet  of 
glass-wool  or  asbestos  pressed  against  the  heated  surface.  G.  S. 

A  Source  of  Error  but  little  Considered  in  the  Determina- 
tion of  Boiling  Points  Under  Diminished  Pressure.  C.  von 
Rechenberg  (J.pr.  Chem.,  1909,  [ii],  79,  475 — 491). — In  the  ordinary 
apparatus  used  for  distillation  under  diminished  pressure  the  tempera- 
ture of  the  vapour  ia  measured  in  the  distilling  flask  itself,  whereas 
the  pressure  manometer  is  connected  with  some  other  part  of  the 
apparatus  which  is  more  or  less  far  removed  from  the  distilling  flask. 
With  this  arrangement  it  is  assumed  that  the  pressure  in  the  distilling 
flask  is  the  same  as  that  given  by  the  manometer.  Strictly  speaking,  t  his 
assumption  is  never  true  ;  in  the  distilling  flask  there  is  a  flow  of 
vapour  from  higher  to  lower  pressures,  and  the  pressure  and  tempera- 
ture must  vary  at  different  heights  above  the  liquid.  These  variations 
will  only  be  noticeable  with  substances  having  a  high  boiling  point 
under  very  low  pressures,  and  the  author  shows  that  in  some  cases  the 
excess  of  pressure  in  'he  distilling  llask  maybe  as  much  as  ."> — I  mm., 
which  in  the  case  of  a  liquid  boiling  above  200°  would  cause  au  error 
in  the  boiling  point  of  3 — 5C  per  mm.  It  follows  that  in  all  cases  the 
manometer  should  be  directly  connected  with  the  distilling  tlask. 

It  is  further  pointed  out  that  quantitative  conclusions  cannot  bo 
drawi)  from  the  results  obtained  by  Krafl't  and  others  in  their  work  uu 
distillation  in  a  "cathode  light  vacuum,"  since  the  pressure  in  the 
distilling  tlask  must  have  been  much  greater  than  0*001  mm.  It  is, 
in  fact,  shown  that  if  the  pressure  were  really  0001  mm.,  1  gram  of 
heneicosane  would  take  44*7  hours  to  distil,  and  the  amount  of  vapoui 
present  at  any  time  would  not  be  enough  to  heat  the  glass  and 
mercury  of  the  thermometer  to  the  temperature  of  the  vapour. 

T.  S.  P. 

Dephlegmator  with  Heated  Jacket.  Mini  aki.  M.  Tichwihski 
(J.  Hues.  1'ln/s.  Chem.  Soe.,  1909,  41,  886 — 387).— When  500  grams 
of  caraway  oil  wen-  distilled  with  e  five  bulbed  jacketed  dephlegmator, 
t  be  firs!  fraction  contained  8"66  ,,  of  oarvone,  t  be  constituent  wil  b  I  be 
higher  boiling  point,  whilst  when  the  distillation  was  carried  out  with 

the    a dephlegmator,  bat  in  b  onrrent  of  .steam,  the  proportion  of 

carvone    in    the    first   fraction    was   3"2 !■■.,.      These   results  oompare 

fax-numbly  with  t  In .-v  obtained   by  Si-  In  mind  ,v  <  'o.  (Semi-annual  R 

April,    1908,    161   -165)    on    distilling    large    quantities   of    the   oil 
(compare  also  Hardy  and  Richens,  Lbsta     1907,  ii,  581).      T.  H.  P. 

Bvaporutn.il  <>f  Aqueous  Solutions.      Pibrbh  \  uli  \  n  (Compt. 

1909,   148,  1099     1103.     0 pare   Abstr.,   1908,  ii,  460).     It 

bus  bei  n    bown  thai   the  addition  "t  sulphuric  acid  to  watei  does  not 
altei    uu    value    "i    the    oonatant    />'   in   the   evaporation    formula: 
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<£  =  B.S(F-f)H,  where  <j>  is  the  weight  of  water  evaporated  iu  unit 
time  from  surface  <$',  F  being  the  vapour  tension  of  the  liquid,  f  that 
of  the  air,  and  //  the  barometric  pressure.  The  rate  of  evaporation 
of  solutions  of  potassium  and  sodium  hydroxides,  phosphoric  acid, 
potassium  bromide  and  iodide,  sodium  chloride  and  nitrate,  lithium 
and  calcium  chlorides,  and  glycerol  has  now  been  measured  under 
exactly  similar  conditions  of  surface,  and  B  calculated  in  each  case 
with  the  aid  of  Dieterici's  values  of  the  vapour  tension  of  these 
solutions.  With  the  single  exception  of  potassium  hydroxide  solutions, 
the  value  of  B  is  remarkably  constant.  Thus  the  rate  of  evaporation 
does  not  depend  on  the  nature  of  the  solution,  but  only  on  its  vapour 
pressure  and  surface.  It  is  supposed  that  a  layer  of  saturated  air  is 
formed  in  the  immediate  neighbourhood  of  the  surface,  and  that 
evaporation  is  regulated  solely  by  the  rate  of  diffusion  of  the  water 
vapour  out  of  this  layer.  R.  J.  C. 

Freezing  Points  of  Gaseous  Mixtures  at  very  Low  Tempera- 
tures. Georges  Baume  (Compt.  rend.,  1909,  148,  1322— 1324).— The 
author  has  investigated  the  freezing-point  curves  of  the  following 
binary  systems  :  methyl  ether-hydrogen  chloride,  methyl  ether-sulphur 
dioxide,  methyl  ether-methyl  chloride. 

The  curve  for  the  system  methyl  ether-hydrogen  chloride  has  two 
maxima,  the  one  (at  -  94°)  corresponding  with  Friedel's  compound 
OMe2,HCl,  whereas  the  other,  at  -  102°,  corresponds  with  the  formula 
OMe.,,4HCl.  The  greater  part  of  the  curve  lying  between  the  two 
maxima  could  not  be  investigated,  the  mixtures  forming  uncrystallisable 
glasses. 

Methyl  ether  and  sulphur  dioxide  form  one  compound  only 
OMe3,SO.,,  the  melting  point  of  which  is  -  91 -7°. 

The  results  for  the  system  methyl  ether-methyl  chloride  are  to  be 
published  later. 

Incidentally,  the  melting  points  of  the  pure  constituents  have  been 
determined  as  follows:  hydrogen  chloride,  -1110;  sulphur  dioxide, 
-72-3°;  methyl  chloride,   -915°;  methyl  ether,  -138-5°. 

T.  S.  P. 

Freezing  of  Hydrogels.  H.  W.  Fischek  and  O.  Bobertag 
(Biochem.  Zeitsch.,  1909,  18,  58—94.  Compare  Abstr.,  1908,  ii,  1024  ; 
this  vol.,  ii,  303  ;  Lottermoser,  ibid.,  27). — Experiments  have  been 
made  by  comparing  the  thermal  effects  of  plunging  tubes  containing 
water  and  hydrogels  in  low  temperature  baths.  In  each  experiment  a 
tube  of  water  (with  a  cake  of  gelatin)  and  a  tube  containing  a  gelatin 
gel  were  used.  The  tubes  were  made  from  the  same  glass  and  were 
exactly  alike  ;  they  were  placed  in  a  vessel  similar  to  a  Dewar  flask, 
and  then  immersed  in  a  good  freezing  mixture  and  allowed  to  freeze. 
Differences  of  temperature  in  the  two  tubes  were  measured  by  means 
of  a  thermo-electric  couple  and  a  millivoltmeter.  The  results  are 
expressed  in  curves,  where  the  times  are  plotted  against  the  readings 
of  the  voltmeter.  They  show  that  at  the  beginning  there  is  no 
difference  in  temperature,  then  for  a  few  minutes  there  is  a  slight 
difference,  but  ultimately  this  disappears.     Preliminary  experiments, 

vol.  xcvi.  ii.  36 
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using  two  tubes  containing  benzene,  gave  no  temperature  differences. 
Analogous  experiments,  including  determination  of  both  cooling  and 
beating  curves,  have  been  made  with  niyricyl  alcohol  gels. 

The  general  conclusion  drawn  is  that  the  view  that  the  forces  acting 
between  a  reversible  gel  and  a  liquid  are  enormous  is  quite  erroneous, 
and  this  conclusion  is  supported  by  Pauli's  experiments  on  the 
evaporation  of  water  from  gels,  and  by  the  authors'  experiments  on  the 
evaporation  of  chloroform  from  a  myricyl  alcohol  gel. 

It  is  also  pointed  out  that  the  presence  of  colloids  does  not  appear 
to  favour  under  cooling.  J.  J.  S. 

Phenomena  of  Condensation  for  Mixtures  of  Carbonic  Acid 
and  Urethane  in  Connexion  with  Double  Retrograde  Con- 
densation. Philipp  Kohnstamsi  and  J.  Cur.  Heeders  (1'roc.  A'. 
Akad.  Wrtensch.  Amsterdam,  1909,  11,  913 — 921). — The  pressures 
corresponding  with  the  co-existence  of  two  liquid  phases  in  the  system 
carbon  dioxide-urethane  have  boen  determined  for  temperatures 
between  261°  and  37'3°.  The  phenomena  of  condensation  of  carbon 
dioxide  are  considerably  modified  by  a  very  small  quantity  of  urethane, 
for  a  mixture  containing  somewhat  less  than  <)'4"„  of  urethane  gives 
rise  to  the  three-phase  system  and  shows  a  very  pronounced  retrograde 
condensation.  H.  M.  D. 

The  Conditions  Necessary  for  Direct  Reactions,  and  the 
Direction  of  the  Electric  Current  Produced  when  Metals  are 
Attacked  by  Sulphur.  Albert  Colson  (Vom.pt.  rend.,  1909,  148, 
1  Is;; — 1186). — The  author  demonstrates  by  the  following  experiments 
that  if  two  substances  are  each  capable  of  combining  with  a  third,  the 
compound  formed  at  a  given  temperature  is  not  necessarily  that  with 
the  greater  heat  of  formation.  1.  Although  the  heat  of  formation  of 
aluminium  oxide  is  much  greater  than  that  of  copper  oxide,  when  a 
mixture  of  the  two  metals  is  heated  in  the  air,  the  copper  oxidises 
first.  2.  Copper  and  silver  are  readily  blackened  by  sulphur  when 
kept  together  in  a  vacuum,  whereas  aluminium  and  magnesium  aro  not 
affected,  although  the  heats  of  formation  of  the  sulphides  of  copper  and 
silver  are  less  than  those  of  aluminium  and  magnesium.  The  same  is 
true  if  the  metals  are  .suspended  in  a  solution  of  sulphur  in  light' 
petroleum.  3.  When  copper  and  aluminium  form  the  electrodes  in  a 
solution  of  yellow  ammonium  sulphide,  the  copper  is  attacked ;  similarly, 
if  the  copper  is  replaced  by  silver.  I.  When  copper  is  brought  into 
contact  with  sulphur  vapour,  cuprio  sulphide  is  formed,  although  the 

beat   of    formation  Of    OUprOUB  sulphide  is   much    greater    than    that    of 

oupric. 
The  author   considers  that   reactions   are  conditioned  at  oonstanl 
are    by   the   temperatures  at    which  a   compound  is   formed  ox 

decomposed.       This  range  e>l   t  em  pel  at  ore  limits  t  he  "  zone  of  reaction 
i   \l,  li    ,    [890,  ii.  205)        A.0COrding  In  this  view  thermite    reactions   do 

in. i    take  place  L\  reason  "i  •  heal  of  formation  of  aluminium 

oxide,  imt  because  this  oxide  i ;  not  dissociated  ai    i  he  temperature  ol 

ion  (about  2000°),  whereas  tl ride  to  la luce. I,  for  example, 

.    ociated,     Thus   in   non-revei  ible  reactions  temperature 
pia_\.  ii  much  more  important  part  than  beal  ol  reaction.       T.  s.  r. 
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Therniochemical  Investigations  of  Organic  Compounds. 
III.  Nitrogen  Compounds.  W.  Sventoslavsky  (J.  liuss.  Phys. 
Chem.  Soc,  1909,  41,  387—429.  Compare  this  vol.,  ii,  23,  213). — 
In  this  paper  the  author  analyses  the  thermochemical  data  for 
nitriles,  amines,  amides,  acetylamiuo-compounds,  nitrocompounds, 
nitrites,  and  nitrates.  From  the  available  numerical  data  the  following 
conclusions  are  drawn. 

All  the  linkings  of  nitrogen  with  oxygen  and  carbon  exhibit 
variable  thermochemical  functions,  their  heats  of  formation  increasing 
with  increase  of  the  molecular  weight  and  with  change  of  the  structure 
of  the  compound  in  the  direction  of  overloading  of  the  neighbouring 
spheres  surrounding  the  given  unsaturated  linking.  With  progressive 
increase  of  the  molecular  weight,  the  increases,  <//3,  dp,  etc.,  of  the  heat 
of  formation  of  the  unsaturated  atomic  linking  are  not  uniform,  but 
depend  on  the  loading  of  the  atoms  connected  by  the  unsaturated 
linking.  For  instance,  d/3  for  the  linking  C~N  increases  considerably 
if  the  remaining  affinities  of  the  nitrogen  atom  are  satisfied  by 
hydrogen  atoms,  whilst  it  is  diminished  if  the  primary  amine  is  changed 
to  a  tertiary  one,  in  which  the  nitrogen  is  loaded  with  "  heavy " 
radicles. 

The  heat  of  neutralisation  of  the  amiuo-group  in  an  aliphatic  chain 
is  considerably  less  than  when  the  amino-group  is  attached  to  an 
aromatic  nucleus  ;  this  fact  the  author  regards  as  due  to  the  equili- 
brium of  the  carbon  linkings  of  the  nucleus  being  disturbed. 

The  law  of  change  of  the  heat  of  formation  of  atomic  linkings  is 
confirmed  by  studying  the  progressive  change  from  ammonia  to 
primary,  secondar)7,  and  tertiary  amines.     Further,  the  characteristics 

of  the  linkings  C:N  and  ON<Cp   indicate  that  change  from  one  class 

of  compounds  to  another  produces  some  variation  in  the  heats  of 
formation  of  the  atomic  linkings,  this  variation  being,  however, 
unimportant ;  such  variation  depends  on  the  dynamic  influence  of  the 
surrounding  spheres.  These  facts  indicate  the  use  of  the  general  law  of 
valency  of  the  elements,  but  also  show  that  this  law  is  valid  only  in  a 
qualitative  sense. 

Equations  are  given  expressing  the  thermochemical  characters  of 
the  linkings  C_C,  C~H,  C~~ N,  and  N_H,  and  combinations  of  these. 

The  heats  of  formation  of  the  linking  C-N^f.-.     increase     with     the 

molecular  weight,  the  formation  of  the  grouping  N^A  from  its  elements 

being  accompanied  by  development  of  heat.  Replacement  of 
hydrogen  by  a   radicle  causes  an   increase  in  the  heat  of   formation  of 

the  grouping -O—N'^    .     The  formation  of  the  linking  N~0  from  the 

elements  is  accompanied  by  absorption  of  heat.  T.  H.  P. 

Relation  of  the  Surface  Tension  to  the  Internal  Pressure 
and  to  van  der  Waals'  Constants,  a,  and  b.  Paul  Walden 
(Zr.itsck.  physikal.  Chem.,  1909,  66,  385 — 444.  Compare  this  vol.,  ii, 
119,     123). — According    to    Stefan,    the    work,   (K-p)V,  required  to 

36—2 
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bring  particles  from  the  interior  to  the  surface  of  a  liquid  is  half 
that  required  to  vaporise  them  (A"=  internal  pressure,  p=  vapour 
pressure  of  liquid,  V=  Mjd=  volume  of  a  molecule  of  the  liquid). 
Neglecting  p  in  comparison  with  K,  the  formula  AT=  J/A/2  is 
obtained,  where  X  is  lateut  heat  of  vaporisation  of  the  liquid. 
Combining  this  with  the  equation  already  deduced  for  non-associated 
liquids  (loc.  cit.),  i/X/F=3-64y<r,  where  ya  is  the  surface  tension  at 
the  boiling  point,  the  equation  K—  T82ya  is  obtained ;  otherwise 
expressed,  the  ratio  of  the  internal  pressure  and  the  surface  tension 
at  the  boiling  point  is  constant.  An  alternative  expression  for  the 
internal  pressure,  valid  through  a  wider  range  of  temperature,  is 
A"=  196y„.  log?V,  which  gives  the  results  in  absolute  measure. 
Further,  according  to  van  der  Waals.  K=a/V",  and  combining  this 
with  an  expression  for  a  in  terms  of  Ta  and  Va,  a  third  expression, 
A'=  4247,<T/F<T,  is  obtained  for  A".  The  values  of  A' are  calculated  by 
means  of  these  three  formula;  for  a  large  number  of  non -associated 
and  associated  liquids,  and  the  results  are  tabulated.  Only  for  non- 
associated  liquids  is  there  fair  agreement  in  the  values  obtained  by 
the  three  formula;,  as  is  to  be  anticipated  from  the  mode  of  deriving 
the  latter. 

As  regards  the  relationship  between  internal  pressure  and  chemical 
constitution  for  non-associated  liquids,  it  is  shown  that  in  any  one 
homologous  series  an  increase  of  CH2  always  produces  approximately 
the  same  diminution  in  the  internal  pressure,  but  the  magnitude  of 
the  diminution  is  not  the  same  for  different  homologous  series.  The 
halogens  and  halogen  acids  have  very  different  internal  pressures  ; 
the  values  for  the  elements,  in  atmospheres,  are  as  follows  :  F„  =  10C0, 
01.,  =  2135,  Br2  =  2660,  I2  =  2830.  On  the  other  hand,  the  halogens 
in  non-associated  organic  compounds  can  be  interchanged  without 
altering  the  internal  pressure.  The  transition  from  saturated  to 
unsaturated  carbon  compounds  is  accompanied  by  an  increase  in  the 
internal  pressure. 

The  nature  of  valency  and  residual  affinity  is  discussed  in  this 
connexion,  and  it  is  shown  that  tho  greater  the  attractive  forces 
between  the  molecules  the  greater  is  the  internal  pressure  and  also 
the  tendency  to  association.  Kurt  her,  the  greater  the  internal 
pressure  of  the  solvent,  tho  greater  is  its  effect  in  producing 
simplification   or   ionisation    <>f  the   solute.      [eternal    pressure  and 

mutual    solubility    arc    also   connected;    the   smaller    the   difference    of 

the  internal   pressure!  of  two  media,  so  much  the  greater  is  their 

reciprocal   solubility. 

The    constant    u    of  van    der    \\  irils'     equation    at    the    boiling     point 

can   be   calculated    in   absolute   measure    bj    means  of   the    formula 

,/,,     l ■_'  1 1 " / ', ,      A   comparison  of  the  values  for  non-associated  liquids 

calculated    bj    this    formula   with    the    values,    o>    under    critical    con 

ditlons  given  by  Guye  and    Priderioh  (Abstr.,   1900,  ii,  709;   1902,  ii, 

■hoWl    thai     «((       l'2.'m,,.         I'.y     making     Use    of     this     reull,    the 
relationships      between      Qj      and     the      SUrfaOS      ten   ion      and      Ileal      ol 

evaporation  rs  peotiverj  are  given  bj  the  equation  iMfiyl     log/'.. 

and    dj       L'.'p  S.'i  l'/;i.\,    wheie    the    symbols    have    I  he    u-ual    Mgiulic  I  Ql  I 

I  in    ..:i'..    ol  ",  thii    obtained  are  not  identical  with  those  calculated 
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from  van  der  Waals'  equation,  but  the  relationship  «0./f«1  approxi- 
mately holds,  where  al  represents  the  values  of  van  der  Waals.  For 
associated  liquids,  a^a^  is  greater  than  T25. 

From  the  known  relationships  of  a  and  b  expressions  corresponding 
with  the  above  are  established  for  b,  and  are  compared  with  the 
values  obtained  by  other  methods.  For  non-associated  liquids,  the 
expression  6j.  =  1,26F"0.  holds,  but  for  associated  liquids  bkjVa  is 
greater  than  1'26.  The  critical  pressure,  ir,  can  be  calculated  by  means 
of  the  formula  V^tt/T^  —  12-46,  and  it  is  shown  that  the  observed  and 
calculated  values  are  in  good  agreement. 

A  number  of  relationships  between  the  surface  tension,  the  internal 
pressure,  and  the  critical  pressure  are  deduced  and  tested.  For  a 
wide  range  of  boiling  points,  the  critical  pressure,  ir,  can  be  calculated 
by  means  of  the  formula  ir=  (6'5y/log7V)  -  O1027V-  Further,  the 
critical  pressure  is  proportional  both  to  the  internal  pressure  ami  the 
surface  tension,  Kjir  =  34'2  and  y/ir  =  0'45,  and  the  molecular  heat  of 
evaporation,  J/\  =  irFff. 

The  critical  volume  is  2-675  times  the  specific  volume  at  the 
boiling  point.  The  relationship  VfirfTt^21'8  is  also  deduced 
theoretically ;  this  has  already  been  given  by  Young  and  Thomas, 
and  is  written  by  van't  Hoff  in  the  form  Fi-7r/7/:~22,0.  The 
experimental  data  show,  however,  that  this  formula  is  in  many  cases 
not  valid ;  it  holds  approximately  for  normal  liquids,  but  not  for 
associated  solvents  or  for  liquefied  gases.  A  modified  form  : 
(r;,-7r)/7,/;  =  53,5/log7t  +  00047,t,  represents  the  experimental  results 
more  accurately.  G.  S. 

An  Hypothesis  Relative  to  the  Internal  Pressure  in  Liquids. 
Emile  H.  Amagat  {Compt.  rend.,  1909,  148,  1359— 1366).— In  a 
preceding  paper  (ibid.,  1135)  the  author  has  shown  that  the  total 
internal  pressure  of  a  liquid  may  be  considered  as  the  sum  of  two 
pressures,  ir  and  ir".  Further  investigation  of  the  value  of  17"  shows 
that  it  is  always  negative  for  all  gases,  and  that  it  continually  increases 
(negatively)  as  the  volume  diminishes.  The  pressure  ir"  thus  acts 
in  opposition  to  the  molecular  attraction  and  the  internal  pressure  as 
if  it  were  a  perfect  fluid  (gas)  occupyiug  the  intermolecular  spaces. 
If  this  fluid  follows  Boyle's  Law,  then  at  constant  temperature : 
■k "(v  -  e)  =  Ti"(dj  —  e)  =  •  .  .,  where  e  is  the  volume  of  the  molecules, 
and  v  -  e,  vx  -  t,  ...  etc.,  are  the  volumes  of  the  hypothetical  fluid 
at  pressures  ir",  ir/',  etc.  As  the  external  pressure  on  the  gas  increases, 
€  should  decrease  and  finally  attain  a  constant  value  ;  this  is  found  to 
be  the  case  for  nitrogen  at  0°.  For  pressures  above  1 600  atmospheres, 
t  has  a  value  equal  to  0-001 1 25.  This  limiting  value  is  called  the  co- 
volume  (  =  a),  and  is  independent  of  the  temperature.  For  pressures 
where  this  limiting  value  holds,  ir"/irj"  should  equal  (uj  -  a)/(v  -  a),  and 
this  is  demonstrated  to  be  true. 

Taking  into  account  the  variation  of  tt"  with  the  temperature, 
keeping  the  volume  constant,  and  assuming  that  the  hypothetical 
fluid  behaves  as  a  perfect  gas,  it  is  shown  that  l/273u  -  dp/dl  = 
1 .  273(«  -  a),  and  this  is  found  to  be  true  for  nitrogen  for  pressures 
whore  e  has  its  limiting  value  (=a). 
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Similar  results  have  been  found  with  carbon  dioxkle,  ethylene. 
oxygen,  air,  and  ether. 

Theory  shows  that  if  equal  volumes  of  different  gases  are  compared 
under  the  same  conditions  of  temperature  and  (low)  pressure,  the 
internal  pressure  should  be  proportional  to  the  square  of  the  molecular 
weight  of  the  gas.  The  experimental  results,  however,  are  not  in 
accord  with  the  theory.  T.  S.  P. 

Internal  Pressure  of  a  Gas.  Anatole  Leduc  (Compt.  rend., 
1909,  148,  1391 — 1391). — Utilising  the  formula?  given  in  a  previous 
paper  (ibid.,  1174),  the  author  has  calculated  the  internal  pressures 
of  eighteen  different  gases  under  normal  conditions,  that  is,  for  e\- 
ternal  pressures  less  than  three  atmospheres.  This  internal  pressure 
is  not  found  to  be  proportional  to  the  square  of  the  molecular  weight 
of  the  gas,  as  it  theoretically  should  be. 

A  comparison  at  15°  of  ammonia  and  the  methylamines  shows  that 
the  substitution  of  CH,  for  H  increases  the  internal  pressure  by 
21'1-thousandths  of  an  atmosphere. 

In  the  case  of  acetylene  and  benzene  at  129  6u  and  atmospheric 
pressure,  the  ratio  of  the  internal  pressures  is  found  to  be  10'1,  which 
is  approximately  equal  to  the  ratio  of  the  square  of  the  molecular 
weights  of  these  substances.  The  deviation  is  probably  due  to  the 
different  complexities  of  the  molecules.  T.  S.  P. 

Van  der  Waals'  Equation  of  Condition  and  the  Solid  State. 
Isidou  Traubk  (Ber.  Deut.  phyaikal.  Ges.,  1909,231 — 236). — From  van 
der  Waals'  equation  the  author  deduces  that  the  product  of  the  internal 
pressure  and  the  square  root  of  the  atomic  (or  molecular)  compressi- 
bility should  be  approximately  constant.  As  in  a  previous  paper 
(Abstr.,  1903,  ii,  35:")),  the  equation  is  applied  to  the  solid  state,  and  by 
making  use  of  the  compressibility  values  given  by  Richards,  the  author 
finds  that,  the  above  product  is  very  nearly  constant  for  fourteen  elements 
iu  the  solid  state.  The  higher  value  obtained  in  the  case  of  iron  is 
attributed  to  the  great  influence  exerted  by  small  traces  ol  foreign 
substances  on  the  internal  pressure,  II.  M.  D. 

Influence  of  Temperature-  on  the  Change  of  Volume  on 
Neutralisation  for  Various  Salts  at  Different  Concentrations. 
[da  Fbhuhd  (Zeitich.  phymkal.  <■/„■„,,  I'.npu,  li(>,  ....  C.I.'IV  I'lie 
in,;,  in  mi. nt  ;  were  made  h\  Ostwald's  method,  a  Bpecial  form  of 
Bprengel  pyknometer,  which  proved  verj  uitable  for  experiments 
extending    through   s    wide   range   of    temperature,    being   used   for 

the  density  measurements.    The  changes  of  volui in  the  formation 

of  the  chlorides  and  nitrates  of  potassium  and  sodium,  of  ammonium 

chloride,  and  of  thi  and  fluoride    of  pots    i and  ammonium, 

have  been  calculated  from  the  density  determinations  for  a    eri 
temperature*    between  0°and  100°,  and  for  0*125  to  2iV-solutioi 
the  esse  of  the  ammonium  salt*  onlj  up  to  0  26  normal    olution),  and 
the                 i.    ■    pn     sd  graphically  nnd  in  the  form  of  tablet.     In 
i)i«   iji   i    pi  ire  the  in.  i i.  ol    it '  i  ■    •    pi i     i.l  in  graui-equivah  ntn 
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per  kilo,  of  solution,  but  tbey  are  also  approximately  calculated  for  gram- 
equivalents  per  kilo,  of  solvent.  The  average  accuracy  is  3  in  100,000  ; 
above  70°  the  experimental  difficulties  become  much  greater. 

In  agreement  with  the  results  of  previous  observers,  it  was  found 
that  \vjc  (where  Au  is  the  change  of  volume  and  c  is  the  concentration) 
increases  with  dilution,  and  approaches  a  limiting  value  independent  of 
the  nature  of  the  salt.  The  influence  of  temperature  is  greater  the 
more  dilute  the  solution.  For  the  chlorides  and  nitrates  of  potassium 
and  sodium,  \vjc  diminishes  at  first  with  increase  of  temperature, 
attains  a  minimum  value,  which  in  the  most  dilute  solutions  lies  at  45°, 
and  beyond  that  point  increases  with  the  temperature.  On  the  other 
hand,  the  changes  of  volume  for  the  salts  of  weak  acids  and  the 
ammonium  salts  diminish  regularly  with  increase  of  temperature. 

The  theoretical  bearing  of  the  changes  of  volume  with  the  concen- 
tration  and  the  temperature  are  discussed,  mainly  with  reference 
to  Tammann's  views  as  to  the  connexion  of  these  factors  with  the 
internal  pressure  of  the  respective  solutions.  G.  S. 

Relation  between  the  Orthobaric  Densities  of  Homologues. 
G.  Ter  Gazarian  (J.  Chim.  Phys.,  1909,  7,  273—288.  Compare 
Abstr.,  1908,  ii,  666). — From  a  study  of  the  experimental  data  of 
Young  and  his  co-workers,  it  is  shown  that  for  the  members  of  a 
homologous  series  the  densities  corresponding  with  temperatures 
distant  the  same  number  of  degrees  from  the  ciitical  temperature 
differ  only  by  a  factor.  For  example,  if  d  is  the  density  of  pentane  at 
the  temperature  t,  the  density  d'  of  one  of  its  homologues  at  the 
temperature  t  +  0  (where  8  is  the  difference  in  the  critical  temperatures 
of  pentane  and  the  other  substance)  is  given  by  the  formula  d'  =  J  + 
(d'c  —  dc)  —  at,  where  d'c  and  dc  are  the  critical  densities  of  pentane  and 
its  homologue,  and  a  is  the  factor  referred  to  above ;  a  vanes  from  one 
natural  group  to  another,  and  in  some  cases  is  zero.  Its  value  increases 
with  the  molecular  weight  of  the  homologues. 

The  above  rule  is  tested  by  application  to  the  experimental  data  for 
certain  hydrocarbons  and  esters,  the  results  being  given  in  tabular 
form.     In  the  case  of  esters,  a  is  practically  zero. 

A  similar  rule  appears  to  hold  for  viscosities  ;  the  details  will  be 
given  in  a  later  paper.  G.  S. 

Adsorption  by  Clays.  Paul  Eodland  (Biochem.  Zeitsch.,  1909, 
17,  220 — 221.  Compare  this  vol.,  ii,  27  ;  Michaelis  and  Rona,  this 
vol.,  ii,  125).— Kaolin  (AI.203,2SiO.,,2H20),  of  all  the  clays,  is  least 
suited  for  adsorption  experiments.  The  plasticity  is  very  small,  and 
likewise  the  tendency  to  form  colloidal  hydroxides,  which  in  reality 
bring  about  the  adsorption  of  proteins.  Better  suited  are  dark-coloured 
plastic  clays,  which  foim  a  large  proportion  of  these  colloidal  hydroxides 
on  contact  with  water,  and  are  characterised  by  a  loss  of  12%  or  more 
on  ignition.  Such  clays  absorb  a  largo  number  of  substmces  possessing 
colloidal  characters,  and  absorb  further  some  crystalloids,  in  particular, 
dyes  of  complicated  nature,  such  as  Prussian-  or  Turnbiill's-blue,  aniline, 
and  animal  dyes,  but  not  simple  substances  such  as  copper  sulphate  or 
potassium  dichromate.  They  further  absorb  carbonates,  and  to  some 
extent  phosphates,  but  allow  other  simple  suits  to  diffuse. 
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The  colloidal  hydroxides  of  silicon,  aluminium  and  iron,  and  the 
organic  colloids  of  the  clays,  are  regarded  as  forming  a  complicated 
network  of  cellular  structure,  and  presenting  a  very  large  number  of 
dividing  surfaces,  whereas  a  compact  crystalloid  substance  only  presents 
one  such  surface.  It  is  to  be  supposed  that  the  meshes  of  the 
coagulated  colloidal  network  swollen  with  water  molecules  are  too  fine 
to  allow  coarse  colloid  molecules  to  diffuse  through  them,  but  they  are 
large  enough  to  allow  the  passage  of  the  much  smaller  crystalloid 
molecules.  The  more  complicated  a  substance  is  the  more  readily  it 
will  be  adsorbed  ;  compounds  will  also  be  more  readily  adsorbed  from 
concentrated  solution  in  which  their  molecules  are  aggregated  to  com- 
plexes than  in  dilute  solution  in  which  they  are  probably  dissociated. 

E.  F.  A. 

Adsorption  by  Means  of  Clay.  Leonor  Michaelis  and  Peter 
Rona  (Biochem.  Zeitsch.,  1909,  18,  207). — The  authors  point  out  that 
Rohland  (preceding  abstract)  had  misquoted  from  their  original  paper 
(compare  this  vol.,  ii,  125).  J.  J.  S. 

Relation  between  Density  and  Degree  of  Dissociation  of 
Aqueous  Solutions.  S.  Tereschin  (J.  Buss.  Phys.  Chem.  Soc., 
19(19,  41,  ii,  155—160;  Ber.  Deut.  physihal.  Ges.,  1909,  211— 214).— It 
has  been  shown  by  Heydweiller  (Ber.  Deut.  physihaL  Gee.,  1909,  11, 
37)  that  for  a  large  number  of  salts  the  excess,  s-  1,  of  the  density 
of  the  solutions  over  that  of  water  at  the  samo  temperature  may  be 
calculated  by  means  of  the  formula:  (s  -  l)/m  =  Ati  +  BJ[l  -i),  where 
m  represents  the  number  of  gram-niols.  per  litre,  t  the  degree  of 
dissociation,  and  AK  and  Bs  constants  independent  of  the 
concentration. 

For  Heydweiller's  two  constants,  Ag  and  Bg,  the  author  derives  the 
equations:  J,  =  i\r.(/t'-/i'0)/1000m  +  i*r.(/i'-^"0)/1000ni  and  B, 
X.(/x  -  H^/lOOOm,  in  which  i\r  represents  the  number  of  gram-molB. 
of  a  binary  electrolyte  per  litre,  /xn  the  mass  of  the  solvent  in  the 
volume  of  the  spheres  of  action  of  the  molecules,  and  n  the  mass  of 
:ill  (ho  molecules  with  the  mass  of  the  layers  of  solvent  of  changing 
density  surrounding  them  ;  //0  and  fi  represent  the  corresponding 
magnitudes  foi  one  ion,  and  //'„  and  p"  for  the  other,  The  values  of 
I  and  /•'  calculated  in  this  way  for  a  large  number  of  salts  are  in 
good  agreement  with  the  experimental  values.  T.   II.  1'. 

The   Diametral   Line   of  Acetylene.      Iumi:  Mathias  (Compt. 

,  1909,  148,  L103— 1105).— The  densities  of  liquid  acetylene  and 

it*,    saturated    vapour    have    been    determined    with    an    accuracy    of 

I   in  61 at  temperatures  ranging  from      28-75   to   |  The 

mean  of    the  two  densities    at    each    temperature    obeys    the   Cailletot 

Mathias  law,  its  graph  being  a  rectilinear  diameter  to  the  density 
curve.  In  spite  of  the  unsaturated  oharacter  of  acetylene,  there 
i  little  sign  of  abnormally  high  den  i'^  >(  low  temperatures,  such  as 
t  with  in  die  substituted  ammonis  .  The  critical  temperature  of 
lene  ws  Found  by  Young*!  method  to  be  i  37 '06  or  310*08 
ill. solute.  (     ii)     The  critical  den  ii\  oaloulated  by  the  mean  den  n\ 
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law  is  0'2346  (  =  A).     The  angular  coefficient  a  of  the  mean  density 
graph  is  0-00064. 

If  the  law  of  corresponding  states  holds  for  the  density  curves  of 
all  substances,  the  constants  a(  =  a. 8/ A)  and  b(  =  -  a  ^/8/A)  should  be 
independent  of  the  nature  of  the  substance.  The  values  of  a  and  b 
in  the  case  of  acetylene  are  08605  and  0'0489,  whereas  carbon  dioxide 
gives  0-858  and  0-0493.  Thus,  in  the  case  of  acetylene  and  carbon 
dioxide,  the  critical  temperatures  of  which  are  very  close  together,  the 
law  of  corresponding  states  holds,  in  spite  of  the  difference  in 
constitution  of  the  two  molecule^.  It.  J.  C. 

Theory  of  Organic  Bases  Based  on  the  Viscosity  of  their 
Solutions.  D.  B.  Tsakalotos  (Compl.  rend.,  1909,  148, 
1324 — 1326). — In  aqueous  solution  organic  bases  are  supposed  to 
combine  with  a  molecule  of  water,  the  resulting  compound,  or  aquo- 
base,  then  dissociating  to  a  greater  or  lesser  extent  with  the 
formation  of  hydroxidions.  From  measurements  of  other  observers 
on  the  viscosities  of  aqueous  solutions  of  various  bases,  the  author 
deduces  that  combination  between  the  base  and  water  does  take  place, 
and  hence  support  is  given  to  the  theory  mentioned. 

Aqueous  solutions  of  triethylamine,  pyridine,  piperidine,  and 
nicotine  each  give  solutions  possessing  a  maximum  viscosity,  and  this 
maximum  viscosity  is  considered  to  point  to  the  formation  of  a  definite 
compound  between  the  water  and  the  base.  T.  S.  P. 

Contribution  to  the  Study  of  Capillarity.  Pietro  Palladino 
(Chem.  Zentr.,  1909,  i,  973;  from  Giorn.  Farm.  Chim.,  1909,  58, 
5 — 6). — The  rising  of  the  capillary  meniscus  when  a  solid  is  wetted  by 
a  liquid  indicates  a  pressure  between  the  solid  and  the  liquid  substance. 
A  solid  substance  inserted  in  two  liquids  remaining  in  layers  one  on 
the  other,  causes  the  under  liquid  to  form  a  convex  meniscus  at  the 
point  of  contact  of  the  two  liquids.  The  nature  of  the  solid  substances 
influences  the  meniscus  ;  methylene  dibromide  or  di-iodide  under  water 
gives  a  convex  meniscus  with  quartz,  glass,  mica,  magnesium,  aluminium, 
etc.,  and  concave  with  platinum,  gold,  lead,  zinc,  tin,  copper,  etc.  The 
same  solid  substance  may  give  a  different  meniscus  according  to  the 
nature  of  the  lower  liquid  ;  thus,  methylene  dichloride  under  water 
gives  with  magnesium  or  aluminium  a  concave  meniscus.  When  the 
lower  liquid  is  made  up  of  two  miscible  components,  which  by  them- 
selves give  different  forms  of  meniscus,  according  as  one  or  the  other 
substance  predominates,  so  is  the  meniscus  changed.  Although  in 
saturated  solutions  the  meniscus  is  practically  reduced  to  nothing,  the 
presence  of  solid  or  gelatinous  substances  does  not  produce  a  reverse 
effect.  J.  V.  E. 

"  Dynamic "  Osmotic  Pressures.  Earl  of  Berkeley  and 
Ernald  G.  J.  Hartley  {1'roc.  Roy.  Soc,  1909,  82,  A,  271—275).— 
The  rate  at  which  water  passes  through  a  copper  ferrocyanide  membrane 
into  solutions  of  sucrose  has  been  measured,  and  compared  with  the 
rate  at  which  known  hydrostatic  pressures  force  water  through  the 
membrane.     The  measurements  of  the  osmotic  flow  refer  to  the  initial 
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velocity,  for  it  is  found  that  this  diminishes  considerably  when 
the  membrane  is  allowed  to  remain  in  contact  with  the  solution.  Iu 
order  to  prevent  local  changes  of  concentration,  the  solutions  were 
efficiently  stirred. 

For  the  hydrostatic  flow  the  velocity  is  proportional  to  the  pressure. 
When  the  rates  of  osmotic  flow  are  divided  by  the  rate  of  hydrostatic 
flow  for  a  difference  of  pressure  of  one  atmosphere,  the  so-called 
dynamic  osmotic  pressures  of  the  various  sucrose  solutions  are  obtained. 
For  dilute  solutions,  these  pressures  agree  fairly  well  with  the 
equilibrium  osmotic  pressures,  but  for  the  more  concentrated  solutions 
the  dynamic  values  are  considerably  smaller  than  the  equilibrium 
values.  The  experiments  indicate  that  osmotic  phenomena  can  be 
measured  kinetically,  and  that  for  dilute  solutions  the  results  are 
the  same  as  when  measured  statically.  H.  M.  D. 

Osmotic  Pressures  of  Calcium  Ferrocyanide  Solutions.  II. 
Weak  Solutions.  Karl  of  Berkeley,  Ebnald  G.  J.  Hartley,  and 
J.  Stephexsos  (Phil.  Trans.,  1909,  A,  209.  319—336.  Compare  this 
vol.,  ii,  126). — The  osmotic  pressures  at  0°  of  calcium  ferrocyanide 
solutions  of  from  7  to  21 '8°;,  strengths  were  measured  in  the  apparatus 
described  previously  with  addition  of  a  more  sensitive  pressure  gauge, 
since  the  pressures  measured  did  not  exceed  2.j  atmospheres. 

It  was  found  that  the  osmotic  pressure  of  7°,  and  12"2°0  solutions 
agree  very  well  with  those  calculated  on  the  assumption  that  the  gas 
laws  hold  for  solutions,  whereas  176,  and  218%  solutions  give  values 
higher  than  the  calculated.  As  tins  is  the  reverse  of  what  would  be 
expected  on  the  dissociation  hypothesis,  the  osmotic  pressures  of  dilute 
solutions  of  strontium  ferrocyanide  and  potassium  ferrocyanide  were 
also  measured.  Potassium  ferrocyanide  in  accordance  with  current 
theory  gives  osmotic  pressures  which  diverge  more  and  more  from  the 
calculated  as  the  solution  is  diluted,  until  at  L'6%  Strength  the  salt 
appears  to  be  dissociated  into  three  ions  or  molecules.  On  the  other 
hand,  strontium  ferrocyanide,  the  crystals  of  which  contain  Mil  ii. 
exhibits  the  same  anomaly  as  t ho  calcium  salt,  but  somewhat  more 
markedly,  the  osmotic  pressure  in  6*18%  solution  being  actually  less 

than  the  Calculated.       A    feu   measurements  were  made   of    the   osmotic 

pressures  of  magnesium  oamphorate,  potash  alum,  sodium  and  calcium 
naphtbionates,  barium,  lead,  and  potassium  benienesulphonates,  barium 

ii-nitrobeii/.oati',   Inteorolialt   chloride,  and  calcium  acetate,  all    of    wlneh 

behave  normally,  giving  in  dilute  solution  osmotic  pressures  in  excess 
of  i  be  calculated. 

Thee luotivitie   of  caloi and    itrontium  ferrocyanide  solutions 

from  about  20%  strength  down  to  a   high   dilution    were   carefully 

measured  by  the  Pltspatrick  ai  d  °7hetham  i imutating  method  at  0  . 

The  equivalent  ■ luctivities  of  these  salts  -how  n  steady  incn 

until  at  infinite  dilution  the  equivalent  conductivity  i>  about  five  times 
that                    solution.     The  normal  electric  and  abnormal  osmotic 
properties  ol  oaloium  and  itrontium  ferrooyanides  may  be  explain* 
line  i  i  in  to  double  moleoules  which  are  ionised,  and  (8) 

ionization  with  subsenui  iation  ol   the  ions  to  complexes.     On 

the  format    uh ptii  n,  allowing  for  ionization,  the  calculated  pamotji 
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pressures  are  in  equally  satisfactory  agreement  with  experiment  whether 
it  he  supposed  that  five  or  six  ion-;  are  formed  from  the  double 
molecule.  Erlenmeyer's  formula  (1865)  for  the  ferrocyanides  appears 
best  to  express  the  constitution :  [Ca(CN)3]., Fe=  Fe[(CN)3Ca].,,  the  ions 

being  4Ca  and  2Fe(CN)G  or  4Ca  and  Fe2(CN)12. 

Erlenmeyer's  formula  in  the  case  of  potassium  ferrocyanide  requires 
nine  or  ten  ions,  and  leads  to  values  of  the  osmotic  pressure  which  are 
also  in  tolerable  agreement  with  the  experimental  ones.  Quantitative 
agreement  is  not  to  be  expected  in  view  of  the  assumptions  made. 

The  evidence  is  held  to  prove  that  calcium  and  strontium  ferro- 
cyanides,  at  least,  are  associated  in  solution,  although  tetraethyl 
ferrocyanide  is  known  to  have  the  single  molecule  Et4Fe(C'X)i; 
(compare  Buchbock,  Abstr.,  1897,  i,  452).  R.  J.  C. 

The  Measurement  of  Osmotic  Pressure.  Josef  Konig  and 
J.  Hasenbaumer  (Zeitsch.  angew.  Chem.,  1909,  22,  1009—1018, 
1070—1074.  Compare  Abstr.,  1908,  ii,  888).— The  primary  object  of 
the  authors  was  the  measurement  of  the  osmotic  pressures  of  different 
soils,  but  the  present  paper  is  mainly  concerned  with  the  apparatus 
used  and  the  results  obtained  with  different  inorganic  and  organic 
compounds.  A  satisfactory  semi-permeable  membrane  was  formed  in 
the  walls  of  a  porous  pot,  according  to  a  modification  of  the  method 
used  by  Walden  (Abstr.,  1893,  ii,  203).  The  pot,  after  being  cleaned 
in  the  usual  manner  and  heated  in  a  drying  oven,  was  filled  with  a  hot 
iv,  solution  of  gelatin;  as  soon  as  the  solution  had  penetrated  to  the 
outside,  the  pot  was  emptied,  washed  with  hot  water,  and  treated 
with  formaldehyde  vapour  in  order  to  harden  the  gelatin.  The  semi- 
permeable membrane  of  copper  ferrocyanide  was  then  deposited  in  the 
walls  of  the  pot  in  the  usual  manner,  full  particulars  being  given  in 
the  original  paper.  Pots  which  have  been  prepared  in  this  way  can  be 
used  over  and  over  again  for  osmotic  experiments  if  care  is  taken  to 
clean  them  by  repeated  treatment  with  water  between  each  set  of 
experiments,  any  gelatin  which  has  become  soluble  being  hardened  by 
fresh  treatment  with  formaldehyde. 

In  the  first  set  of  experiments  the  osmotic  cell  was  connected  with 
an  open  manometer  in  the  usual  manner,  and  measurements  were  made 
with  dilute  solutions  of  sodium  nitrate,  potassium  nitrate,  potassium 
chloride,  potassium  sulphate,  ammonium  sulphate,  magnesium  sulphate, 
and  sucrose  in  order  to  test  the  membrane.  The  experiments  were 
made  at  room  temperature,  and  the  results  were  in  good  agreement 
with  those  obtained  by  Pfeffer  (Ounwtisclie  Untersuchungen,  1877). 

For  experiments  with  soils  it  was  necessary  to  use  the  osmometer 
in  a  different  way.  In  place  of  the  open  manometer  was  a  (J -tube  and 
goose-neck,  the  latter  containing  oil  of  known  density.  The  cell  and 
its  contents  were  placed  in  water,  and  the  quantity  of  water  entering 
the  cell  was  measured  by  weighing  the  oil  expelled  from  the  goose- 
neck, the  weighings  taking  place  every  twenty-four  hours.  The 
contents  of  the  cell  consisted  of  soil  saturated  with  water,  asbestos 
being  added  to  prevent  the  soil  caking  together.  Tests  on  six 
different  soils,   varying  in   nature   from  a   sandy   soil   to  a  shaly   one, 
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gave  fairly  concordant  results  for  the  "osmotic  water  absorption" 
in  twenty-four  hours. 

Further  experiments  were  made  with  different  inorganic  and  organic 
salts  and  organic  compounds  (chiefly  sugars)  in  order  to  test  the 
method  of  "  osmotic  water  absorption."  It  was  found  that  equi- 
molecular  solutions  show  the  same  osmotic  water  absorption,  allowance 
of  course  being  made  for  dissociation  in  the  case  of  salts.  The  salts 
of  the  fixed  alkalis,  such  as  potassium  sulphate,  diffuse  through  the 
membrane  to  a  much  greater  extent  than  ammonium  and  magnesium 
sulphates. 

In  the  last  part  of  the  paper  the  "  osmotic  water  absorption  "  is  used 
to  determine  the  molecular  weights  of  various  sugars  and  dextrins, 
either  dextrose  or  raffinose  being  taken  as  the  normal  substance. 
Good  results  could  only  be  obtained  when  the  temperature  was  kept 
constant  at  25°.  Stachyose  was  found  to  be  ClsH.,,O],.,,3H.,0.  The 
following  multiples  of  C12H.)0O10  were  found  for  the  dextrins  named  : 
Acid  achroodextrin  1  +  ^  achroodextrin  II,  5  ;  Erythrodextrin  Ha,  11  ; 
Erythrodextrin  (SreEnl),  13;  diastatic  achroodextrin,  8. 

The  apparatus  can  also  be  conveniently  used  for  determining  the 
isotonic  coefficients  of  salts.  T.  S.  P. 

Velocity  of  Molecular  and  Chemical  Reactions  in  Hetero- 
geneous Systems.  I.  Mkykk  Wildkbhann  (Zeituch.  pkysikal. 
C'hem.,  1909,  66,  445 — 495.  Compare  Nernst  and  Brunner,  Abstr., 
1904,  ii,  315;  Bruner  and  Tolloczko,  Abstr.,  1901,  ii.  10;  1902, 
ii,  62  ;  1903,  ii,  470). — An  adverse  criticism,  based  both  on  theoretical 
and  experimental  grounds,  of  Nernst's  diffusion  theory  of  reaction 
velocities  in  heterogeneous  systems.  Nernst's  equation  is  a  special 
form  of  the  author's  general  equation:  dtjdT  =  CS,T(t0- 1)  (compare 
Abstr.,  1900,  ii,  200  ;  1901,  ii,  544),  which  indicates  that  the  reaction 
velocity  at  the  time  t  is  proportional  to  the  distance  of  the  system 
from  equilibrium  (ttl  -  t)  and  to  2r,  the  total  surface  in  contact  of  the 
reacting  parts  of  the  heterogeneous  systom,  but  the  interpretation  of 
the  factors  given  by  Nernst  is  not  justified. 

The  experimental  part  deals  mainly  witli  the  rate  of  di  isolution  in 
water  of  benzoic  acid  and  of  a  number  of  varieties  of  calcium  sulphate. 

The  materials  wore  compressed  under  several  thousand  atmospheres' 
pressure,  and  wero  then  found  to  dissolve  uniformly,  It  was,  how- 
ever, found  impossible  to  compress  pure  magnesium  hydroxide  sons 
to  form  a  block  which  did  not  disintegrate  when  placed  in  water,  and 
the  author  considers  thai  the  hydroxide  used  by  Nernst  and  ('.runner 
was  Contaminate!   with  carbonate. 

The  measurements  were  made  in  a  large  beaker  containing   1500   0,0. 

of  water,  which  was  placed  in  a  bath  at  oonstanl   temperature,      \ 

double  stirrer  was  used,  and  the  block  of  material  was  fastened  to  the 
tiiiers    and    rotate. 1     with    them.       (iivil     precautions    were    liken     to 

re  a  uniform  rate  of  stirring,  and  the  methods  employed  for  tin 

purpose    are    folly  described.        In   I  he  c a  ...  of    benzoic    acid,    the    rate  of 

•  ii    ..lotion  w.i-  measured  by  titrating  n  portion  of  the  .solution  from 

time  to  time,     ffor  oaloium    ulphate,   the  rate  of  ohange  ol   th 

ductivity  ol  the  tolution  was  measured.  I'he  con  taul  were  calculated 
by  means  of  the  general  formula  given  above. 
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The  effect  of  temperature  on  the  rate  of  solution  of  benzoic  acid  has 
been  measured  between  1°  and  60°.  The  results  are  calculated  by 
means  of  the  formula:  log.&0  -  \og.kl  =  A(T0  -  T^)/T0TV  which  is  valid  for 
homogeneous  systems.  Between  15°  and  17'5°  A  increases  by  5 '1%, 
and  between  40°  and  60°  by  3'64%  per  degree.  As  the  rate  of  increase 
of  diffusion  with  temperature  is  only  2'5%  per  degree,  this  is  regarded 
as  a  strong  argument  against  the  diffusion  theory.  The  rate  of  solution 
increases  proportionately  with  the  stirring  from  3  to  180  turns  per 
minute,  beyond  this  point  it  falls  off,  and  above  400  turns  attains  a 
maximum  value,  independent  of  further  increase  in  stirring.  The 
greater  the  solubility  the  more  rapidly  is  the  maximum  reached. 

The  rate  of  dissolution  of  three  varieties  of  calcium  sulphate, 
selenite,  fibrous  gypsum,  and  alabaster,  under  comparable  conditions 
are  in  the  ratio  1  :  3*5  :  5'4,  whereas  according  to  the  diffusion  theory 
they  should  be  identical.  Sections  of  selenite  cut  at  right  angles  to 
each  other  give  for  the  respective  rates  of  solution  3-376  : 0  6378. 
Powdered  and  compressed  selenite  and  powdered  and  compressed 
gypsum  dissolve  at  the  same  rate. 

As  regards  the  theoretical  objections  to  the  diffusion  theory,  it  is 
pointed  out  that  Nernst's  assumption  of  "infinitely  great"  forces 
acting  at  surfaces  of  contact  is  untenable,  (1)  because  then  the  rate 
of  evaporation  of  a  liquid  should  be  very  rapid,  whereas  it  is  very 
slow  ;  (2)  molecules  in  contact,  such  as  those  of  aniline  and  acetic  acid, 
should  react  with  very  great  velocity,  which  is  contrary  to  fact.  The 
author  considers  that  the  "diffusion  layer"  in  contact  with  the  solid 
does  not  exist,  and  that  efficient  stirring  moves  the  solution  in  contact 
with  the  solid  up  to  molecular  distance  from  the  latter.  G.  S. 

Temperature-coefficient  of  Chemical  Reaction  Velocities. 
II.  The  Physical  Meaning  of  the  Chemical  Reaction 
Velocity  in  Gases  and  its  Calculation  from  Purely  Thermal 
Data  Pertaining  to  the  Reacting  Substances.  Max  Trautz 
(Zeitsch.  physikal.  Chetn.,  1909,  66,  496 — 511.  Compare  Abstr.,  1908, 
ii,  824). — By  a  thermodynamical  method  a  very  complicated  ex- 
pression is  derived  for  the  temperature-coefficient  of  the  reaction 
velocity  in  terms  of  the  heat  of  formation  from  the  atoms,  vapour 
pressures,  and  molecular  heats  of  the  condensed  components,  and 
another  expression  is  given  for  the  velocity  constant  in  terms  of  the 
same  thermal  factors,  the  time,  and  an  unknown  integration  constant. 
The  available  data  are  not  sufficient  to  admit  of  the  formula;  being 
tested  by  application  to  special  cases,  but  it  is  shown  that  they  are 
in  general  agreement  with  the  experimental  results.  G.  S. 

Chemical  Action  in  Gaseous  Mixtures  Submitted  to  very 
High  Pressures.  E.  Briner  and  A.  Wroczynski  (Compt.  rend,  1909, 
148,  1518  — 1519  *). — In  highly  compressed  gaseous  mixtures  at 
relatively  low  temperatures,  since  the  atoms  are  very  close  together,  the 
conditions  are  those  where  chemical  attraction  will  exert  its  maximum 
effect  and  exothermic  actions  may  be  accelerated.  The  mixtures 
nitric  oxide-carbon  monoxide,  nitric  oxide-hydrogen  chloride,  and 
nitric  oxide-sulphur  dioxide  at  50  atmospheres  retain  their  normal 
*  and  Zeitsch.  anorg.  Ohem.,  1909,  63,  49 — 52. 
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character.  If,  however,  they  are  condensed  in  liquid  air  in  stout  glass 
tubes  which  are  two-thirds  tilled  and  then  sealed  off,  a  pressure  of 
more  than  500  atmospheres  is  reached  when  the  liquids  are  allowed  to 
warm  up  beyond  their  critical  point  aud  chemical  action  at  definite 
rates  takes  place.  The  mixture  nitric  oxide-hydrogen  chloride 
condenses  in  liquid  air  to  a  deep  reddish-violet  solid,  doubtless  an 
additive  compound.  At  the  ordinary  temperature,  the  highly  compressed 
mixture  is  a  colourless  gas,  which  after  a  time  deposits  two  liquids 
layers  gradually  increasing  from  day  to  day.  The  pale  red  layer  is 
nitrosyl  chloride,  and  the  pale  yellow  layer  is  water  containing 
dissolved  nitrosyl  chloride.  Tho  action  4NO  +  4HC1 — ^  2NOC1  + 
2 1 1  .0  +  C1.2  +  N2  is  strongly  exothermic.  If  the  tube  contains  excess 
of  nitric  oxide,  the  two  liquid  layers  are  slowly  converted  into  one  deep 
green  liquid  of  unknown  composition. 

The  system  NO  +  NO.,  gives  rise  under  high  pressure  to  a  pale  green 
solid,  which  is  stable  at  ordinary  pressures  aud  apparently  consists  of 
nitric  oxide  dissolved  in  sulphur  tiioxide,  formed  according  to  the 
exothermic  equation  2NO  +  2SOa  -->  2SOg+N2.  The  mixture  hydro- 
gen chloride-sulphur  dioxide  condenses  to  an  orange-yellow  additive 
compound  in  liquid  air.  The  beginnings  of  chemical  actiou  have  been 
observed  in  the  systems  hydrogen  chloride-sulphur  dioxide,  nitric 
oxide-methyl  chloride,  aud  sulphur  dioxide-oxygen  at  high  pressures. 

11.  J.  C. 

The  System  Water-Liquid  Ammonia.  Agreement  of  the 
Results  with  the  Existence  of  a  Hydrate  of  Ammonia.  E. 
Baud  and  L.  Gay  (Compt.  rand,,  1909,148,  1327— 13:19).— In  order 
to  determine  what  hydrates  exist  in  aqueous  solutions  of  ammonia,  the 
heat  developed  by  mixing  water  and  liquid  ammonia  in  different 
proportions  has  been  measured.  This  was  effected  by  measuring  the 
Ileal  s  of  dilution  of  the  various  mixtures,  and  of  anhydrous]  liquid 
ammonia,  in  a  large  excess  of  water. 

The  curve  showing  the  relation  between  i be  heat   developed  and 

the   percentage   composition   of    the    mixture   shows   a   maximum    which 

r<, rn   ponds  with  the  composition  NH„,lT09H2O. 

When  water  and  liquid  ammonia  are  mixed,  contraction  takes  place ; 
the  maximum  contraction  occurs  with  the  mixture  of  composition 
Ml ,,0-9H  0. 

The  above  results  point  to  the  existence  of  a  hydrate,  Nil  ,HsO, 

The  heat  of  Solution  of     1    gi  am  -molecule  ol    liquid  ammonia  in  waler 

at  12    i    Found  bo  be  8*486  Oals.  T.  B.  P. 

Equilibrium  in    the   System  Ammonium  Sulphate,  Ammo- 
nium   Chloride,    Ethyl    Alcohol,    and    Water.       J.    P,    WlBAUT 
la  I,  L909,  6,    10]      109).     The  ami, or  ha  •  ex  .mined  the 
in  ammonium  sulphate,  ammonium  ohloride,  ethyl  alcohol,  and 
water.     His  re  ults  ore  i    pre    ed  bj  Schreinoniakera's  graphic  method, 

-abed the  anele    i.  pie  enting  the  components. 

I.  J.  w. 

Obemloal    Affinity   in  Reversible  Systems,     n.  Golblum  (J. 
/■/,,„■,.    1909,    7,    289     886).     The   geneial   formula    fa   the 
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representation  of  chemical  affinity  are  tested  on  the  basis  of  an  experi- 
mental investigation  of  the  reversible  reaction  :  BaCr04  4-  K2003  7-* 
BaCO.{  +  K.,Cr04,  already  investigated  by  Guldberg  and  Waage.  It 
is  shown  by  Berthelot's  rule  that  the  left-hand  system  is  the  more 
stable,  as  its  heat  of  formation  exceeds  that  of  the  system  on  the  right 
hand  by  6'4  calories,  and  the  same  conclusion  is  readied  by  a  considera- 
tion of  solubilities,  the  solubility  product  of  the  substances  on  the 
left-hand  side  being  about  one-tenth  of  that  on  the  right. 

The  equilibrium  diagram  of  the  system  has  also  been  constructed. 
On  the  basis  of  the  phase  rule,  there  are  four  points  at  which  the 
system  is  univariant,  and  the  positions  of  these  points  have  been 
determined  by  solubility  measurements  in  the  usual  way.  The  points 
represent  solutions  saturated  with  reference  to  the  salts  as  follows  : 
(A)  potassium  and  barium  chromate ;  (B)  potassium  and  barium 
chromate  and  potassium  carbonate ;  (C)  potassium  and  barium  car- 
bonate and  barium  chromate,  (D)  potassium  and  barium  carbonate. 
Measurements  were  made  at  25°,  and  for  B  and  C  also  at  40°. 

Further,  solubility  determinations  have  been  carried  out  in  which 
solutions  containing  different  molar  proportions  of  potassium  chromate 
in  water  have  been  shaken  with  barium  carbonate  until  equilibrium 
was  attained,  and  the  solutions  then  analysed  ;  similar  measurements 
were  made  with  solutions  of  potassium  carbonate  and  solid  barium 
chromate,  so  that  the  equilibrium  was  reached  from  both  sides.  From 
the  results,  the  equilibrium  constant  K=  [K2C03]/[K2Cr04]  has  been 
calculated,  and  it  is  shown  that  K  is  not  constant ;  it  decreases  at 
first  with  the  concentration,  reaches  a  minimum  value,  and  beyond 
that  point  increases.  The  deviation  from  the  simple  law  is  ascribed 
to  the  electrolytic  dissociation  of  the  salts,  and  the  modifications 
required  to  take  ionisation  into  account  are  considered. 

From  the  values  of  the  equilibrium  constant  at  25°  and  40°,  the 
heat  of  the  reaction  is  calculated  by  van't  Hoff 's  formula  ;  it  amounts 
to  5997  calories,  in  fair  agreement  with  the  value,  6400  calories, 
calculated  according  to  Hess's  law.  G.  S. 

Certain  Deductions  for  Quaternary  Systems.  Fkans  A.  H. 
Schheinemakebs  (Zeitsch.  physikal.  Chew.,  1909,  66,  699 — 704). — A 
method  for  the  graphic  representation  of  quaternary  systems  is 
described,  and  illustrated  by  application  to  the  system  : 

H.20-CuS04,5H20-Li2S04-(NH4)2S04.  G.  S. 

Kinetics  of  the  Hydrolytic  Decomposition  of  Methyl 
Acetate  by  the  Catalytic  Action  of  Acetic  Acid.  Kozo  Ikawa 
(Mem.  Col.  Sci.  Eng.  Kyoto,  1908,  i,  320— 324).— Ostwald  found  that 
tho ''constants  "  for  the  hydrolytic  decomposition  of  methyl  acetate 
by  acetic  acid  diminished  somewhat  during  the  action,  a  result  which 
he  ascribed  to  vapori.-ation  of  the  ester  during  the  veiy  slow  reaction. 
The  author  has  carried  out  the  reaction  in  closed  vessels,  the  rate 
being  deduced  from  electrical  conductivity  measurements  made  at 
intervals  up  to  thirty-five  days  for  a  single  experiment,  and  obtains 
good  constants.  G.  IS. 
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Kinetics  of  two  Simultaneous  Reactions  in  a  System.  Kozo 
Ikawa  {Mem.  Col.  Sci.  Eng.  Kyoto,  1908,  1,  375 — 385). — It  is  shown 
that  when  mixtures  of  methyl  and  ethyl  acetate,  and  of  ethyl  acetate 
and  butyrate,  undergo  hydrolysis  in  the  presence  of  hydrochloric  acid 
in  a  dilute  aqueous  solution,  the  reactions  exert  no  mutual  influence. 

G.  S. 

Catalysis  by  Moisture.  J.  Meynier  (Compt.  rend.,  1909,  148, 
1516 — 1517). — Langevin  demonstrated  that  the  atmosphere  contains 
ions  which  are  drops  of  liquid  water  of  the  order  1/100  of  a  micron  in 
diameter,  and  that  these  can  be  removed  by  filtration  through  cotton 
wool.  The  part  played  by  moisture  in  the  explosion  of  hydrogen  and 
oxygen,  the  oxidation  of  nitric  oxide,  etc.  (compare  Brereton  Baker, 
Trans.,  1902,  81,  400),  might  be  ascribed  to  these  ions.  The  author 
mixes  steady  screams  of  nitric  oxide  and  oxygen  in  equivalent 
proportions  by  means  of  a  Y-tube,  and  measures  their  speed  of 
combination  by  the  temperature  attained  at  a  fixed  point  further  along 
the  tube.  Neither  drying  the  gases  by  means  of  fused  potash  and 
phosphoric  oxide  nor  filtration  through  30  cm.  of  cotton  wool  have 
any  effect  on  the  rate  of  combination.  It  follows  that  gaseous  water 
alone  brings  about  the  action — the  speed  of  which,  however,  is  not  pro- 
portional to  the  amount  of  water,  but  attains  its  full  value  in  presence 
of  the  merest  trace.  B.  J.  C. 

Determination  of  Solubility  by  means  of  Pulfrich's  Refracto- 
meter.  II.  Yukichi  Osaka  (Mem.  Col.  Sci.  Eng.  Kyoto,  1908,  1, 
290 — 303). — The  results  of  further  solubility  determinations  by  the 
refraetonieter  method  already  described  (Abstr.,  1907,  ii,  934)  are 
given.  The  applicability  of  the  formula  ax  +  bxi  =  d-d'  to  the 
observations  is  confirmed. 

The  solubility  of  certain  compounds  in  water  at  25  ,  expressed  in 
grams  per  100  grams  of  water,  is  as  follows  :  mercuric  chloride,  7'  1 2  ; 
sodium  chlorate,  101  ;  sucrose,  212  ;  disodium  hydrogen  phosphate 
(as  anhydrous  salt),  12'2;  borax  (as  anhydrous  Bait),  333.  The 
following  i  c  'Mills  arc  expressed  in  grams  per  1110  grama  of  solution. 
mercuric  chloride  in  99,2';,',  alcohol.  .">■"■  S  ;  eoumarin  in  chloroform,  49-4  ; 
benzophenone  in  benzene,  78'6  ;  mercuric  chloride  in  a  normal  aqueous 
solution  of  sodium  chloride,  25'08j  sodium  chloride  in  water,  26*6 
(36*0  in  loo  grams  of  solvent);  potassium  sulphate  in  water,  L0"72 
(I2ii  iii  100  grams  of  solvent).    The  agreement  of  the  observed  and 

calculated   value     ol    i    fur    mercuric    chloride    in    a    solution    of    sodium 

chloride  Indicates  that  the  formula  holds  even  when  a  chemical 
reaction  occui  in  solution.  A  method  is  described  by  which  t.hu 
formula,  the  constants  of  which  have  been  determined  lor  a  particular 
temperature,  may  bo  used  for  observations  ai  other  temperatures. 

<;.  s. 

Relatione  between  Density  and  Orystallograpbio  Constants 

in   Certain  Group*  of  Bttbatwoes,      Luioi   Oolomba    (Atti    ft. 

i.  Soi,  Torino,  1909,  44,  S99     184)      n  the  molecule  .1/  ofanj 

mposed  ol  a  definite ber,n,  of  groups r',r*, ..  4r*,  and 
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V  be  its  molecular  volume  and  v\  v",  .  .  .  v"  the  molecular  volumes  of  the 
component  groups,  then,  if  there  is  no  modification  of  molecular 
volume  in  passing  from  the  components  to  the  molecule,  V=v'  + 
v"  +  ...  u"  =  2«".  If  V  is  less  or  greater  than  Su",  there  is  said  to  be 
positive  or  negative  deformation.  The  ratio  A  =  %v"/V  is  termed  the 
index  of  deformation  of  volume. 

With  certain  groups  of  cubic  substances,  the  values  of  the  indices 
of  deformation  approximate  to  the  numbers  1'60,  1075,  and  0'93.  Thus, 
for  the  series  OaS,  !SiS,  BaS,  MgS,  Li2S,  and  NiSe,  taking  v  to  be  the 
atomic  volume  of  the  sulphur  or  selenium  and  v"  that  of  the  metal,  and 
calculating  the  density  of  the  compound  on  the  assumption  that  the 
index  of  deformation  is  1-60,  numbers  are  obtained  in  good  agreement 
with  the  experimental  densities.  The  same  is  the  case  with  the  series 
galena,  argentite,  zinc  blende,  alabandite,  Cu.,S,  naumannite,  berze- 
hanite,  ZnSe,  and  MnSe,  in  which  the  index  of  deformation  is  equal 
to  1-075. 

A  group  in  which  the  deformation  is  negative  is  that  of  the  spinels, 
the  index  of  deformation  being  093.  With  these  substances  v  is 
taken  as  the  molecular  volume  of  the  sesquioxide,  A1.,03,  etc.,  and  v"  as 
that  of  the  basic  oxide,  MgO,  etc.  Excepting  in  the  cases  of  jacobsite, 
which  always  contains  an  appreciable  proportion  of  magnesium,  and 
of  the  zinc  compounds,  ZnAL04  (gahnite),  ZnFe204,  and  ZnCr.,04,  with 
which  slight  discrepancies  occur,  the  calculated  and  observed  densities 
are  in  good  agreement. 

The  second  value  given  for  A,  T075,  is  almost  exactly  two-thirds  of 
the  first,  1*612,  whilst  the  third,  0'93,  is  the  reciprocal  of  the  second, 
1075.  To  these  the  author  adds  a  fourth,  062,  the  relations  between 
these  four  values  being  given  by  the  equations:  J1  =  T075; 
42= 3^/2  =  1-612;  A^ljA^ 0930,  and  ^=2/3^  =  0-620.  If  the 
cubic  system  is  taken  to  be  a  special  case  of  the  rhombohedral,  the 
value  of  the  angle  0001  :  101 1  in  the  general  equation 

c  =  tan(0001: 1011)^3/2 
becomes  54°44',  and  the  value  of  c  becomes    ^/3/2  or  1'2246.    Now, 
taking    cAx    to    be   constant,    the  latter   will  have  the    value    1316, 
which  will  also  be  the  value  of  A.,/c,  c/A3,  and  l/c*l4.     All  the  cases  in 
the  cubic  system  are  hence  referable  to  the  general  equation  : 

C  =  const.  xJ\R), 
in  which  C  is  made  equal  to  c,   and   the   values  found   for  the  indices 
of  deformation  are  substituted  for  f{R). 

These  principles  are  extended  to  other  groups  of  compounds 
crystallising  in  other  systems.  For  details  the  original  must  r  be 
consulted.  T.  H.  V 

New  Proof  of  the  Existence  of  Molecules.  II.  The 
Bvkdberg  (Zeilsc/t.  physikal.  Cheni.,  1909,  66,  752—758). — The 
measurements  described  in  the  previous  paper  (this  vol.,  ii,  277)  have 
now  been  extended  to  colloidal  solutions  of  ferric  hydroxide  and  of 
arsenious  sulphide,  and  the  results  confirm  the  conclusions  already 
given.     Somo  further  experiments  with  colloidal  gold  are  described. 

G.  S 

vol.  xcvi.  ii.  37 
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New  Atomic  Theory.  James  Moik  (/.  Chem.  Metal.  Min.  Soc. 
S.  Africa,  1909,  9,  334 — 341). — It  is  suggested  that  the  atoms  are  built 
up  of  different  arrangements  of  four  or  five  primary  materials,  and 
the  structural  formulae  are  so  selected  as  to  give  the  best  possible 
agreement  with  all  the  known  chemical  and  physical  properties  of  the 
atoms.  It  is  assumed  that  the  carbon  atom  is  made  up  of  four 
similar  sub-atoms  of  atomic  weight  3,  arranged  tetrahedrally,  and 
these  sub-atoms,  termed  zoi'kon  (symbol  z),  represent  one  of  the 
primary  materials.  The  second  sub-atom  is  hydrogen,  which  is 
assumed  to  possess  an  intrinsic,  repulsive  force,  and  the  third  is  a 
hypothetical  element  of  atomic  weight  2,  symbol  x,  univalent  like 
hydrogen,  yet  not  fully  saturating  another  element  when  joined  to  it. 
Helium  (at.  wt.  =  4-09)  and  neon  (at.  wt.  =  19'7)  complete  the  list  of 
primary  elements.  Further,  it  is  assumed  that  the  metal's  contain 
hydrogen  as  the  cause  of  their  electro-positive  character,  and  that  the 
suli-atom  x  confers  an  electro-negative  character. 

It  is  shown  how  all  the  other  elements  can  be  built  up  from  these 
five  primary  materials,  and  many  of  the  formula;  are  illustrated 
graphically.  Nitrogen  is  z4x,  the  x  being  placed  differently  with 
reference  to  the  carbon  tetrahedron,  according  as  the  nitrogen  is 
bivalent  or  quinquevalent,  Oxygen  is  ~4.r2,  fluorine,  b8*6,  and 
lithium,  H.,.cs.  The  theory  may  afford  satisfactory  explanations  of 
certain  isomeric  changes.  Ct.  S. 

Reform  of  Chemical  and  Physical  Calculations.  0.  J.  T. 
IIansskn  (Chem.  News,  1909,  99,  229).— The  author  states  that 
llmiich's  discovery  of  the  atomic  weight  of  pantogen  has  enabled  him 
to  prove  that  the  atomic-  weights  of  the  elements  are  exact  multiples 
of  the  atomic  woight  11=  1,  and  that  the  proportion  H  =  1  :0  — 16  is 
absolutely  correct.  J.  V.  E. 

Mathematically  Harmonising  the  Elements.  F.  II.  Losing 
(Chem.  Nwm,  L909,  89,  241—242.  Compare  this  vol.,  ii,  892V  The 
present  communication  deals  with  certain  interesting  chemical 
regularities  amongst  the  elements  when  classified  by  the  author'.-, 
method.     Axidic  and  peroxide  regularities,  a  specific  heat  Bequenoe, 

and  also  tho   position   of   the  magnetic   eh mt:    are  considered.      Tho 

theory  of  satellites  is  found  to  be  too  hypothetical  to  be  seriously 
entertained  without  the  support  of   experimental  evidence,  and  the 

figure    O'Ji'.-l    previously   given    (loc.    fit.)    must     be    only    regarded    as 

roughly  approximate.  J.  »■  I'*- 

Chance  Identity  of  Numbers  with  Atomic  Weights  and 
Approximate  Agreement  with  MondoU>ofi's  Series.  I'miko 
I'm. i. mum.  (Cham,  Zenir.,  1909,  i,  970  971;  from  Oiorn.  Farm. 
<'hiiH.,  1909,  58).—  The  author  explain  the  existence  of  definite 
simple  forme  oi  aggregations  of  material  particles  by  the 
..  emblage  ol  spheres.  Four  spheres  closely  packed  give  a 
tetrahedron,   the  addition   of   six   more   gives    another   tetrahedron, 

OtC,    loading   to    a    s s    of    tel  rahidia.       In   addition    io    iln      simple 

form,     ■v.i.i    othei     are   given,  namely,  octahedron,  regular  t 
Im.Ii,,  I,     wiiii     truncated     edges,    six-faced     double    pyramid    with 
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triangular  base,  the  pyramid  having  truncated  edges ;  from  com- 
binations of  these  fundamental  forms  all  others  may  be  derived.  The 
number  of  spheres  in  the  simplest  aggregation  is  called  the  absolute 
weight,  and  by  dividing  this  number  for  every  series  of  different  forms 
by  1/16  of  that  aggregation  which  corresponds  with  oxygen 
(0  :  16  =  3274625  =  M),  numbers  are  obtained  which  agree  with  the 
atomic  weights,  and  the  order  followed  is  approximately  that  of 
Mendeleeff.  J.  V.  E. 

True  Atomic  Weights.  Stas'  Determinations.  Louis 
Dubreuil  (Bull.  Soc.  chim.,  1909,  [iv],  5,  604—610,  610—613. 
Compare  this  vol.,  ii,  475). — In  these  two  papers  the  method  of 
calculating  atomic  weights  already  outlined  (Abstr.,  1908,  ii,  936), 
based  on  that  of  Hiurieh's  (Abstr.,  1907,  ii,  945),  is  applied  to  the 
data  obtained  by  Stas  in  ascertaining  the  ratio  between  (a)  potassium 
chloride  and  potassium  nitrate,  and  (b)  sodium  chloride  and  sodium 
nitrate.  The  first  paper  deals  with  the  first  of  these  ratios,  and  in  it 
the  following  corrected  atomic  weights  are  deduced  :  potassium, 
389985  ;  chlorine,  35-4941  ;  oxygen,  16-013,  aud  nitrogen,  14-0043. 

The  second  paper  deals  with  the  second  ratio,  and  in  it  the  following 
corrected  atomic  weights  are  arrived  at :  sodium,  22*9965  ;  chlorine, 
35-4889  ;  oxygen,  160229  ;  nitrogen,  140076.  T.  A.  H. 

Permeability  of  Glass  for  Gas.  Alfred  Stock  and  Hans 
Heywkmann  (Be,:,  1909,  42,  1800—1801.  Compare  Zengelis,  this 
vol.,  ii,  134). — A  piece  of  silver  foil  was  placed  in  a  small  glass  flask, 
which  was  completely  evacuated  and  sealed.  It  was  placed  inside  a 
larger  vessel  containing  iodine,  which  was  likewise  closed.  After 
three  months  there  was  not  the  slightest  indication  of  any  iodine 
having  passed  through  the  glass.  This  is  contrary  to  the  observations 
of  Zengelis  (this  vol.,  ii,  134),  whose  results  are  explained  as  being 
due  to  his  having  sealed  his  vessels  with  paraffin.  E.  F.  A. 

A  Useful  Oil-bath.  Louis  W.  Bosaut,  jun.  (J.  Amer.  Chem.  Soc, 
1909,  31,  724). — A  mixture  of  10  parts  of  refined  cotton-seed  oil  and 
one  part  of  beeswax  makes  a  very  satisfactory  oil-bath.  It  emits 
very  little  fume  below  250°,  and  can  be  safely  used  almost  throughout 
the  range  of  the  ordinary  mercury  thermometer,  having  a  flash  point 
above  300°  when  heated  in  an  open  cup.  The  mixture  is  solid  at 
tho  ordinary  temperature  ;  it  melts  quickly,  and  can  be  used  almost 
immediately  after  heat  is  applied.  T.  S.  P. 

Extraction  Apparatus  for  Plant  Products.  Samuel  J.  M. 
Auld  and  Samuel  S.  Pickles  (Chem.  Xews,  1909,  99,  242). — The 
apparatus  described  and  figured  consists  of  an  arrangement  of  two 
flasks  so  connected  that  the  boiling  saturated '  solution  is  syphoned 
into  a  second  flask  placed  at  a  lower  level,  from  which  it  is  simul- 
taneously distilled  back  again  into  the  first  flask.  The  extract  thus 
accumulates  in  the  lower  flask,  while  the  distilled  solvent  extracts 
still  further  the  substance  placed  in  the  first  flask.  With  this 
apparatus  large  quantities  of  material  can  be  readily  and  rapidly 
dealt  with.  J.   V.  E. 

37—2 


564 


ABSTRACTS    OF    CHEMICAL    PAPERS. 


New  Condenser  for  Extraction  Apparatus.  Carlo  Frasohina 
(Chew.  Zentr.,  1909,  i,  1633;  from  Giorn.  Farm.  Chim.,  1909.  58, 
111 — 112). — The  apparatus  described  (annexed  figure) is 
arranged  for  use  with  a  Soxhlet  extraction  apparatus,  and 
is  so  constructed  that  when  the  extraction  is  complete, 
by  opening  tap  a  and  closing  tap  b,  the  solvent  may  be 
collected  in  reservoir  c.  J.  V.  E. 

[Lecture  Experiments.]  Quantitative  Volu- 
metric Gas  Analysis  and  Synthesis.  P.  Kisohbietii 
{Chum.  Zentr.,  1909,  i,  1224;  from  Zeilsch.  phys.  chem. 
Inter.,  1909,22,  19—29). — A  number  of  quantitative 
experiments  are  described  which  arc  easily  and  rapidly 
carried  out  with  a  modified  form  of  Bunte's  gas  burette, 
namely,  the  synthesis  of  water,  analysis  of  atmospheric 
air,  of  marsh  gas,  ethylene,  and  acetylene,  the  volu- 
metric analysis  of  nitric  oxide,  the  oxidation  of  nitric 
oxide  by  oxygen,  and  the  volumetric  analysis  of  nitrous 
oxide.  J.  V.  E. 

Lecture  Experiments.  [Oxides  of  Copper.] 
Wii.lkm  P.  Jorissen  and  11.  Filippo,  jun.  (Chem. 
Weekblad,  1909,  6,  377— 360).— Two  lecture  experi- 
ments are  described.  One  illustrates  the  formation 
of  cuprous  oxide  when  copper  is  heated  in  a  limited 
Supply  of  air  :  there  is,  in  thi'  paper,  a  sketch  of  the 
apparatus  employed.  The  other  demonstrates  the  partial  decomposi- 
tion of  cupric  oxide,  with  evolution  of  oxygen,  at  a  high  temperature. 

A.  J.  W. 


Inorganic    Chemistry. 


Apparatus  for  the  Purification  of  Gaseous  Hydrogen  by 
means  of  Liquid  Hydrogen.  11.  Kamiui  im.h  Omnkh  (I'roc.  K. 
Afead.  Wetenech.  Amsterdam,  1909,  11.  883 — 886).-  An  apparatus  for 
the  purification  of  hydrogen  l>v  liquefaction  and  subsequent  evapora 

lion  is  described,     When  impure  < tnerciaJ  hydrogen  is  employed,    > 

preliminary  purification  d  i",  Freezing  oul  the  admixed  gf 

II.  \l.  Ii. 


The  Precipitation  of  Metals  from  Aqueous  Solutions  of  their 
Balta  by  Bydrogen  at  Sigh  Temperatures  and  PresHun-.M.  V7lad 
imiu  N.  [pATimrrand  W    w warn  (Ar.,  1909,  42,2078     3088). 

i  pi  i  mi,  i,i  .,i,  ii,,  i ,  1 1  i,-i  i,  .i  ..I  dissolved  alts  to  the  metallic  tate  bj 
bydrogen  under  pn  urehavi  given  negatiyi  re  oil  in  many  case  (com 
pan  uid  Tammann,  ai.h.,   1892,  661)      l;\   employing  the 
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apparatus  used  for  organic  reductions;  under  high  pressure  (Abstr., 
1908,  i,  330),  pressures  up  to  600  atm.  may  be  obtained.  Under 
200  atm.,  silver  and  mercury  are  precipitated  even  from  X/10  solution 
at  the  ordinary  temperature.  Copper  is  not  precipitated  even  under 
500  atm. 

At  60 — 70"  cupric  salts  deposit  cuprous  oxide  in  the  form  of 
carmine-red  crystals,  above  90  ^  the  product  is  a  mixture  of  cuprous 
oxide  and  copper,  and  above  120°  it  consists  of  pare  copper  in  branched 
crystals.  A  pressure  of  100  atm.  is  sufficient,  but  precipitation  does 
not  occur  under  atmospheric  pressure. 

Nickel,  cobalt,  lead,  and  bismuth  are  similarly  precipitated  at  a  high 
temperature.  Nickel  is  completely  precipitated  at  200°  under 
180  atm. 

Iron  salts  have  been  examined  at  350°  under  230  atm.  Ferric 
acetate  then  deposits  the  whole  of  its  iron  as  anhydrous  red  ferric 
oxide,  soluble  in  hydrochloric  acid.  At  400°  under  420  atm.  a  small 
quantity  of  metallic  iron  was  also  found,  but  each  experiment  only 
lasted  a  few  minutes,  owing  to  the  bursting  of  the  steel  tubes. 

If  Nernst's  hypothesis  is  accepted,  the  electrolytic  solution  tension 
must  be  regarded  as  a  variable,  depending  on  the  pressm-e,  tempera- 
ture, and  ionic  concentration.  It  is  suggested  that  hydrolysis  first 
takes  place,  the  metallic  hydroxide  being  then  reduced  to  metal  by  the 
hydrogen.  Against  this,  however,  is  the  fact  that  the  addition  of 
sulphuric  acid  to  copper  sulphate,  although  reducing  the  hydrolysis, 
does  not  hinder  precipitation.  Preliminary  experiments  also  indicate 
that  oxides  or  hydroxides  under  a  layer  of  water  are  only  reduced 
with  difficulty  by  hydrogen.  C.  H.  D. 

Composition  of  Atmospheric  Air.  Georges  Claude  (Compt. 
rend.,  1909,  148,  1454 — 1456). — The  continuous  apparatus  described 
previously  for  separating  nitrogen  and  oxygen  from  air  (Abstr.,  1906, 
ii,  16)  and  obtaining  a  residue  of  the  rare  gases  has  been  subjected 
to  a  prolonged  test,  which  shows  that  the  separation  of  neon,  helium, 
and  hydrogen  is  of  a  sufficiently  quantitative  nature  to  lead  to  an 
estimate  of  these  gases  in  air.  The  mixture  of  gases  obtained  was 
passed  over  magnesium  to  remove  traces  of  nitrogen,  and  then  over 
cupric  oxide  to  remove  hydrogen,  which  was  weighed  as  water.  The 
residual  mixture  of  neon  and  helium  had  an  extremely  constant  density, 
0"53  to  0-57  (air  =1),  corresponding  with  a  ratio  of  neon  to  helium 
of  412  :  143.  The  proportion  of  the  gases  obtained  from  air  was  also 
fairly  constant,  360  cubic  metres  of  air  yielding  7"25  litres.  The  pro- 
portion of  hydrogen  in  air  was  found  to  vary  considerably,  the  purest 
air  obtainable  containing  less  than  one  part  in  a  million.  The  varia- 
tion was  found  to  be  largely  due  to  a  leaky  gas  producer  in  the  same 
building  as  the  air  compressor.  With  a  view  to  showing  the  delicacy 
"t  the  apparatus  and  method,  one  millionth  of  its  volume  of  hydrogen 
was  added  to  180  cubic  metres  of  air,  and  the  mixture  passed  through 
the  machine.  About  half  the  hydrogen  was  recovered  as  water  (69 
milligrams)  in  thirty  minutes. 

One  million  volumes  of  air  contain  15  volumes  of  neon,  5  volumes  of 
helium,  and  less  than  1  volume  of  hydrogen.  II.  J.  C. 
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Method  for  the  Preparation  of  Colloidal  Sulphur.  Alfred 
Himmelbauer  (Zeitsch.  Chem.  Ind.  Kolloide,  1909,  4,  307— 308).— If 
pieces  of  gelatin  or  agar-agar  are  placed  in  a  solution  of  ammonium 
polysulphide,  they  begin  to  opalesce  at  the  end  of  a  few  hours,  and 
finally  become  white  and  non-transparent.  A  similar  effect  is  obtained 
with  a  solution  of  hydrogen  sulphide.  In  the  separation  of  the 
colloidal  sulphur  from  the  aqueous  solutions,  the  gelatin  and  agar-agar 
appear  to  act  as  catalysts  and  accelerate  the  process.  H.  M.  D. 

Action  of  Pyrosulphuryl  Chloride,  S.205C12,  on  Sulphur, 
Selenium,  and  Tellurium.  Wilhelm  Prandtl  and  Paul  Borinski 
{Zeitsch.  anorg.  Chem.,  1909,  62,  237—249.  Compare  this  vol.,  ii, 
310). — Pyrosulphuryl  chloride  is  without  action  on  sulphur  in  the  cold  ; 
on  warming,  sulphur  chloride  distils.  The  oxytetrachloride,  S2OsC!4, 
if  formed,  decomposes  at  once. 

When  selenium  is  heated  with  excess  of  pyrosulphuryl  chloride  at 
120 — 140°  until  dissolved,  and  the  excess  of  solvent  driven  off  under 
l  educed  pressure,  white  crystals  of  sulphur  selenium  oxytetrachloride, 
S03SeCI4,  m.  p.  165°,  b.  p.  185°,  are  obtained.  Constitutional  formula? 
have  been  assigned  to  this  compound  by  Rose  (Ann.  1'hys.  Chew..,  1838, 
[i],  44,  315)  and  Clausnizer  (Abstr.,  1879,  201),  but  the  authors  regard 
it  as  an  additive  compound  analogous  to  such  double  halides  as 
SeCl4,PCl6.  In  confirmation  of  this,  it  is  found  that  selenium  tetra- 
chloride reacts  with  an  excess  of  sulphur  trioxide  to  form  the  compound, 
2SeCl4,3S03,  white  crystals,  m.  p.  145°.  When  heated  above  its  molting 
point,  this  substance  loses  sulphur  trioxide  and  yields  the  compound 
Sc('lrS<),  identical  with  that  described  above.  Ammonia  forms 
selenium  nitride,  SeN. 

Selenium  tetrabromide  and  sulphur  trioxide  yield  bright  yellow 
needles  of  a  compound,  SeIlr4,2St).(,  which  sinters  without  melting,  and 
at  170"  forms  the  yellow  compound,  S.  ( >l'.r.„SO... 

Tellurium  and  pyrosulphuryl  chloride  form  the  compound,  TeCL.SOg, 
which  crystallises  in  glistening  cubes,  or,  if  allowed  to  separate  slowly, 
in  crystals  up  to  1  cm.  in  length,  which  change  into  a  second  modilica 
tion.       It,  melts   :it,    ISO'  without,   decompo.-it  ion.       1  >ry  ammonia   forms 

a  complex  product,  containing  tellurium  nitride. 

Tellurium  tetrachloride  and  sulphur  trioxide  form  white  crystals  of 
a  compound,  TeCl4,2808,  m.  p.  86  .  which  decompose  at  120",  yielding 

the  compound  de  el  i t •*■•  I  above. 

Tellurium  tetrabromide  and  sulphur  trioxide  form  a  yellowish  brown, 
crystalline  tompound,  Tel  •  l'.i\.,2SOa. 

Sulphury]  chloride  is  without  action  on  telenium  or  tellurium  in  the 
cold;  the  tetrachlorides  are  Formed  on  heating;  ohlorosulphonic  aoid 
t •  .i in ^  ooloured,  on  cable  solutions  containing  the  compounds  SeSO, 
and  TeSii  0.   II.   D. 

Caro's  Acid.      RlOBABS  WnurtlTTWB  and  K\HI.  II  w  i  •ii  in  (/'Vr., 
1909,  42,   1839     I860).     The  methods  hitherto  adopted   have 
iiiNiiiiieiciit  to  decide  between  the  two  formula  for  Caro's  acid,  H880 
.nd   Villiger,  Abstr.,  1901,11,380)  and    lls.n,  (Armstrong 
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and  Lowry,  Alistr. ,  1902.  ii,  558).  The  analysis  of  salts  is  inconclusive, 
since  a  salt,  MHSO.,  is  indistinguishable  from  M.,S.)0,1,H.,0. 

The  acyl  derivatives,  however,  are  monobasic  acids,  and  behave  as 
mixed  peroxides  of  persulphuric  acid  and  acyl  pei-oxides,  confirming  the 
formula  H.2SO-  for  Caro's  acid.  The  benzoyl  derivative  is  thus  decom- 
posed by  alkalis  into  Caro's  salt  and  benzoate:  COPh*OOS03H  -f- 
H.,0  =  OH>0-S03H  +  Ph-C02H,  and  by  acids  into  sulphuric  acid  and 
benzoyl  hydrogen  peroxide:  COPh-0-0-S03H  +  H.,0  =  H-0-O-COPh  + 
H,KO 

Caro's  reagent  is  better  prepared  from  sodium  or  ammonium  per- 
sulphate than  from  the  less  soluble  potassium  salt ;  it  crystallises  in 
hard  prisms. 

In  the  analysis  of  Caro's  reagent,  the  three  estimations,  of  hydrogen 
peroxide,  sulphonyl  hydrogen  peroxide,  and  persulphuric  acid,  may  be 
carried  out  with  one  solution.  Twenty-five  c.c.  of  a  solution  containing 
40  grams  of  Mohr's  salt  and  150  c.c.  of  sulphuric  acid  per  litre, 
standardised  with  permanganate,  are  diluted  with  300  c.c.  of  water  and 
cooled  to  0°.  The  Caro's  solution  is  diluted  ten  times,  and  10 — 20  c.c. 
added  to  the  mixture  of  titrating  solution  and  ice.  After  stirring,  the 
solution  is  at  once  titrated  with  permanganate.  This  gives  the  Caro's 
acid  ;  reduction  of  the  warm  solution  gives  the  Caro's  acid  +  per- 
sulphuric acid. 

Caro's  reagent  decomposes  rapidly  when  alkali  carbonate  or  a  small 
quantity  of  alkali  hydroxide  is  added.  It  is  much  more  stable  in 
presence  of  a  large  excess  of  alkali  hydroxide. 

Caro's  acid  may  be  prepared  from  hydrogen  peroxide.  On  adding 
ammonium  sulphate-hydrogen  peroxide  (Abstr.,  1903,  ii,  537)  to  con- 
centrated sulphuric  acid  at  -  10°,  and  adding  ice  after  all  has  become 
liquid,  the  product  is  found  to  consist  of  Caro's  acid  with  a  little  per- 
sulphuric acid. 

Benzoyl  chloride  reacts  with  neutral  Caro's  reagent  at  0°,  and 
crystals  of  the  sparingly  soluble  potassium  benzoylperoxysulphonate, 
C^Hj'COOOSOgKjHjO,  separate.  The  salt  is  neutral,  and  may  be 
recrystallised  from  water  below  50°.  The  water  of  crystallisation  is 
lost  in  a  vacuum  over  sulphuric  acid.  The  salt  may  also  be  obtained 
anhydrous  by  crystallisation  from  alcohol.  The  active  oxygen  is 
estimated  by  titration  with  iodine. 

The  anhydrous  salt  explodes  on  rubbing,  and  the  hydrated  on  contact 
with  sulphuric  acid  or  on  warming  to  70 — 80°.  Ferrous  sulphate  gives 
a  violet  coloration  even  in  iV/2000  solution  ;  ferric  chloride  gives  the 
same  coloration  on  heating.  The  acid  is  stable  in  acid  solution,  but 
is  hydiolysed  by  alkalis  to  Caro's  salt  and  benzoate.  The  hydrolysis 
to  sulphuric  acid  and  benzoyl  hydrogen  peroxide  is  accomplished  by 
the  action  of  ethereal  sulphuric  acid. 

A  dilute  solution  of  Caro's  acid  reacts  with  benzenosulphouyl  chloride 
at  8 — 12°,  but  not  at  lower  temperatures,  to  form  potassium  benzene- 
sulphonylperoxysulphonate,  CliH,i,S0.2-OOS03K,  which  crystallises  from 
water  below  40°  in  glistening  prisms,  and  explodes  on  rubbing  or 
warming. 

In  order  to  show  that  derivatives  of  hydrogen  peroxide  arise  from 

H'O'OH,  and  not  from        ••     '  ethyl  peroxide  and  benzoyl  peroxide 
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have  been  reduced  with  platinum  and  hydrogen  in  the  cold.     Ethyl 
alcohol  was  obtained  in  the  first,  and  benzoic  acid  in  the  second,  case. 
Benzoyl  peroxide  must  thus  have  the  formula  (I),  as  (II)  would  give 
•      L   i  •        ,    j  -,      ,,  v  C,H:-CO-0   ,„.  C.H.-CCX     „„ 

nse  to  benzotc  anhydride:  (I.)  ^.^  (H.)  c^-CO^0- 

C.  H.  D. 

Molecular  Weight  of  Selenium.  F.  Olivari  (Atti  R.  Accad. 
Lincei,  1909,  [v],  18,  i,  465 — 468). — A  reply  to  Paterno's  criticism  (this 
vol.,  ii,  IIS)  of  the  author's  work  on  this  subject  (this  vol.,  ii,  39). 

T.  H.  P. 

Selenium  and  Iodine.  Giovanni  Pellini  (Atti.  If.  Accad.  Lincei, 
1909,  [v],  18,  i,  463— 465).—  A  reply  to  the  criticisms  of  Paternfc 
(this  vol.,  ii,  118)  on  the  work  of  Pellini  and  Pedrina  (Abstr.,  1908,  ii, 
833).  T.  H.  P. 

Nitrosyl  Perchlorate,  the  Anhydride  of  Nitrous  and  Per- 
chloric Acids.  Karl  A.  Hofmann  and  (Graf)  Armin  Zedtwitz  (Ber., 
1909,42,  2(l.'il — 2034). — When  mixed  oxides  of  nitrogen,  prepared  from 
sodium  nitrite  and  68%  nitric  acid,  are  passed  into  concentrated  per- 
chloric acid  (a  mixture  of  dihydrate  and  monohydrate),  colourless,  doubly 
refracting  leaflets  separate  :  when  these  are  drained  and  dried  over 
phosphoric  oxide  in  an  atmosphere  of  nitrogen  oxides,  and  finally  in  a 
vacuum,  a  20 — 30%  yield  of  nitrosi/l  perchlorate,  NO,0'C10g,HsO>  is 
obtained.  I!y  evaporating  the  mother  liquor  at  140°,  and  again  passing 
nitrogen  oxides,  a  further  yield  is  obtained.  For  analysis,  the  nitrogen 
is  estimated  in  the  nitrometer,  the  substance  being  soluble  in  con- 
centrated sulphuric  acid  without  evolution  of  gas.  The  perchloric 
acid  is  estimated  by  saturating  with  alkali,  igniting,  and  estimating 
the  chloride,  the  hydrogen  by  passing  the  vapour  over  lead  peroxide 
and  a  copper  spiral,  and  the  nitrous  arid  by  titration  with 
permangs  d 

Nitrosyl  perchlorate  only  absorbs  moisture  from  tho  air  very  slowly. 
A  little  water  decomposes  it,  forming  a  green  solution,  Diethyl 
alcohol  forms  methyl  nitrite,  and  ethyl  alcohol,  acetone,  or  ether  u 
With  explosion.  Violent  explosions  occur  with  primary  aromatic 
amines,  probably  owing  to  the  formation  of  diazonium  pen-Morales. 
Phenols  give  the  colorations  of  I  he  I, iebermann  reaction.       ( '.   II.   I). 

Revision  of  the  Atomic  Weight  of  Phosphorus  ;  Density  of 
Hydrogen  Phosphid".  <;.  Tkii  Cazahian  (C'<<»'/</.  r,  .■/■(..  I ;»«»".».  MM, 
l  :','.i7  1399),  Hydrogen  pbo  phide  was  prepared  by  the  action  of  watei 
on  calcium  phosphide,  and  was  purified  bj  repeated  liquefaction  and 
fractional  distillation,  The  density  wai  determined  bj  direct  weighing, 
ami  was  found  to  be  1*1829  compared  with  air.     One  litre  ol  the  gas 

ler  normal  e litions  weighs  1*0293  gram         Aftei  correcting  for 

deviations  from  the  gat  la*s  i,  the  leoular  weighl  of  hydrogen  phoa 

phide  is  found  to  !»■  33*930,  which  is  accurate  to  one  part  in  3000,  and 
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hence  the  atomic  weight  of  phosphorus  is  3(V"906,  or  in  round  numbers, 
30-91.  T.  S.  P. 

The  Compounds  of  Sulphur  and  Phosphorus.  IV.  The 
Existence  of  Phosphorus  Disulphide,  P3S|V  Alfred  Stock  [with 
H.  von  Bezold,  B.  Herscovici,  and  M.  Rudolph]  (Ber.,  1909,  42, 
2062 — 2075). — The  literature  of  the  phosphorus  sulphides  is  reviewed. 
Mixtures  of  the  two  phosphorus  sulphides,  P4S3  and  PgS5,  in  different 
proportions  have  been  examined  in  sealed,  exhausted  glass  tubes. 
Three  temperatures  have  been  determined  for  each  mixture,  that  at 
which  the  substance  becomes  moist,  that  at  which  sintering  takes  place, 
and  the  melting  point.  The  melting-pDint  curve  has  only  a  single 
maximum  at  310°,  corresponding  with  the  formula  P4S-,  and  eutectic 
points  at  47-5%  S  and  127°  and  69%  S  and  248°  respectively.  The 
sintering-point  curve  (this  vol.,  ii,  543)  also  clearly  indicates  the  com- 
pound P4ST,  and  there  is  no  indication  of  P8S6. 

The  same  results  are  obtained  whether  mixtures  of  the  sulphides 
or  mixtures  of  sulphur  and  phosphorus  are  used  for  the  experi- 
ments, provided  that  the  mixtures  are  heated  to  300°  in  an  atmos- 
phere of  carbon  dioxide  to  ensure  combination.  Giran's  results  (Abstr. , 
1906,  ii,  226)  are  explained  by  imperfect  equilibrium,  his  mixtures 
only  having  been  heated  to  200°. 

The  sulphide  P4S~  may  be  purified  by  repeated  recrystallisation  from 
carbon  disulphide,  or  by  careful  fractional  distillation.  It  is  also 
obtained  when  a  solution  of  P4S3  and  P.7S5  in  carbon  disulphide  is 
heated  above  100°. 

There  is  no  evidence  of  the  existence  of  a  phosphorus  disulphide, 
PS„  or  PjS,,.  All  the  substances  previously  described  as  such  are 
mixtures  of  P4S3  and  P2Sfi.  C.  H.  D. 

Compounds  of  Boron  with  Certain  Metals.  Armand  Binet  du 
Jassonneix  (Ann.  Ghim.  Phys.,  1909,  [viii],  17,  145— 216).— A 
resume  of  work  already  published  (compare  Abstr.,  1907,  ii,  30,  95, 
691,  692,  779).  G.  S. 

The  Coking  Test.  O.  Binder  (Zeitsch.  anal.  Chem.,  1909,  48, 
372 — 375). — The  well-known  method  of  estimating  the  amount  of 
coke  yielded  by  heating  a  known  weight  of  coal  in  a  covered  platinum 
crucible  until  no  more  gases  are  evolved  has  been  applied  by  the 
author  to  some  other  substances  having  the  same  elementary  com- 
position (gum,  starch,  cellulose,  and  dextrin),  and,  no  doubt,  owing  to 
a  different  structure,  the  amount  of  coke  yielded  is  very  different. 
Gum  gave  17-73%  (ash-free)  of  coke;  starch,  9'9% ;  cellulose, 
67 1%  (according  to  Muck),  whilst  dextrin  gave  only  4-40%.  The 
coke  from  gum  is  very  solid,  that  of  starch  loose  and  covered  with 
soot,  and  that  of  dextrin  very  porous,  hollow,  and  lustrous. 

Sucrose  yielded  7-79% ;  lactose,  5-71%.  and  catechol,  36-55%,  of 
coke.  Sucrose-coke  is  lustrous,  highly  fused,  and  hollow,  that  of 
lactose,  also  fused  and  brown,  with  a  tinge  of  blue.  The  coke  from 
catechol  is  very  similar  to  that  yielded  by  soft  coals. 

A  number  of  illustrations  are  given,  showing  the  characteristic 
appearance  of  the  various  cokes.  L.  DE  K. 


I 
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Constitution  of  Wood  Charcoal.  Ossian  Aschan  (Chem.  Zeit , 
1909.  33,  561). — The  annexed  representation  of  the  molecule  of  wood 
charcoal  as  two  concentric  benzene  nuclei  (Dewar, 
Chem.  News,  1908,  97,  16)  does  not  harmonise  with 
the  tension  theory,  for  whilst  wood  charcoal  is  an 
exceedingly  stable  substance,  the  strain  in  such  a 
molecule  must  be  greater  even  than  that  in  a  mole- 
cule of  an  explosive  substance,  such  as  acetylene. 
The  representation  of  the  molecule  of  wood  charcoal  must,  according 
to  the  author's  views,  explain  its  great  stability,  its  intense  colour, 
the  formation  of  mellitic  acid  by  oxidation,  and  the  presence  of  a 
small  quantity  of  hydrogen,  oxygen,  and  possibly  nitrogen.  These 
two  (or  three)  elements  are  probably  essential  constituents  of  wood 
charcoal,  which  may  be  possibly  a  highly  carbonaceous  organic 
substance.  The  analysis  of  wood  charcoal  prepared  above  1500°  gives 
numbers  almost  identical  with  those  required  by  the  formula 
(CisoHio)j  or  (G132Hio°)j-  The  author  suggests 
that  an  unstrained  arrangement  of  benzene 
nuclei,  such  as  that  figured,  satisfies  these  re- 
I        .     quirements,     The  colour  may  be  attributed  to 

II       I        I       II  -/V 

%/\^\/\/\     the  group     |         _,  and  the  addition  of  hydro- 

"  Y    ^y       I  Sen  an'l  oxvgen  mav  *'a';6  P'ace  a*  tue  outer- 

'         i  most    enrbon    atoms  ;    moreover,  the    web-like 

structure  may  account  for  the  great  absorptive  power  of  charcoal,  whilst 
its  property  of  retaining  dyes  and  other  coloured  substances  may  be 
due  to  the  formation  of  loose  additive  compounds  with  the  serried 
benzene  nuclei.  Hone  charcoal  contains  about  1%  of  nitrogen,  and 
Stolid  has  observed  that  the  proportion  of  carbon  to  nitrogen  is  about 
10:  1.  This  fact  is  brought  into  agreement  with  the  preceding  repre- 
sentation by  assuming  that  one  or  more  of  the  bounding  I'll  groups  is 
replaced   by   N.  C.  S. 

Liberation    of    Helium     from     Radioactive     Minerals     by 
Grinding.     .1.  A.  Okay  {Proc.  Roy,  Soo.,   1909,  82,   ,1.  801—306).— 

The  author  lias  determined  the    amount  of    helium    which    is    liberated 

when  thorianite  is  reduced  by  grinding  to  a  more  or  less  finely 
divided  state.     Aiter  grinding  in  an  agate  mortar,  the   mineral  was 

shaken    up    with     Water,  and,    after   the  particles    had    been    allowed   to 

settle  out  for  a  definite  time,  the  upper  part  of  the  (rater  was 
syphoned  off.     The  mineral     upended  in  this  was  left  to  settle  out, 

and    a     weighed    portion    of    the    di\     BUDStanCS    was    then    healed  with 

oitrio  acid  in  an  exhausted  tube,  the  helium  being  afterwards  pumped 
off  ami  its  volume  determined.  From  s  microscopic  examination  ol 
the  different  samples  of  mineral,  an  estimate  of  the  siae  of  the  particles 
was  obtained. 

In   ge al,   the  amount,  of   helmm   liberated  inoreases   with  Hie 

fineness  of  the  partioles.     When  the  diameter  of  the  partioles  ex Is 

1 1',,,   vi  i  v   lit  lie  helium   is    libel. i  ted        (In   the    other    hand,  a  temporal  \ 
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limit  to  the  amount  nf  helium  liberated  is  reached  when  the  mineral  is 
reduced  to  particles  of  a  diameter  of  about  3/x.  This  limit  corresponds 
with  the  liberation  of  about  28%  of  the  contained  helium.  The 
conclusion  is  drawn  that  part  at  least  of  the  helium  in  thorianite  is 
retained  in  a  structure  which  is  very  large  compared  with  the 
molecular  structure.  H.  M.  D. 

Molecular  and  Some  Other  Constants  of  the  Inactive 
Gases.  George  Rudorf  {Phil.  Mag.,  1909,  [vi],  17,  795—813*).— 
The  velocities,  mean  free  paths,  and  diameters  of  the  molecules  of  the 
inert  gases  have  been  calculated.  The  molecular  velocities  calculated 
from  the  mean  kinetic  energy  are  respectively:  helium  13'11,  neon 
5845,  argon  4-13,  krypton  2'86,  and  xenon  2'28  x  10*  cm.  per 
second.  The  mean  free  paths  are  for  helium,  285,  and  for  argon, 
1-006  x  10-5cm. 

The  calculation  of  the  molecular  diameters  was  made  by  three 
different  methods,  involving  respectively  the  mean  free  path,  the 
number  of  molecules  in  unit  volume  of  gas,  and  the  viscosity  coefficient. 
In  the  case  of  the  first  two  methods,  the  required  value  of  the  volume 
occupied  by  the  molecules  themselves  in  unit  gas  volume  was  obtained 
in  four  different  ways  :  (a)  from  the  density  of  the  liquid  (as  an  upper 
limit),  (6)  from  the  coefficient  b  of  van  der  Waals'  equation,  (c)  from 
the  dielectric  constant,  and  (d)  from  the  refraction.  The  separate 
values  thus  obtained  for  the  molecular  diameters  vary  very  considerably, 
and  indicate  that  even  in  the  case  of  the  simple  monatomic  gases,  the 
kinetic  theory  is  far  from  satisfactory.  In  the  case  of  helium,  for 
example,  the  numbers  vary  from  0'426  to  28'5  x  10"5  cm. 

The  number  of  molecules  contained  in  unit  volume  of  helium  and 
argon  has  also  been  calculated  in  different  ways,  and  in  this  case,  also, 
the  numbers  show  considerable  discrepancy. 

By  making  use  of  the  formula  of  Lorentz  and  Lorenz,  the  following 
values  were  obtained  for  the  refractive  index  of  the  inactive  elements 
in  the  form  of  liquid:  helium  1*03,  argon  1  "23,  krypton  126,  and 
xenon  1'46.  These  numbers  are  for  infinitely  long  waves.  In  the 
absence  of  a  value  for  the  density  of  liquid  neon,  its  refractive  index 
could  not  be  calculated,  but  it  is  shown  that  this  density  is  probably  1 -24. 

Attention  is  directed  to  an  error  in  the  estimation  of  the  molecular 
mean  free  paths  and  diameters  of  certain  gases  by  Lord  Kelvin 
(Abstr.,  1902,  ii,  649).  H.  M.  D. 

The  Occurrence  of  Ammonia  and  Nitrate  in  Deposits  of 
Potash  Salts.  Wilhelm  Biltz  and  E.  Marcus  (Zeitsch.  anorg. 
C/tem.,  1909,  62,  183 — 202). — Small  quantities  of  ammonium  salts 
have  been  previously  detected  in  salt  deposits,  but  nitrates  and  nitrites 
have  not  been  observed. 

Systematic  profiles  have  been  taken  through  the  Stassfurt  and  the 
Vienenburg  deposits.  The  ammonia  was  estimated  colorimetrically 
with  Nessler's  solution,  special  precautions  having  to  be  taken  on 
account  of  its  small  quantity.  Potassium  was  estimated  as  porchlorate, 
and  chlorine  by  titration. 

and  Ann.  PhysHc.,  1909,  [iv],  29,  751—779. 
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The  Stassfurt  results  show  that  the  quantity  of  ammonia  follow 
that  of  the  carnallite,  heing  practically  zero  in  the  rock-salt  and 
anhydrite  regions.  It  is  independent  of  the  total  potassium.  The 
distribution  of  bromine  in  the  deposits  is  very  similar  (Boeke,  Abstr., 
1908,  ii,  505),  and  it  is  probable  that  the  two  substances  are  present 
entirely  as  ammonium  carnallite  and  bromo-carnallite  respectively. 
The  Vienenburg  deposits  give  similar  results.  The  younger  carnallites 
are  less  rich  in  ammonia  than  the  older.  A  sea-water  obtained  from 
these  salts  would  contain  0-056  nig.  NH3  per  litre,  whilst  a  modern 
sea-water  contains  02  mg.  These  figures  confirm  Erdmann's  view 
Zeilsch.  angew.  Chetn.,  1908,  21,  1085),  that  these  salt  deposits  were  not 
formed  by  the  direct  evaporation  of  sea-water. 

Nitrites  were  not  detected  in  any  of  the  deposits.  Nitrates  were 
only  found  in  the  salt  clays,  which  are  also  the  only  strata  of  the 
series  in  which  organic  remains  are  found.  C.  H.  D. 

Formation  of  Potassium  Nitrate  from  Sodium  Nitrate 
and  Potassium  Carbonate  from  the  Standpoint  of  the  Phase 
Rule.  PiObert  Kremann  and  A.  Zitek  (Monatsh.,  1909,  30, 
311 — 340). — The  system  represented  by  the  equation  2NaN03  + 
K2C03  ZZ  Na.,C03  + 2KN03  has  been  investigated,  solubility  deter- 
minations having  been  made  at  10°  and  24"2°,  Complete  diagrams 
are  given. 

The  mutual  solubilities  of  the  four  salt  pairs  were  determined  with 
the  following  results:  (1)  Sodium  nitrate  and  potassium  nitrate  do 
not  form  a  double  salt,  although  the  solubility  of  each  is  increased 
by  the  addition  of  the  other.  (2)  Sodium  carbonate  and  potassium 
carbonate  form  the  double  salt,  Xa  ,('<>,.  K2C03,6H20.  (3)  Li 
the  addition  of  sodium  Liitrate  to  solutions  saturated  with  respect  to 
sodium  carbonate  changes  the  solid  phase  from  Na.,CO3,10H.,O  to 
Na.2C03,7 1 1  .i »  at  a  definite  concentration.  At  10°  the  solid  phase 
under  such  conditions  is  always  Na.,t  ■().„  1011  ,< '.  there  being  no  transi 
'in  point.  (I)  With  the  exception  of  the  case  just  mentioned  the 
relations  at  10°  are  similar  to  t  ho  16  at  2  \2°. 

The  solubility  relations  of  tho  single  salts  showed  that  the  systems 
containing  three  solid  phases  were  the  following  :  potassium  nitrate 
Hodimn  carbonate-sodium  nitrate  ;  potassium  nitrate-sodium 
carbonate  double  .-alt  ;  potassium  nitrate— doable  salt-potassium 
carbonate.  The  compositions  of  the  solutions  corro- '.ponding  Willi 
these  three  systems  were  determined,  and  the  results  present  tin 
following  points  of  interest,:  (1)  In  solutions  sat  urate. 1  with  respect 
odinm     carbonate    and     potassium     nitrate,     which     also     contain 

sodium  nitrate,  the  carbonate  i     | ent   a     \ii'<i,im>  in  the  solid 

at  24-2  ;  al  10  it  is  Na,CO„10H,O,  (2)'  When  potassium 
nitrate  i  added  to  the  solution  aturated  with  respect  to  sodium 
carbonatt  and  double  salt,  the  latter  i  almost  completely  preoipitated. 
In  t In'  la -t  put  of  the  paper  ill.  results  obtained  are  applied  to 
■how  how  potassium  nitrate  and  sodium  carbonate  can  be  technii 
prepared  fr sodium  nitrate  and  pots    nun  carbonate.     Bxperimi 

Oil  a  small  scale  gave  V.  .  tor)    '•     uh  T.  B.    I' 
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Existence  of  Isomeric  Double  Sulphites  of  Potassium  and 
Sodium.  Alexander  E.  Akbusoff  (J.  Kuss.  Phys.  Chem.  .Sue,  1909, 
41,  447 — 451). — The  double  sulphites  obtained  by  neutralising  (1) 
potassium  hydrogen  sulphite  by  means  of  sodium  carbonate,  and  (2) 
sodium  hydrogen  sulphite  by  moans  of  potassium  carbonate,  give  with 
methyl  iodide  at  the  ordinary  temperature  the  same  compound, 

Me'S08K, 

the  methyl  group  replacing  the  sodium  atom  in  each  case.  If,  there- 
fore, two  isomeric  double  sulphites  having  the  constitutions 

0^«^0K  A  0^Q/ONa 

0^&<Na  and  0>S<K 

are  capable  of  existing,  the  form  in  which  the  potassium  atom  is 
united  with  sulphur  is  unstable,  and  changes  readily  into  the 
other   isomeride   (compare   Godby,    Proc,  1907,  23,  241). 

T.  H.  P. 


Solubility  of  Disodium  Hydrogen  Phosphate  in  Water. 
Tsutomu  Shiomi  (Mem.  Col.  Set.  Eng.  Kyoto,  1908,  i,  406 — 413). — The 
solubility  of  disodium  hydrogen  phosphate  in  water  has  been 
determined  by  a  direct  method  at  a  number  of  temperatures  between 
0°  and  100°.  Some  of  the  results,  in  grams  of  anhydrous  salt  in 
100  grams  of  water,  are  as  follows:  3'55  at  10-26°;  12'02  at 
25-l.r>°;  54-88  at  40-29°;  83-00  at  60*23° ;  102-15  at  99-77°.  There 
are  three  breaks  in  the  curve,  at  36-45°,  48°,  and  95-2°.  The  first 
corresponds  with  the  transition  from  dodecahydrate  to  heptahydrate, 
and  the  second  and  third  probably  represent  the  transitions  from 
heptahydrate  to  dihydrate  and  dihydrate  to  anhydrous  salt  respec- 
tively.   The  investigation  of  the  latter  points  is,  however,  not  complete. 

G.  S. 

Sub-oxides  of  Caesium.  Etienne  Rengade  (Compt.  rend.,  1909, 
148,  1199  — 1202). — When  an  alkali  metal  is  burned  in  an  insufficient 
supply  of  air  (or  oxygen),  it  is  difficult  to  tell  by  ordinary  methods 
whether  the  substance  produced  is  a  definite  sub-oxide  or  a  mixture 
of  metal  and  protoxide.  The  author  has  made  use  of  the  fact  that 
the  protoxides  of  the  alkali  metals  dissolve  in  the  metals  themselves, 
and  in  the  case  of  cresium  the  fusion  curves  of  the  system  caesium— 
cssium  monoxide  have  been  studied.  The  curves  show  the  existence 
of  four  oxides  other  than  the  protoxide,  namely :  Cs70,  Cs40, 
Cs~0.2,  and  Cs3G.  Only  Cs70  gives  a  maximum  in  the  curve,  the 
other  three  oxides  transforming  one  into  the  other,  and  finally  into 
Cs.,0  as  the  percentage  of  oxygen  increases.  Besides  the  stable 
eutectics  consisting  of  C=-Cs70  and  Cs70-Cs40,  there  is  a  meta- 
stalile  eutectic  consisting  of  Cs70~Cs7O.,.  Pure  crystals  of  the 
oxide  Cs-O.,  have  been  obtained;  they  resemble  those  of  potassium 
permanganate  both  in  shape  and  colour.  The  sub-oxides  of  caesium, 
which  have  thus  been  proved  to  exist,  do  not  possess  formulae  in 
accordance  with  the  univalent  character  of  the  alkali  metals 

T.  S.  P. 
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Rubidium  Peroxide  Hydrate  and  Rubidium  Percarbonate. 
Erich  Peltner  (Ber.,  1909,  42,  1777 — 1782). — Rubidium  peroxide 
hydrate,  RbOOH,H.,02,  is  obtained  as  an  oily  precipitate  which,  on 
cooling,  solidities  to  a  mass  of  white  crystals,  on  mixing  molecular 
proportions  of  rubidium  hydroxide  and  of  30%  hydrogen  peroxide,  both 
dissolved  in  alcohol ;  the  substance  is  a  snow-white,  deliquescent  solid, 
which  is  fairly  stable  below  0°,  and  when  freshly  prepared  dissolves 
in  water  without  decomposition  ;  at  the  ordinary  temperature,  how- 
ever, it  undergoes  violent  decomposition,  and  evolves  oxygen  with  a 
considerable  rise  of  temperature.  After  the  reaction  has  subsided,  a 
hard,  yellow  solid  remains,  which  dissolves  in  water  with  evolution 
of  oxygen.  From  a  determination  of  the  available  oxygen  in  this 
substance  it  appears  to  be  a  hydrated  form  of  the  oxide,  Rb.,04. 

Rubidium  percarbonates  of  the  composition  Rb.,C04,'2H.,0.„H„0, 
Rb2C04,H202,2H20,  and  Rb20O4,2AH2O  are  obtained  by  dissolving 
one  molecular  proportion  of  rubidium  carbonate  in  one,  two,  or  three 
molecular  proportions  of  30%  hydrogen  peroxide  solution,  and 
sufficient  water  to  obtain  a  clear  solution  ;  on  adding  alcohol  to  the 
cooled  solution  these  substances  are  precipitated  in  the  form  of  white, 
crystalline  solids  ;  they  are  all  very  hygroscopic,  and  evolve  oxygen 
on  being  dried  in  a  vacuum,  but  if  kept  dry  they  do  not  turn  yellow. 
The  dried  substances  evolve  more  oxygen  on  moistening  with  water. 

P.  Jl. 

Conditions  of  Solubility  of  Silver  Iodide  in  Sodium  Iodide 
Solutions.  W.  S.  Krvm  (/.  Buss.  Phys.  Ghent.  Soc.,  15)09,  41, 
382 — 385). — The  author  has  determined  the  solubility  of  silver 
iodide  in  sodium  iodide  solutions  of  various  concentrations.  The  curve 
giving  mols.  of  sodium  iodido  as  abscisses  and  mols.  of  silver  iodide  as 
ordinates  for  the  temperature  25°  consists  of  three  branches,  the 
corresponding  solid  phases  being  silver  iodide,  double  salt, 
AgI,NaI,3'5112U,  and  sodium  iodide  respectively.  The  solubility  of 
silver  iodide  increases  continuously  when  the  solid  phase  is  silver 
iodide,  and  decreases  Continuously  when  this  phase  is  double  sail, 
or  sodium  iodide.  T,  II.  I'. 

Hydrates  of  the  Halogen  Salts  of  Calcium.  1'.  1.  ECusnetzoj  i 
(./.  Ruts.  Phys.  ('linn.  Soc.,  L909,  41,  ;;c>7 — 379),  The  author's 
results  confirm  the  existence  of  two  form  of  tetrahydrated  calcium 
chloride,  one  Btable  (a  form)  and  (tie  other  unstable  (/J-form). 

The  following  hydrate  line  also  been  prepared  :  (\-il!r.„  1  II..O,  with 
transition  temperature  about  +55°;  tal  ,  i  II  <  >,  with  transition 
temperature    about    +65    ;    0aIa,7H8O,   decomposing    between     I  I 

and    -  2°.  T.   II.   P. 

Red  Lead.  Jaboslai  Milbaueb  (Cham.  Ztit.,  1909,33,513—514, 
:>2'_'  523),  The  temperature  at  whiob  red  lead  is  technically  produced 
being  uncertain,  the  author  has  experimentally  studied  the  tempera 

i 1 1 in n     "i   1 1     formation  and  the   reversibility  of  ihc  rem-i  mo.     A 

pecial  form  oi    ga     furnaoi    i     di   oribed,  capable  of   maintainin 
temperature  constant  within    ±2,  the  gat    supplj   being  regulated 
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by  an  electro-magnetic  regulator,  actuated  by  the  pressure  of  carbon 
dioxide  contained  in  a  spiral  tube  of  silvered  copper  placed  in  the 
furnace.  The  temperature  was  measured  by  means  of  a  thermo- 
couple. 

The  substance  was  contained  in  a  horizontal  tube  of  Jena  glass,  one 
end  of  which  was  carried  by  a  slowly  rotating  spindle,  the  other  being 
conically  ground  and  fitted  into  the  conical  end  of  the  gas  delivery 
tube,  the  joint  being  lubricated  with  gold-leaf,  thus  maintaining  a 
gas-tight  joint  during  rotation.  The  air  or  oxygen  supplied  was 
heated  before  entering  by  passing  through  a  tube  containing 
porcelain  and  copper  oxide  in  the  upper  part  of  the  furnace,  and 
was  passed  through  at  constant  velocity  by  means  of  a  special 
gasometer  (Abstr.,  1907,  ii,  252). 

The  lead  oxide  used  was  prepared  by  twice  precipitating  from 
purified  lead  nitrate  and  drying  in  a  vacuum  at  130°  until  free  from 
water.  The  red  lead  formed  was  estimated  by  titration  (Topf,  Abstr., 
1887,  997). 

The  formation  of  red  lead  proceeds  faster  at  first,  then  more  slowly, 
approaching  a  state  of  equilibrium.  The  velocity  of  the  air  or  oxygen 
is  without  influence,  provided  that  sufficient  oxygen  is  present. 
Measurable  oxidation  occurs  even  at  240°,  the  yield  increasing  up 
to  450*  and  altering  little  beyond  that.  A  fuller  study  of  the 
influence  of  temperature  is  in  progress.  Below  450°  the  product  is 
always  brown,  true  red  lead  only  being  obtained  from  450°  upwards 
(compare  Liebig,  Zeitsch.  angew.  C/iem.,  1904,  11,  167). 

The  yield  increases  exponentially  with  the  partial  pressure  of  the 
oxygen,  and  is  practically  independent  of  the  amount  of  moisture 
present  in  the  gas.  C.  H.  D. 

Solubility  of  Lead  Sulphate.  J.  Sehnal  (Compt.  rend.,  1909, 
148,  1394 — 1390). — Owing  to  the  discrepancies  in  the  literature,  the 
author  has  redetermined  the  solubility  of  lead  sulphate  in  water.  At 
the  ordinary  temperature,  forty-eight  hours  are  necessary  for  saturation 
to  be  attained.  0-0S24  Gram  of  lead  sulphate  dissolves  in  1000  c.c. 
of  water,  or  1  part  in  12,135  parts  of  water;  moreover,  the  solubility 
is  the  same  at  100°  as  at  the  ordinary  temperature  (18°).  The  discrep- 
ancies in  the  results  of  previous  observers  are  ascribed  to  impurities 
in  the  lead  sulphate,  it  being  shown  that  a  trace  of  sulphuric  acid  has 
a  considerable  effect  on  the  solubility. 

The  fact  that  lead  sulphate  dissolves  in  water  is  ascribed  to 
hydrolysis,  and  in  support  of  this  it  is  shown  that  the  solubility  of 
hydrated  oxide  of  lead  (PbO,H20)  in  dilute  sulphuric  acid  is  the  same 
as  the  sulubility  of  lead  sulphate  in  water.  T.  S.  P. 

A  New  Type  of  Sesquioxides.  Selenite  of  Lead  Sesqui- 
oxide  and  Thallic  Selenite.  Luigi  Makino  (Zeitsch.  anorg.  Chem., 
1909,  62,  173 — 182). — Lead  sesquioxide,  prepared  either  by  the  action 
of  sodium  hypochlorite  on  an  ice-cooled  solution  of  sodium  plumbite,  or 
by  decomposing  the  selenite,  Pb2Se207,  with  sodium  hydroxide,  reacts 
with  8  warm  concentrated  solution  of  selenious  acid,  forming  Pb.,Se2Ov. 
After    the  reaction  is  over,   the  whole   is  heated  to   boiling,   filtered, 
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digested  with  cold  7"o  nitric  acid,  aud  washed.  The  product  is  identical 
with  that  formerly  described  (Abstr.,  1908,  ii,  833).  Only  traces  of 
selenate  are  formed,  showing  that  there  is  not  an  intermediate 
production  of  lead  dioxide. 

A  selenite  of  this  type  differs  from  those  obtained  from  other 
sesquioxides,  such  as  those  of  iron,  aluminium,  or  yttrium,  in  not 
forming  acid  or  basic  salts  under  any  conditions.  Thallium  behaves 
like  lead,  the  sesquioxide  reacting  with  selenious  acid  to  form  a  white, 
crystalline  selenite,  Tl2(Se03)3.  Experiments  with  tin  are  difficult 
to  perform,  owing  to  the  difficulty  of  preparing  a  pure  tin  sesqui- 
oxide. 

When  a  sesquioxide  reacts  with  sulphurous  acid  to  form  a  dithionate, 
its  constitution  is  most  probably  : 

0=M=M<^,    and  not    O-M M=0. 

\o/ 

Lead  sesquioxide,  on  the  other  hand,  probably  has  the  constitution 
indicated  by  its  reaction  with  selenious  acid  : 

Pb=0  Pb-OSeO.,  Pb-OSeO 


O 

i 


100 


0  o 

1  I 


+    2SeOs   =    O 

Pb=0  Pb'OSeOj  Pb-OSetX, 

This    leads    to    the    assumption    that    lead    dioxide    can    exist     in 

single    and   in   double   molecules    (I    and   II).     The  double  molecules 

pD==(j     exist    at    low    temperatures    and    high     concen- 

0  •         •      tration,   reacting   with   selenious   acid   to   form 

Fb^an.l  O  ^O     pD  g^,    whilst    in   dilute   solution   the  single 

Pb=0     molecules  react,  forming  the   ordinary   selenite, 

(I.)  (II.)       PbSe03. 

The  constitution  of  lead  motaplumbate  is  also  discussed. 

C.  H.  D. 

Dyeing  Properties  of  Lead  Chroiuate.  Lio  Vionoh  (Gompt. 
rend.,    1909,    148,    132'J— 1331  ;    Bull.    Soo.   chim.,    1909,    [iv],    5, 

G75 — G78). — Fabrics  are  usually  dyed  with  lead  chroiuate  bypassing 
the  material  through  tin:  aqueous  solution  of  a  soluble  lead  salt  and 
i  In  ii  through  a  solution  of  potassium  or  Bodium ohromate.  The  author 
ti mis  thai  dyeing  also  occurs  if  tin'  material  is  agitated  in  a  suspension 
of    pr<  I    bad    chromate   in  water;    equally  good  results  are 

obtained  with  silk,  wool,  or  cotton.     The  lead   chromate  does  not 

combine  chemically  with  the  material  dyed, 

Dyeing  al  o  takes  place  if  the  lead  chromate  i  suspended  in  alcohol 
in  benzene,  but  the  re  lilting  colours  are  not  bo  deep  as  those  obtained 
when  water  i    the  medium  "i  suspension,  'I',  s.  P. 

Some  New  Compounds  and  Double  Compounds  of  Tervalent 
Thallium.     Julius  Qrwsojoi  (Annalm,   1909,  860,217     236).— An 

I hi  the  preparation  and   properties  ol    Beveral    halogen 

.bin., 'n.      ol  at    thallium.      It  i-   shown  that   tl pp 

thai  lie  Baoride  "i    Willm  (Ann.   Chim,   Phya.,    1865,  [iv],  G 

i.  alii _\  t bailie  0x3  fluoride,  IK  >l\     a  1  tempts  to  prepare  thallic  Quoride 
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were  unsuccessful,  owing  to  the  great  tendency  of  this  substance  to 
hydrolyse ;  further,  the  only  double  salt  of  thallic  fluoride  which  could 
be  isolated  was  the  potassium  salt,  2T1F3,KF,  which  is  likewise  unstable, 
being  decomposed  by  atmospheric  moisture  with  evolution  of  hydrogen 
fluoride. 

The  following  salts  of  the  types  2TlCl.rM"Cl2,6H20  and 
2T1C13,M'C1.„8H20,  analogous  to  the  corresponding  gold  double  salts, 
were  obtained  by  allowing  a  solution  of  the  components  in  water 
acidified  with  hydrochloric  acid  to  evaporate  in  a  vacuum  over  sulphuric 
acid.  Thallic  nickel  chloride  (8H.20),  bright  green  crystals.  Thallic 
cobalt  chloride  (8H.,0),  hygroscopic,  red  crystals.  Thallic  calcium 
chloride  (6H..O),  large,  colourless,  transparent  crystals.  Thallic 
strontium  chloride  (6H,0)  was  also  prepared ;  the  corresponding 
barium  salt  could  not  be  obtained  in  a  pure  state.  Thallic  magnesium 
chloride  (6H.,0),  large,  transparent,  colourless  crystals.  Thallic  zinc 
chloride  (6H.,0),  colourless  prisms. 

Thallic  manganese  chloride  (6H20),  long,  silky,  pale  pink  needles, 
and  thallic  copper  chloride  (6H,0),  large,  pale  blue  crystals,  are 
obtained  only  from  neutral  aqueous  solutions. 

Thallic  oxyfluoride,  TIOF,  obtained  by  the  action  of  dilute  hydro- 
fluoric acid  on  thallic  hydroxide  at  the  ordinary  temperature,  is  a  dark 
olive-green  powder. 

Potassium  thallic  fluoride,  2T1F3,KF,  is  prepared  by  fusing  potassium 
hydrogen  fluoride  with  thallic  fluoride  and  treating  the  product  with 
anhydrous  hydrofluoric  acid  ;  it  is  obtained  as  a  white  mass. 

Thallic  fluorochloride,  T1FC1.,,3H20,  prepared  by  passing  chlorine 
into  a  solution  of  thallous  fluoride  in  40%  hydrofluoric  acid,  crystallises 
in  colourless  needles.  It  yields  the  anhydrous  salt,  a  white,  crystalline 
powder,  when  kept  in  a  vacuum  over  phosphoric  oxide.  Thallic 
fluorocMoride  potassium  chloride,  2TlFCIo,KCl,  forms  colourless  crystals. 
The  anhydrous  fluorochloride  combines  with  ammonia,  forming  the  salt, 
T1FU12,4NH3,  a  white  substance,  and  with  pyridine,  forming  the  salt, 
T1FC12,2C5H5N,  crystallising  in  slender,  white  needles.  Thallic  fluoro- 
bromide,  TlFBr.,,  a  pale  yellow,  crystalline  substance,  is  more  stable 
than  the  analogous  chloride  ;  thallic fluorobromide  ammonia, 

TlFBr.,,4NHs, 
is  a  yellowish-white  powder.  W.  H.  G. 


Theory  of  the  Fusion  of  Copper  in  Cupola  Furnaces. 
N.  Jdbchkeyitsch  (J.  Rttss.  Phys.  Ghem.  Soc,  1909,  41,  469 — 472). — 
The  author  has  studied  the  reactions  occurring  in  an  atmosphere  of 
dry  nitrogen  in  au  electric  furnace  between  the  following  pairs  of 
compounds,  linely  powdered  and  well  mixed,  taken  in  the  proportions 
in.  Heated. 

(1)  Cu,0  +  FeS. — These  substances  begin  to  react  according  to  the 
equation:  CugO  +  FeS  =  OuaS  +  FeO  at  280—285°,  the  velocity  of  the 
reaction  increasing  as  the  temperature  is  raised.  At  7tt0J,  after  two 
hours'  heating,  it  was  found  that  95-65yo  of  the  sulphur  had  passed 
from  the  iron  to  the  copper. 

(2)  2CuO  +  FeS. — Evolution  of  sulphur  dioxide  in  this  reaction  is 
vol.  xcvi.  ii.  :; 
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very  slow,  a  large  proportion  of  the  sulphur  remaining  in  the  mixture 
passing  from  the  iron  to  the  copper. 

(3)  Cu2S  +  Fe. — The  formation  of  ferrous  sulphide  when  this  mixture 
is  heated  at  600°  is  very  slight,  only  5%  of  the  sulphur  passing  from  the 
copper  to  the  iron  after  six  hours'  heating. 

(4)  2Cu  +  FeS. — The  reaction  2Cu  +  FeS  =  Ou.,S  -t-  Fe  proceeds  con- 
siderably more  slowly  than  the  change  :  Cu.,0  +  FeS  =  Cu2S  +  FeO,  six 
hours'  heating  at  600°  only  resulting  in  26T%  of  the  sulphur  passing 
from  the  iron  to  the  copper. 

By  fusing  CuO  and  FeS  in  presence  of  silica,  coarse  metals  were 
obtained  containing  (1)  74-7%  Cu,  3-45%  Fe,  and  20"75%  S  ;  and  (2), 
72-04%  Cu,  4-48%  Fe,  and  21-28%  S.  T.  H.  P. 

Influence  of  Small  Quantities  of  Arsenic  and  Antimony  on 
Copper.  Arthur  H.  Hiorns  and  S.  Lamb  (J.  Soc.  Client.  lad.,  1909, 
28,  451 — 457). — Alloys  were  prepared  by  melting  a  rich  copper- 
arsenic  alloy  with  copper.  The  electrical  conductivity  falls  rapidly 
with  the  increase  of  arsenic.  Alloys  containing  up  to  2"5%  As  are 
quite  ductile,  and  can  be  rolled  cold.  Copper-antimony  alloys  are  less 
malleable. 

Both  series  of  alloys  are  found  to  consist  of  solid  solutions,  which 
only  attain  equilibrium  after  prolonged  heating.  Traces  of  a  blue 
arsenide,  probably  Cu3As,  appear  above  0-21%  As.  The  compound 
Cu3Sb  also  appears  in  small  quantity  on  slow  cooliDg.  C.  H.  D. 

Reduction  of  Copper  Sulphate  with  Hydroxylamine. 
Maxwell  Adams  and  Eliza  Overman  {J.  Amer.  Chem.  tioc,  1909,  31, 
637 — 640). —  When  solutions  of  hydroxylamine  and  anhydrous  copper 
sulphate  in  methyl  alcohol  are  mixed  at  —  10°,  pale  green  crystals  of 
the  compound  CuS04,NHa*OH  are  formed  if  the  copper  sulphate  is 
in  excess,  whereas  deep  green  crystals  having  the  composition 
CuS04,2NHo'OH  are  obtained  when  the  hydroxylamine  is  in  excess. 
These  salts  are  stable  when  dry,  but  are  changed  into  cuprous  oxide 
when  warmed  with  water  to  which  a  drop  oi  alkali  has  been  added  ; 
whetl  left  in  contact  with  excess  of  hydroxylamine  in  methyl  alcoholic 
eolation,  they  become  violet  in  colour,  hydroxylamine  being  absorbed. 
By  treating  a  saturated  solution  of  copper  sulphate  in  methyl  alcohol 
With    a    large    excess    of    pure    h_\  droxylaininc.     violet    crystals    wero 

•  lit. lined,    which   could   not   be  dried  without  partial  decomposition. 
Analysis  indicated  the  formula:  CuSO^ONHj'OH. 

A  cold  aqueous  solution  of  hydroxylamine  acts  on  the  compound 
Ou804,2NH,,OH  with  the  formation  of  a  bright  green,  non-crystalline 
compound,  CusOS04,2NHj,OH  .  this  compound  also  results  from  the 
im.  i:ui urn   of  oupric    hydroxide   and   a     olu i   of    hydroxylamine 

sulphate. 

aii  bhe  above  compounds,  with  the  exception  oi  the  one  containii 
6NJl.*OH,  are  stable  in  alcohol  or  el  her,  or  water  at  aero.     In  water, 

omposition  begins  at  15  ,  and  proceed    rapidly  with  rise  in  tempera 
i  in  .•     ,,  drop  ol  alkali  solution  ohangi     them  into  cuprous  oxide, 

When    a    sail    t.(    hj  di  02 )  laiiuiiu    Is  added    to    B    solutil I     OOppOl 
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sulphate,  the  further  addition  of  sodium  hydroxide  is  supposed  to 
give  rise  to  the  following  compounds  in  succession  :  CuS04,NH„-OH, 
CuS04,2iSTH2-OH,  CuS04,5XH.,-OH,  Cu,OS04,2NH2-OH.  The"  last 
compound  is  then  decomposed  by  the  alkali  with  evolution  of  nitrogen 
and  fotmation  of  cuprous  oxide  ;  in  the  presence  of  excess  of  hydroxy  1- 
amine  the  cuprous  oxide  is  reduced  to  copper.  T.  S.  P. 

Cuprous  Sulphate.  Albert  Recouka  (Compt.  rend.,  1909,  148, 
1K)5 — 1108). — Cuprous  sulphate  is  not  known  in  the  free  state, 
although  the  compounds  Cu.1S04(CO).,,H.20  and  Cu2S04,4NH3  have 
been  described.  The  author  shows  that  by  operating  in  absence  of 
water,  methyl  sulphate  and  cuprous  oxide  may  be  made  to  yield 
cuprous  sulphate,  Cu2S04  :  Cu.,0  +  Me,S04  — >  Cu2S04  +  OMe2.  Ethyl 
sulphate  will  react  in  the  same  way,  the  corresponding  ether  being 
evolved.  The  reaction  is  carried  out  by  heating  2  grams  of  powdered 
cuprous  oxide  with  20  c.c.  of  methyl  sulphate  at  160°  until  methyl 
ether  ceases  to  be  evolved  (about  a  quarter  of  an  hour).  The  cuprous 
sulphate  is  obtained  as  a  greyish -white  powder,  which  is  washed  with 
ether,  carefully  excluding  air,  and  finally  dried  in  a  vacuum.  When 
dry,  cuprous  sulphate  is  stable  in  dry  air,  but  is  immediately  decom- 
posed by  water  with  development  of  heat : 

Cu2S04(solid)  +  Aq  =  CuS04(dissolved)  +  Cu(  precipitate)  +  21  cals. 
The  development  of  heat  in  this  decomposition  is  contrary  to  the 
behaviour  of  other  cuprous  salts,  and  explains  why  cuprous  sulphate 
cannot  be  prepared  in  aqueous  solution.  Freshly  prepared  cuprous 
sulphate  if  allowed  to  oxidise  before  drying  is  converted  into  a  soot- 
black  powder,  from  which  cupric  sulphate  is  dissolved  by  water,  leaving 
an  oxide  with  all  the  properties  of  Rose's  oxide,  Cu40.  Dry  Cu2S04, 
oxidised  at  200°,  yields  the  basic  salt,  CuO,CuS04. 

Cuprous  sulphate  is  soluble  in  concentrated  hydrochloric  acid,  in 
ammonia,  and  in  glacial  acetic  acid,  the  last  giving  an  intensely  violet 
solution.  R.  J.  C. 

Copper  Complexes  in  Ammoniacal  Solution.  Arthur 
Haxtzsch  and  Philip  Wilfred  Robertson  (Bar.,  1909,  42, 
2135 — 2137.  Compare  this  vol.,  ii,  44). — Polemical.  A  reply  to 
Dawson  (this  vol.,  ii,  316).  W.  H.  G. 

Action  between  Metals  and  Acids  and  the  Conditions  under 
which  Mercury  Causes  Evolution  of  Hydrogen.  Samuel  W.  J. 
Smith  (Phil.  Mag.,  1909,  [vi],  17,  833— 848).— Pure  mercury  displaces 
hydrogen  from  solutions  of  hydrochloric  and  sulphuric  acid  in  the 
same  way  as  the  more  strongly  electropositive  metals.  The  reaction 
ceases  before  a  perceptible  quantity  of  hydrogen  has  been  evolved, 
because  of  the  inhibiting  influence  of  a  very  small  quantity  of  mercury 
salt.  An  arrangement  is  described  by  means  of  which  the  reaction  is 
made  continuous.  In  this,  mercury  is  allowed  to  escape  from  a  con- 
taining tube  in  the  form  of  a  very  fine  jet,  which  impinges  on  the 
solution  of  acid.  When  this  jut  of  mercury  is  in  direct  communication 
with  a  mercury  surface  at  rest  in  the  same  solution,  the  concentration 

38—2 
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of  the  mercury  salt  at  this  surface  is  prevented  from  becoming  or 
remaining  large  enough  to  stop  the  evolution  of  hydrogen,  and  this  is 
evolved  continuously.  The  amount  of  mercury  salt  which  is  sufficient 
to  stop  the  action  at  the  still  surface  diminishes  with  the  concentra- 
tion of  the  acid  solution,  and,  as  a  consequence,  it  is  impossible  to 
decompose  the  acid  by  means  of  the  action  of  the  jet  when  the  con- 
centration of  the  acids  fall  below  a  certain  limit.  For  both  hydrochloric 
and  sulphuric  acid,  the  limiting  concentration  was  found  to  be  about 
6  gram-equivalents  per  litre.  In  addition  to  the  simple  displacement  of 
hydrogen,  secondary  effects  resulting  in  the  production  of  hydrogen 
sulphide  and  free  sulphur  have  also  been  observed  in  the  action  of  pure 
mercury  on  sulphuric  acid  solutions.  These  correspond  with  the 
equations :  4Hg2  +  5H2S04  =  4Hg„S04  +  H2S  +  1H.,0  and  3Hg„  + 
4H2S04  =  3Hg2S04  +  S  +  4H20  respectively.  H.  M.  D. 

New  Process  for  the  Preparation  of  Aluminium  Nitride. 
Ath.  J.  Sokianopoulos  {Bull.  iSoc.  chim.,  1909,  [iv],  5,  G14 — 61G). — 
Aluminium  powder,  contained  in  a  porcelain  tube,  is  heated  to  a 
temperature  somewhat  below  its  melting  point,  and  then  subjected  to 
the  action  of  a  stream  of  dry  ammonia,  until  the  latter  passes  over 
unchanged.  The  resulting  nitride,  A1.,N„,  is  an  amorphous,  grey, 
spongy  product,  which  is  quite  stable  when  dry,  and  decomposes  water 
slowly  at  the  ordinary  temperature  and  rapidly  at  100°,  yielding 
ammonia  and  aluminium  hydroxide.  The  nitride  is  not  affected  by 
oxygen  even  when  warmed  in  an  atmosphere  of  this  gas,  but  is  readily 
attacked  by  halogens,  yielding  nitrogen  and  the  corresponding  salt  of 
aluminium.  With  solutions  of  alkali  hydroxides,  it  yields  ammonia 
and  alkali  aluminates.  The  nitride  can  also  bo  prepared  by  using  tho 
vapour  of  hydrazine  or  azoimide  in  place  of  ammonia. 

T.  A.  H. 

The  Weathering  of  Clays.  II.  Jakob  iM.  van  Bemmelen 
(Zeiteoh.  wnorg.  C/<e„i.,  1909,  62,  221—236.     Compare  Abstr.,  1905, 

ii,  S'.i).  -The  while  ellloreseence  on  the  surface  of  many  volcanic  clays 
in  .lava  consists  mainly  of  silica  (diatoms),  and  not  of  calcium  sulphate. 
Extraction  with  sodium  hydroxide  and  hydrochloric  acid  of  different 
Btrengtha  shows  that  I  lie  volcanic  clay  of  Pasoeroean  contains  silica  (as 
diatoms  and  as  opal),  a  readily  decomposable  silicate,  AlsOj,,.'tSi<  >.,,  and 

'iile  silicate,  kaolinite,  A  1. ,<>.,, L'Sil  >.,.  The  latter  compound  occurs 
in  larger  quantity  in  the  loess  and  alluvial  clays.  Clays  of  the  latoritc 
type  contain  silicates  in  which  the  ratio  of  silica  to  alumina  falls  below 

2.  The  kaolinite  is  probably  miorocrystalline,  tho  lower  silicates 
representing  a  further  stage  in  the  weathering. 

It  is  impossible  to  determine  how  much  of  the  ferric  oxide, 
magnet  ia,  lime,  and  alkalis  is  pie  enl  ■>  miorocrystalline  silicates,  and 
how  much  as  adsorption  compounds  of  the  hydrogela  el  silica,  alumina, 
and  ferric  oxide.     Crystalline  pseudomorpha  are  certainly  present. 

«'.  II.  I). 

Labile  Forme  of  Tetrahydrated    Manganeee   Bromide  and 
Chloride.     I'.   I.  KuaNBTEorr  (/.  Run.  Phyi.  Cham,  Soo.,  1909,41, 
,i.     Tetrahydrated  mi anese  bromide  exists  in  two  form 
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(1)  the  ordinary  stable  o-modification,  which  has  a  pale  rod  colour  and 
crystallises  in  large,  monoclinic  prisms,  six-sided  plates,  or  drusy  or 
rosette-like  masses,  and  (2)  the  less  stable  /3-form,  which  separates  in 
thin,  almost  colourless  plates.  As  is  the  case  with  other  unstable 
forms  (compare  Lehmann,  Molekularphysik,  I,  194),  the  /8-tetrahydrate 
exhibits  a  lower  decomposition  temperature  and  a  greater  solubility 
than  the  o-form.  The  /3-modification  changes  into  the  red  form  at 
57—58°. 

Two  similar  modifications  of  the  tetrahydrate  of  manganese  chloride 
have  been  prepared.  T.  H.  P. 

Nature  of  the  Cast  Irons.  George  B.  Upton  (J.  Physical  Chem., 
1909,  13,  383 — 416). — The  properties  of  iron  carbon  alloys  are 
examined  from  the  point  of  view  of  a  modified  Roozeboom  diagram 
which  the  author  has  given  in  a  previous  paper  (Abstr.,  1908,  ii,  1042). 
It  is  shown  that  this  is  in  much  better  agreement  with  observed  facts 
than  the  metastable  equilibrium  diagrams  which  have  been  put 
forward  by  various  observers. 

In  regard  to  the  metallographic  nature  of  the  cast  irons,  the  author 
arrives  at  the  conclusion  that  grey  cast  iron  contains  crystalline 
graphite  mechanically  mixed  with  a  metallic  matrix,  which  is  a  solution 
of  silicon  and  carbon  in  y-iron.  White  cast  iron  is  a  supersaturated 
solution  of  carbon  and  silicon  in  y-iron.  Malleable  cast  iron  contains 
temper  graphite  mechanically  mixed  with  a  metallic  matrix,  which  is 
a-iron,  ferrite,  and  a  larger  or  smaller  quantity  of  pearlite. 

H.  M.  D. 

Iron  Sulphide.  III.  Hans  Malfatti  (Zeitsch.  anal.  Chem.,  1909, 
48,  352—356.  Compare  Abstr.,  1908,  ii,  192).— Double  compounds 
are  described  containing  iron,  sulphur,  and  potassium  or  calcium, 
formed  by  precipitating  ferric  chloride  with  excess  of  potassium  or 
calcium  sulphide.  Ammonium  sulphide  also  yields  a  precipitate 
containing  ammonium. 

These  precipitates,  which  may  be  considered  as  thioferrites,  are  not 
very  stable,  and  suffer  decomposition  to  a  large  extent  when  treated 
with  water.  L.  de  K. 

The  Fusion  of  Ferric  Oxide.  Ernst  J.  Kohlmeyer  (Metallurgie, 
1909,  6,  323 — 325). — Ferric  oxide  may  be  melted  by  introducing  it 
into  a  platinum  crucible  previously  heated  to  1600°.  The  platinum 
crucible  is  enclosed  in  an  outer  crucible  of  spinel  (2MgO,Al.,03)  and 
heated  by  a  granular  carbon  resistance.  A  current  of  oxygen  is  led 
through  the  furnace  during  the  operation.  After  heating  to  1600°, 
the  crucible  is  allowed  to  cool,  and  a  cooling  curve  taken.  The 
freezing  point  of  ferric  oxide  is  found  to  be  1562 — 1565°.  On  cooling, 
there  is  a  slight  development  of  heat  at  1350 — 1250°,  and  a  more 
marked  one  at  about  1030°.  In  spite  of  the  presence  of  an  atmosphere 
of  oxygen,  some  loss  of  oxygen  takes  place,  but  this  does  not  largely 
affect  the  freezing  point.  Pure  ferrosoferric  oxide,  Fe„0,,  freezes  at 
1527°. 

Ferric  oxide  crystallises  in  tabular,  rhombohodral  scales  with 
steely  lustre.  The  edges  are  transparent,  and  ruby-red  in  colour; 
l>  5-187— 5-193.  C.  II.  D. 
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Artificial  Preparation  of  Rinneite  on  the  Basis  of  its 
Solubility  Diagram.  H.  E.  Boeke  (Sitzwngsber.  K.  Akail.  Berlin., 
1909,  24,  632—638.  Compare  this  vol.,  ii,  153).— The  relationship 
between  rinneite  (FeCl2,3KCl,NaCl)  and  its  comp6nent  salts  has  been 
investigated. 

According  to  dilatometric  observations,  FeCl2,4H,0  is  transformed 
into  FeCl212HsO  at  726°.  The  double  salt,  "FeCl2,2KCl,2H20 
(douglasite),  is  formed  from  FeCl.2,4H„0  and  KC1  at  38'3°;  it  is  stable 
up  to  85°.  FeCl2,4H.,0  and  NaCl  do  not  yield  a  double  salt,  but  in 
presence  of  sodium  chloride  the  temperature  at  which  FeCl.2,4H20  is 
transformed  into  FeCl.„2H.,0  is  lowered  to  69'6°. 

Observations  with  a  dilatometer  containing  a  mixture  of  the 
composition  3KCl,lNaCl,lFeCl.2,4H,0  showed  that  rinneite  is  formed 
from  its  components  at  26'4°.  Solubility  data  obtained  at  38°  are 
recorded,  and  from  these  a  diagram  showing  the  relationships  between 
rinneite  and  its  components  has  been  constructed.  For  the  artificial 
preparation  of  the  triple  salt,  a  solution,  obtained  by  dissolving 
5"96  grams  of  sodium  chloride,  209  grams  of  potassium  chloride,  and 
123'4  grams  of  ferrous  chloride  (FeCl2,4H20)  in  55'4  grams  of  water, 
should  be  isothermally  evaporated  at  38°  with  the  addition  of  a 
crystal  of  rinneite.  H.  M.  D. 

The  Hydrosol  of  Chromium  Oxide.  H.  W.  Woudstba  {Chem. 
Weekblud,  1909,  6,  375 — 377  *). — The  author  has  prepared  a  hydrosol 
of  chromium  oxide  by  precipitating  the  nitrate  with  potassium 
hydroxide,  dissolving  the  precipitated  oxide  in  acetic  acid,  evaporating 
to  dryness,  and  dialysing.  The  colloidal  solution  is  reddish-brown  by 
transmitted  light,  aud  groen  by  reflected  light.  It  is  quite  different 
from  that  described  by  Biltz  (Abstr.,  1903,  ii,  153).  A.  J.  W. 

Chromyl  Subchloride.  P.  Pascal  {Com.pt.  rend.,  1909,  148, 
1463 — 1465). — When  pure  dry  nitric  oxido  is  passed  into  chromyl 
chloride,  which  is  kopt  cool  in  a  bath  of  water,  nitrosvl  chloride  and  a 
new  chromyl  subchloride  are  produced  : 

5Cr02Cl2  +  4NO  — >  (OrO,),,Cl„  +  4NOC1. 
The  liquid  chromyl  chloride  is  transformed    with   development  of   heat 
into  a  crystalline  paste,  which,  when  the  remaining  chromyl  chloride  is 

removed    in  a  vacuum  at   I  Oil  ,  yields  chromyl  subchloride   as  a  brown, 

crystalline  powder  of  density  2'51.     Carbon  monoxide  aided  by  sun 
light  can  effect  the  same  reduction  as  nitric  oxide. 

Chromyl  subchloride,  unlike  chromyl  chloride,  is  strongly  magnetio, 
so  that  the  functions  of  chromium  in  ohromyl,  <>(>',,,  and  in  the  com 
pound  radicle.  (i'ii),i'  ,  appear  to  be  different ,    In  faot,  ohlorine,  which 
only  aol  i  ahove  I  BO  ,  convert    I  he  subohloride  back  to  chromyl  chloride 

but  very   slowly. 

Ohromyl  subchloride  is  deliquescent,  and  readily  di  solves  in  water 
to  a  dark  brown  eolation  with  an  odour  of  ohlorine  and  the  reactions 

of    chromium    Salts,    chromic    acid,   and    hydrochloric    acid.       If    slowly 

ad  to   150°,  ohromyl  chloride  is  evolved,  and  if  quickly  heated, 
ohlorine  only,  the  solid  product  in  both  cases  being  Thorpe's  chloride, 
Mi  1 1  i  i  'i  .      Wiove    180°   oxygen    is    evolved,    leaving   an    insoluble 
h.  Chem,  Iml.  A  1900   E 
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brownish-black  residue  of  Cr(.O0Cl4.  Towards  hydrogen,  hydrogen 
sulphide,  etc.,  chromyl  Bubchloride  acts  as  a  chlorinating  agent  at 
low  temperatures,  whilst  above  200°  its  action  is  generally  an 
oxidising  as  well  as  chlorinating  one.  Moist  gaseous  ammonia  acts 
very  violently,  the  products  being  ammonium  chloride,  oxygen,  and 
the  oxides  Cr02  and  Cr2Os.  Generally  speaking,  however,  chromyl 
subchloride  is  less  reactive  than  chromyl  chloride. 

When  chromyl  subchloride  is  suspended  in  dry  ether,  and  a  current 
of  slightly  moist  ammonia  is  passed  through,  nitrogen  is  evolved,  and 
ammonium  chloride  and  a  brown,  amorphous  precipitate  remain. 
Ammonium  chromate  and  chromium  chromate  are  removed  from  the 
precipitate  by  washing,  and  the  pale  brown,  insoluble  residue  when 
dried  at  90°  has  the  composition  (Cr02)5(NH40),j.  This  compound  is 
explosive.  R.  J.  C. 

Complex  Tungstates  :  Borotungstates  and  Metatungstates. 
Hippolyte  Copaux  (Ann.  Chim.  Phys.,  1909,  [viii],  17,  217— 267).— A 
resume  of  workalready  published  (compare  this  vol.,  ii,  1 48, 3 1 8).    G.  S. 

Oxides  of  Uranium.  William  Oechsner  de  Coninck  (Compt.  rend., 
1909,  148,  1462). — Uranic  sulphate  solution,  when  treated  with  an 
equivalent  of  barium  nitrate,  filtered,  and  evaporated  almost  to  dryness 
on  the  water-bath,  yields  a  mixture  of  the  hydroxide,  U03,2H.,0  (pale 
yellow)  with  a  little  U03,H.,0  (orange-yellow),  but  not  uranic  nitrate. 
The  two  hydrates  can  be  separated  by  hand.  A  mixture  of  uranous 
and  uranic  sulphates  similarly  treated  gives  a  mixture  of  hydroxides, 
TJ03,2H20  and  U02,H20  (reddish-brown).  The  latter  is  in  a  form 
spontaneously  oxidisable  by  air  to  the  orange-yellow  hydroxide, 
U03,H20.  R.  J.  C. 

Anhydrous  Compounds  of  Thorium  Chloride  with  Alkali 
Chlorides.  Eduard  Chauvenet  (Compt.  rend.,  1909,  148, 
1267 — 1270). — Although  hydrated  compounds  of  thorium  chloride 
(ThCl4)  with  potassium,  ammonium,  and  caesium  chlorides  are  known, 
they  invariably  yield  oxychlorides  on  attempting  to  remove  the  water 
by  heat.  The  author  prepares  amorphous  anhydrous  double  chlorides 
by  fusing  anhydrous  thorium  chloride  and  alkali  chloride  together  in 
the  exact  proportions.  The  heat  of  solution  of  the  mass  in  water, 
where  differing  from  the  total  heat  of  solution  of  its  constituents,  is 
held  to  indicate  the  formation  of  a  compound.  The  following  were 
prepared  :  ThCl4,2LiCl  (heat  of  formation,  4"67  Cal.) ;  ThCI4,2NaCl 
(4-3  Cal.);  ThCl4,2KCl  (9'14  Cal.);  ThCl4,2RbCl  (193  Cal.); 
ThCl4,2CsCI  (14-9  Cal.);  ThCl4.4RbCl  (263  Cal.);  ThCl4,4CsCl 
(18-11  Cal.)  ;  TUC14,NH4C1  (1312  Cal.).  These  appear  to  bo  all  the  pos- 
sible anhydrous  compounds  of  thorium  chloride  with  alkali  chlorides. 

The  compound  ThCl4,NH4Cl  is  not  prepared  by  fusion  as  the 
others  are,  but  by  heating  the  hydrate  ThCl4,2NH4CI,10H2O  at  150°, 
when  water  and  ammonium  chloride  are  given  off.  At  500°  the 
remaining  molecule  of  ammonium  chloride  is  also  lost;  thus  it  is 
possible  to  dehydrate  thorium  chloride,  like  magnesium  chloride, 
through  the  intermediation  of  its  ammonium  chloride  compound. 

R.  J.  C. 
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Hydrated  Compounds  of  Thorium  Chloride  with  Alkali 
Chlorides.  Eduard  Chauyentet  (Compt.  rend.,  1909,  148, 
1519  —  1522.  Compare  preceding  abstract).— The  following  com- 
pounds have  been  prepared  by  evaporating  solutions  of  thorium 
chloride  with  three  equivalents  of  alkali  chloride  :  ThCI4,LiCl,8H„0  ; 
ThCl,,NaCl,10H2O  ;  ThCl4,KCl,9H00  ;  ThCl4,2RbCl,9H20; 

ThCl4,2CsCl,8H00; 
ThCl4,2NH4Cl,10H2O.  Since  the  anhydrous  compounds  of  Li,  Rb,  and 
Cs  are  known,  it  is  possible  to  determine  the  heats  of  addition  of  each 
molecule  of  solid  water  to  the  hydrate.  These  are  3-27,  P55,  and  2'30 
Cal.  respectively.  The  heat  of  hydration  in  the  case  of  KC1  and 
NaCl  compounds  is  estimated  from  thermal  data  for  the  known 
compounds  ThCl4,2NaCl  and  ThCl4,2KCl  to  be  of  the  same  order  as 
that  of  the  lithium  compound. 

On  heating  these  hydrates  in  a  current  of  dry  hydrogen  chloride  at 
150°,  the  rubidium  and  eresium  compounds  with  low  heats  of  hydration 
are  dehydrated,  whereas  the  lithium,  sodium,  and  potassium  compounds 
are  converted  into  anhydrous  oxychlorides  of  the  type  ThOGl3,MCl. 

ThUl4,LiCl,8H20  at  200°  gives  ThOCl3,LiCl,  which  at  400°  yields 
ThOCl.„LiCl.  At  800°  thorium  tetrachloride  and  lithium  chloride 
volatilise,  leaving  a  residue  of  thorium  dioxide. 

The  metallic  thorium  of  Berzelius  and  Nilson  was  doubtless  con- 
taminated with  thorium  oxide,  as  it  was  prepared  from  the  chloride, 
ThCl4,KCl,9H20.  The  same  applies  to  the  metallic  thorium  of 
,Moiss:in,as  the  mixture  he  employed  (TliC'l4,MCl,  and  M)  is  hygroscopic. 
It  should,  however,  be  possible  to  prepare  pure  thorium  from  its 
double  chloride  with  rubidium  or  caesium.  R.  J.  C. 

Fusibility  of  Mixtures  of  Gold  and  Tellurium.  Henki 
Pici.ahon  (Compl.  rend.,  1909,  148,  1 176— 1177).— On  heating  a 
mixture  of  gold  and  tellurium  in  a  vacuous  sealed  tube,  the  gold 
readily  dissolves  in  the  tellurium  as  soon  as  the  melting  point  of  tho 
latter  element  lias  been  attained.  If  the  proportion  of  gold  is  more 
ill. in  iii i,„  it  is  necessary  to  raise  the  temperature  above  tho  inciting 
point  of  tellurium  in  order  to  dissolve  the  metal,  and  the  mixtures 
become  more  and  more  pasty  as  the  percentage  ■  i  gold  increases. 

The  fusion  curve  of  such  mixtures  consists  of  a  rectilinear  portion  as 

t. ling  from  themeltingpointof  tellurium  (452°)  to  the  eutectic  tempera 

inn',  415   (l  iio" ,  Au).    It  then  rises  to  a  maximum  at  \7~\  correspond 
ing  with  4 1     45%  Au,  namely,  with  t he  compound  A u9Te4,  which  occurs 

naturally  as  calaverito.     M  i\  (aires  containing  more  than  66%    \  U  always 
show  only  one  arrest  at  452',  the  melting  point  of  tellurium  ;   they  arc 

,  a  imii    olidify  to  heterogeneous  solids  in  which  gold  and 

tellurium  can  be  readily  distinguished,     The  fusion  ourve  j:i\. 
eviden f  the  exi  I le  of  a  compound  Au/1Y>.  T.  s.  l\ 

Molting  Point,  of  Platinum.      < 'n  Mii.i.s    W.  Waiunkk  and  (  Ji-oikik 

II.    Buhoj       [Compl    rend.,   1909,    148,    1177     1179),     Tho   authors 

ii ..    1907    ii.  's*2,i  have  previously  found   temperatures  varying 

from    1708°   to    1758    for  the  melting  point  of   platinum,  and    Forj 


INORGANIC    CHEMISTRY.  585 

and  Cli6neve.au  (Abstr.,  1909,  ii,  321)  have  attributed  the  dis- 
crepancies to  the  influence  of  the  gaseous  atmosphere  in  which  the 
platinum  was  melted,  since  they  found  that  the  temperature,  as 
measured  by  the  optical  pyrometer,  varied  as  much  as  30°  to  50°, 
according  as  the  metal  was  melted  in  the  electric  furnace  or  by  means  of 
a  flame.  The  authors  do  not  agree  with  this  explanation,  and  incline 
to  the  view  that  the  discrepancies  are  due  to  the  fact  that  the  constant 
C0  in  Wien's  equation  :  I=C-^C'Je~c^Ke  is  not  known  with  sufficient 
accuracy.  They  also  point  out  that,  although  the  empirical  equation  : 
K=  -a  +  bt  +  cl'2,  which  is  used  to  calibrate  a  platinum  platinum- 
iridium  thermocouple,  holds  between  300°  and  1100°,  there  is  no  proof 
that  it  holds  up  to  1 800°,  that  is,  for  an  extrapolation  of  700°.     T.  S.  P. 

Atomic  "Weight  of  Palladium.  Part  II.  The  Analysis  of 
Palladosamtnine  Bromide.  Alexander  Gutbier,  P.  Haas,  and 
H.  Gebhardt  (J.  pr.  Chem.,  1909,  [ii],  79,  457 — 474). — Pure  palladium 
was  dissolved  in  a  mixture  of  hydrobromic  and  nitric  acids.  The 
latter  acid  was  expelled  by  repeated  evaporation  with  hydrobromic 
acid,  the  residue  dissolved  in  a  small  quantity  of  hydrobromic  acid, 
and  filtered  into  excess  of  ammonium  hydroxide.  A  brown  precipitate 
of  the  salt  Pd(NH3)4Br„,PdBr.,  was  produced,  but  on  prolonged  diges- 
tion with  ammonium  hydroxide  it  dissolved,  with  the  formation  of 
palladosammine  bromide,  Pd(NH3)2Br2.  The  solution  was  filtered 
into  excess  of  hydrobromic  acid,  whereby  the  palladosammine  bromide 
was  obtained  as  a  yellow,  finely  crystalline  precipitate.  The  precipi- 
tate was  washed  free  from  ammonium  bromide,  again  dissolved  in 
ammonium  hydroxide,  and  precipitated  with  hydrobromic  acid,  the 
process  being  repeated  three  times.  The  pure  bromide  thus  obtained 
was  dried  at  105 — 110°  to  constant  weight. 

The  percentage  of  palladium  in  the  salt  was  determined  by  reducing 
it  with  hydrogen,  and  heating  the  hydrogenised  metal  so  obtained  to 
a  temperature  of  150°  in  a  current  of  dry  carbon  dioxide  in  order  to 
obtain  the  pure  metal  (this  vol.,  ii,  407).  Two  different  sets  of  experi- 
ments were  carried  out,  the  materials  used  in  each  set  being  of 
different  origin.  As  a  result  of  the  first  set  of  nine  experiments  it  was 
found  that  18'76375  grams  of  palladosammine  bromide  contained 
6-65983  grams  of  palladium  ;  in  the  second  set  of  nine  experiments, 
21  "56275  grams  of  palladosammine  bromide  gave  7'65308  grams  of 
palladium.  The  mean  result  of  these  experiments  gives  106'689  as  the 
atomic  weight  of  palladium,  whereas  the  atomic  weight  deduced  from 
experiments  on  palladosammiun  chloride  (Abstr.,  1909,  ii,  407),  after 
being  corrected  for  tho  alteration  of  the  atomic  weight  of  chlorine 
from  35-45  to  35'46,  gave  the  number  106655.  T.  S.  P. 

The  Action  of  Phosphorus  Haloids  on  Platinum  Metals. 
Wm  helm  Strecker  and  M.  Schurigin  (Z?e?\,  1909,  42,  1767 — 1776). — 
Geisenheimer  {Ann.  Chim.  Phys.,  1891,  [vi],  23,  231)  states  that 
phosphorus  pentachloride  has  practically  no  action  on  metallic  iridium, 
but  the  present  authors  find  that  when  spongy  iridium  is  heated  with 
phosphorus  pentachloride  for  five  to  six  hours  at  300 — 350'  an 
unstable  compound  is  produced,  which  cannot  be  isolated,   and   also  :i 
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second  compound,  which  is  best  obtained  by  adding  some  phosphorus 
trichloride  to  the  reaction  product  and  heating  for  five  hours  more 
at  250°.  This  substance,  triphosphorus  trichloride  iridochloride, 
IrCl3,3PCl3,  crystallises  froin  chloroform  in  aggregates  of  white  needles, 
and  decomposes  without  melting  at  230°.  Using  phosphorus  penta- 
bromide  and  tribromide  in  place  of  the  corresponding  ehloro-derivatives, 
the  authors  obtained  triphosphorus  tribromide  iridobromide,  IrBr3,3PBrs, 
in  the  form  of  stable,  ruby-red  crystals;  a  substance  of  the  same  composi- 
tion prepared  by  Geisenheimer  (Abstr.,  1891,  1383)  is  described  by 
him  as  forming  unstable,  reddish- brown  crystals  which  fume  in  the  air. 
Using  ruthenium  sponge  in  place  of  iridium,  tetrachlorodiruthenium 
pentaphosphorus  trichloride,  Ru2ClMP5,  was  obtained,   which   separates 

from  chloroform  in  dark  reddish-yellow 
crystals.  The  composition  of  this  sub- 
stance may  be  expressed  in  accordance 
with  Werner's  theory  by  the  annexed 
formula. 

The  corresponding  tetrabromodiruthenium  pentaphosphorus  tri- 
bromide, Ru.jBr,,^,  was  also  prepared,  but  could  not  be  obtained 
quite  free  from  metal,  owing  to  its  insolubility.  The  phosphorus 
trichloride  palladochloride,  previously  described  by  Fink  (Abstr. . 
1892,  1285)  as  having  the  formula  PdCl2,PCI3,  is  shown  by  a 
molecular- weight  determination  in  chloroform  solution  to  have  the 
double   formula  (PdCl„,PCl3).„  and   its  constitution  may,  therefore,  bo 

expressed  as  follows:  „.  „_  Pd    ~.    Pd    „.    3 

ThecorT&spondingpho8phorti8tribromidepcUladobromide,(PdliTi,'Plirs)i, 

forms  reddish-brown,  deliquescent  crystals.      No  analogous  compounds 
could  be  obtained  from  tho  metals  rhodium  and  osmium.  P.  H. 
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Mineralogical    Chemistry. 


Optical  Activity  of  Mineral  Oils  in  an  Optically  Transparent 
State.  Michael  A.  Rakusih  (Bar.,  1909,42,  1640 — 1647.  Compare 
\i>  br„  l'.)(J4,  i,  GH). — The  majority  ol  mineral  "ils  when  distilled 
yield  dextrorotatory  derivatives,  a  few  give  inactive  distillates,  and 
two  from  Java  and  Borneo  give  Feebly  Icsvorotatory  distillates.  The 
que  tion  arises  whether  the  crude  oils  themselves  pa  iwty,  and 

the  magnitude  and  Bense,  The  author  finds  thai  orude 
mineral  oils  from  Binagady  and  Bibi  Eybat,  after  i»<iu^  clarified  by 
tullir's  earth,  are  dextrorotatory,  and  the  rotation  increases  with  the 
density. 

Mineral  <>il    d<>  not  racemise  when  distilled,  and  the  active  con 
bituents  are  concentrated  in  the  less  volatile  fractions.     The  sign  of 
the  rotation  i    unchanged  by  distillation.  C.  8. 

Optical   InveBtipation   of  Biln  Wyliat  Naphtha.      Mnnui     \ 

Raki    i.  (J   Huu.  Ph.yi.Chtm.  Soo.,    1909,    11,    is:;     500,     C pare 

,  ,  1907,  ii,  888    1908,  ii,   L 10).     The  percentage  yields  obtained 
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within  similar  limits  of  temperature  during  the  fractional  distillation 
of  corresponding  naphthas  are  inversely  proportional  to  the  densities 
and,  consequently,  also  to  the  depths  of  the  layers. 

Natural  naphthas  are  dextrorotatory,  the  amount  of  the  rotation 
increasing  with  the  density,  and  hence  with  the  depth  of  the  layer. 

The  questions  of  racemisation,  carbonisation,  and  influence  of  high 
temperatures  on  the  decomposition  of  naphtha  are  discussed,  together 
with  the  influence  of  the  earth's  magnetism  on  the  rotation  of  natural 
naphtha  and  the  content  of  paraffins  in  a  naphtha  as  a  criterion  of  its 
geological  age.  T.  H.  P. 

Composition  of  Bauxite.  H.  Arsandaux  (Compt.  rend.,  1909, 
148,  lllo—lllS.  Compare  this  vol.,  ii,  490). — The  author  has  made 
complete  analyses  of  sixteen  French  bauxites  containing  different  pro- 
portions of  silica  in  order  to  determine  the  nature  of  the  silicate  in 
them.  Bauxite  is  mainly  insoluble  in  concentrated  hydrochloric  acid, 
but  all  the  iron  and  a  variable  proportion  of  the  alumina  are  dissolved. 
Traces  of  titanium  and  silica  are  also  found  in  the  solution.  The 
insoluble  portion  consists  mainly  of  alumina,  water,  silica,  and 
titanium  oxide.  If  the  silica  which  cannot  be  boiled  out  with  sodium 
carbonate  solution  is  supposed  to  be  all  combined  in  the  form  of 
kaolinite  (H4AJsSi209),  the  remaining  water  is  slightly  in  excess  of  the 
ratio  H.,0  :  (A1203  +  Ti0.2).  In  two  samples,  however,  the  ratio  is  nearer 
2H.,0  :  A1.,03.  It  is  supposed  that  in  presence  of  silica,  alumina  may 
form  a  higher  hydrate  than  A1208,H20.  R.  J.  C. 

Constitution  and  Genesis  of  Natural  Ferric  Sulphates.  VII. 
Ihleite,  Janosite,  Copiapite.  Rudolf  Scharizer  (Zeitsch.  Kryst. 
Alin.,  1909,  46,  427—453.  Compare  Abstr.,  1907,  ii,  482).— The 
mineral  janosite  (Fe,(S04)3,9H.,0),  recently  described  by  H.  Bockh  and 
K.  Emszt  (Abstr.,  1905,  ii,  536)  has  been  asserted  by  E.  Weinschenk 
and  by  Z.  Toborffy  (Abstr.,  1907,  ii,  629)  to  be  identical  with  copiapite. 
The  present  author  had  previously  suggested  (Abstr.,  1907,  ii,  482) 
that  material  having  this  composition  consists  of  a  mixture  of 
copiapite  (Fe4S5021,18H20)  and  ferric  tetrasulphate  (Fe.,S4015,9H.,0), 
and  new  experiments  support  this  conclusion.  It  also  appears  that  a 
compound  having  the  composition  given  for  ihleite  has  no  existence. 

Ordinary  copiapite  (Fe4S5021,18H20  or  [HO].,Fe4[S04]5,17rI:,0)  is 
called  a-copiapite  to  distinguish  it  from  a  similar  substance  with  the 
composition  (rIO)Fe3(S04)4,13H20 ;  the  latter  is  called  /8-copiapite, 
and  is  probably  identical  with  Rammelsberg's  misy.  The  various 
ferric  sulphates  are  differently  soluble  in  alcohol,  and  they  can  be 
purified  with  the  help  of  this.  Experiments  with  acetone  suggest, 
that  even  concentrated  solutions  arc  hydrolytically  dissociated  into 
various  components.  L.  J.  S. 

Adamite  from  Monte  Valerio,  Tuscany.  Tiero  Aloisi  (Zeitsch. 
Kryst.  Mi,,.,  1909,  46,  478—479;  from  Proc.  vert,.  Soc.  Toscana  Sci. 
Nat.,  1907,  17,  4 — 9). — Cavities  in  a  specimen  of  zinciferous  limonite 
contained    brilliant  sulphur-yellow   crystals    of    adamite.      These    are 
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orthorhombic,  with  a  :  b  :  c  =  0'.>73fi  :  1  :  0-7013.    The  following  analysis 
closely  agrees  with  the  usual  formula,  Zu(ZnOH)As04. 

As2Cv  ZnO.  Fe.  11,0. 

4075  55-79  ti-acc  [S'46] 

L.  J.  S. 

Does  Thorium  Exist  as  Thorium  Silicate  in  Monazite? 
O.  Kress  and  Floyd  J.  Metzger  (J.  Amur.  Ghent.  Soc.,  1909,  31, 
640 — 652). — Some  authorities  state  that  thorium  is  present  in  monazite 
as  a  silicate,  either  as  orangite  or  thorite,  whilst  others  claim  that  it  is 
present  as  a  phosphate,  either  replacing  a  part  of  the  cerium  earths 
or  being  present  as  a  normal  phosphate  ;  still  others  claim  that  it  is 
present  both  as  phosphate  and  silicate. 

The  authors  have  analysed  a  number  of  different  specimens  of 
monazite,  determining  in  each  case  the  percentages  of  thoria,  total 
silica,  quartz,  and  of  silicate  silica.  In  no  case  was  silica  absent  ;  the 
percentage  generally  increased  with  an  increase  in  thoria  content,  but 
it  did  not  do  so  invariably.  Out  of  fifty  analyses  in  which  the  silicate 
silica  was  separately  determined,  forty-five  showed  insufficient  silica  to 
combine  with  the  thorium  to  form  thorium  silicate.  Thirty-nine 
analyses  showed  insufficient  total  silica  to  combine  with  the  thorium 
found.  Out  of  a  total  of  sixty-four  analyses,  fifty-five  indicate  that 
the  thorium  is  not  present  as  a  silicate. 

A  microscopic  examination  was  also  made  of  monazite,  and,  for  the 
sake  of  comparison,  of  thorite.  The  optical  characteristics  of  the 
silicate  present  in  monazite  were  quite  different  from  those  of  thorite, 
and  indicated  that  the  silicate  is  probably  a  felspar. 

The  microscopic  and  chemical  investigations  thus  both  lead  to  the 
same  conclusion,  namely,  that  thorium  is  not  present  in  monazite  in 
the  form  of  thorium  silicate.  T.  S.  P. 

Calcium  in  Potash -felspar,  and  the  Formation  of  Myrmekite. 

Alt'l'llt'lt     ScilWANTKU     (Ce.vtr.     Min...    1909,     311 — 316). — The     small 

amount  of  calcium  (1 — 2%  CaO)  frequently  present  in  orthoclase  has 

usually  been    assumed    to  be    duo    to    the    isonint  phous    intermixture    of 

the   anorthite    molecule,   CaALSLOo,   with   the   orthoclase    molecule, 

Is  ,.\  l.,Si(  ( >li;.      Some  of  t  hit  published  analyses  agree  with  this  supposi- 
tion, whilst   others   are    better   explained    by   tile   assumption    that   the 

hypothetical  molecule,  OaAlgSiflO]A,  is  present,     The  existence  of  suoh 
a  inoloculo  receives  some  support  from  the  stilbite  formula  : 

(Ca.Na,,)  U.Si,  I  >„.,<;  1 1  .O. 
Again,    the  existence   of    the    ml  untie    intergroivt.il   of    plagiodase   and 

(plait,-,  h now  ii  as  myrmekite  (which  has  probably  been  derived  from 
the  alteration  of   orthoclase),  suggests  that    there  may   have  been  a 

change    from     OaAloSLOig    I"    <'a.\l.,Si.,»>s    with    a    separation   of    free 

I..  J,  s. 

(A   Mineral  Associated    with    Turquoise    in    Now    Mexico.] 
i:    I:    Zwissiu  (/.i/.,//.    Krytt,  Min.,  [909,  -hi,  388;  from  Ream 
'..,,/.,  1907,  'A  164      192)       \n  account  is  giv I   the  occurrence  of 
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turquoise  in  the  Burro  Mountains,  New  Mexico.  It  occurs  in  decomposed 
granite,  and  is  associated  with  kaolinite,  quartz,  halloysite,  and  a  pale 
greenish-yellow  mineral  of  doubtful  nature.  The  following  analysis, 
by  K.  Adams,  indicates  that  the  last  is  related  to  halloysite. 

SiO,.  AL03.  Fe...O..  FcO.  MgO.  CaO.  Na,0.  K„0.  H\0.  P-A-  Ti02.  Cu.  Total. 
4259  1970    2-46    0-06     063     271     0-53     0-20   25-36    0'S9     0-11     3'89     99'13 

L.  J.  S. 

Constitution  of  Zeolites.  Exxio  Baschieri  {Zeitsch.  Kryst.  Min., 
1909,  46,479 — -480;  from  Proc.  verb.  Soc.  Toseama  Sci.  Sat.,  1907,  16, 
34— 42).— Tschermak's  method  (Abstr.,  1907,  ii,  771)  of  isolating 
silicic  acids  is  extended.  Natrolite  (the  so-called  savite)  from  Monte- 
catini,  Tuscany,  gave  a  silica  jelly,  the  composition  of  which  at  the 
first  alteration  point  is  Si02  62-32,  H20  37-68,  corresponding  with 
orthosilicic  acid.  Natrolite  is  therefore  considered  to  be  an  ortho- 
silicate  with  water  of  constitution,  the  formula  being  H4Na.2Al.,(Si04)3. 

Laumontite  ("  caporciauite ")  from  the  same  locality  has  the 
following  composition,  agreeing  with  the  formula,  CaAl.,Si4Ou,4H20, 
of  fresh  laumontite  (and  thus  disproving  the  idea  that  caporciauite 
is  a  partly  dehydrated  laumontite). 


SiO„. 

A1.A. 

CaO. 

X.  0. 

K„0. 

HX>. 

Total. 

50-10 

21-50 

12-02 

1-17 

0  20 

15-06 

100  05 

The  silica  jelly  obtained  from  this  mineral  is  also  orthosilicic  acid, 
and  the  formula  of  laumontite  is  therefore  written  as  HsCaAl.,(Si04)4. 

L."J.  S. 

Constitution  of  Ilvaite.  Ennio  Baschieri  {Zeitsch.  Kryst.  Min., 
1909,  46,480;  from  Proc.  verb.  Soc.  Toscana  Sci.  Xat.,  1907,  16, 
49 — 52). — Ilvaite  from  Elba  was  also  examined  by  Tschermak's 
method.  The  silicic  acid  obtained  contained  30-67  H20,  corresponding 
with  diorthosilicic  acid,  H6Si.,07.  The  formula  of  ilvaite  is  therefore 
written  as  [FeO].2Fe2[FeOH]2[Si207]2.  L.  J.  S. 

A  Nephelinic  Syenite  with  Sodalite  from  the  Transvaal. 
H.  A.  Brouweh  (Compt.  rend.,  1909, 148,  1274— 1277).— The  mineral 

contains  : 


SKX. 

TiO„. 

Al.A-  Fe^Oj. 

CaO. 

MgO. 

Xa.O. 

K.,0. 

H,0 

CL, 

Total. 

4835 

0-45 

2310      2-48 

2-51 

0-89 

13-20 

3-58 

2*91 

1-1'J 

10085 

In  the  cooling  of  the  rock,  syenite  appears  to  have  separated  first, 
followed  by  segyrine,  felspar,  and  nepheline.  The  rock  is  very  similar 
mineralogically  and  chemically  to  one  from  Greenland  and  one  from 
Tavajokthal  described  by  Rosenbusch  and  Ramsay  respectively. 

R.  J.  C. 

[Garnet  from  Idaho.]  James  Fukmax  Kemp  and  C.  G.  Gunthek 
{Zeitsch.  Kryst.  Min.,  1909,  46,  389;  from  Trans.  Amur.  lust.  Mm. 
Engin.,  1907,  38,  269 — 296). — A  garnet-rock  occurs  in  association 
wnli  copper  ores  at  the  contact   of    limestone  with  quartz-porphyry 


SiO.,. 

A1203. 

Fe203. 

I. 

37-07 

17-42 

10-81 

11. 

3779 

11-97 

15  77 
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near  Mackay  in  Idaho.     Analysis  I  is  of  pale  amber-yellow  material, 

and  II,  of  massive  garnet  : 

FeO.        MuO.       CaO.        MgO.       H„0.       Total. 
0-68  32-77         0-51         0-53        9979 

1-31        0-31         32-57        0-37  —        10018 

L.  J.  S. 

Sanidine  from  the  Leilenkopf,  Lake  Laach.  Rheinhard 
Brauns  (Jahrb.  Min.,  1909,  i,  43 — 57). — A  description  is  given  of  the 
sanidine  bombs  found  in  volcanic  tuff  at  the  Leilenkopf  near 
Niederliitzingen.     Analysis  by  M.  Lubinski  gave  : 

SiO„.        Al„Ob.        BaO.       Na„0.        K._,0.  Pe.  Total.        Sp.  gr, 

63-S_9        20-66        0-94         2-22        12-60        trace        100-31         2  57 

L.  J.  S. 

Fused  Mixtures  of  Oligoclase  with  Bnstatite  and  Augite. 
Marg.  Schmidt  (Jahrb.  Mia.  Beil.-BJ.,  1909,  27,  604—641.  Compare 
Doelter,  Abstr.,  1906,  ii,  665). — Mixtures  of  oligoclase  and  enstatite 
and  of  oligoclase  and  augite  in  various  proportions  (every  10%)  were 
fused,  and  determinations  made  of  the  intervals  of  the  melting  points 
of  the  cpaickly-cooled  glassy  material  and  of  the  slowly-cooled  crystal- 
line product,  and  also  of  the  temperature  during  the  interval  of 
crystallisation.  The  results  are  plotted  on  curves,  and  the  microscopic 
structure  of  the  crystalline  products  is  described.  L.  J.  S. 

Laterite  from  Brazil.  Albert  Atterberg  (Centr.  Min.,  1909, 
361 — 366). — Three  samples  of  laterite  from  the  neighbourhood  of  ltio 
de  Janeiro  were  examined  :  I,  from  Santa  Teresa;  II,  from  Corcovado, 
and  111,  from  Sena  de  Itatiaya.  The  material  from  the  first  two 
localities  has  been  derived  by  the  weathering  of  gneiss,  whilst  that 
from  the  third  locality  owes  its  origin  to  nepheline-syenite.  A 
preliminary  sieving  of  the  material  separated  3S"2,  o7'5,  and  8'0 
respectively  of  gravel  atld  Coarse  sand.       The   liner   material    was   then 

digei  t  ed  with  hydrochloric  acid,  and  afterwards  with  sodium  hydroxide  ; 

the   Miluble   portions   gave  the  results   under   [fl,   Ho,   1  1 1'(  respectively 

(calculated  to  100%  of  the  laterite).  The  insoluble  residue  was  then 
separated  by  sedimentation  in  water  into  a  finer  clayey  portion 
(16*7,  12  4,  and  29 '8%),  coarser  clay,  and  a  fine  sandy  portion,     The 

liner  clayey  portions  gave  on  analysis  the  results  under  \b,  Wl>,  111/'! 
and  tin'  lino  sandy  portion  of  I  (Id  6%  of  the  whole)  gave  1c. 
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i  i0. 
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From  these  analyses  it  will  be  seen  that,  besides  quartz  and  iron 
hydroxide,  the  material  consists  largely  of  kaolin  (or  of  the  soluble 
form  nacrite),  and  that  only  in  III  is  there  any  appreciable  amount 
(21%)  of  hydrargillite.  It  thus  appears  that  while  some  laterites 
consist  largely  of  hydrargillite,  others  consist  largely  of  kaolin. 

L.  J.  S. 

French  Sub-alpine  Tertiary  Basalts.  Albert  M.  Levy  (Compt. 
rend.,  1909,  148,  1528 — 1531). — The  degree  of  acidity  of  an  igneous 
rock  is  represented  by  the  symbol  0  =  iSy(2K  +  3Na),  where,  >S',  K,  and 
Na  are  the  percentages  of  silica,  potassium,  and  sodium  in  the 
colourless  constituents  of  the  rock.  In  neutral  rocks,  where  (£=19, 
albite  and  orthoclase  predominate.  When  <f>  is  less  than  19,  the  rock 
is  of  the  eleolitic  or  leucite  (basic)  type  ;  when  <j>  is  greater  than  1  '9, 
the  rock  is  of  the  acidic  granite,  syenite,  or  tonalite  type.  Most 
French  tertiary  and  quaternary  rocks  are  of  the  acidic  type  (<f>  >1'9), 
but  towards  the  east  in  sub-alpine  districts,  as  well  as  in  Germany 
and  Bohemia,  the  rocks  with  but  few  exceptions  are  neutral  or  basic. 
The  French  nephelinic  basalts  analysed  by  the  author  are  distinctly 
basic  The  general  classification  of  igneous  rocks  into  Atlantic  (basic) 
and  Pacific  (acidic)  types  according  to  chemical  and  geographical 
characteristics  appears  to  be  invalidated  by  numerous  exceptions. 

E.  J.  C. 

Rocks  from  the  Eastern  Border  of  the  Armorican  Massif. 
L.  Vandernotte  (Compt.  rend.,  1909,  148,  1202 — 1205).— A  descrip- 
tion is  given  of  the  different  rock  types  met  with  in  the  Massif  of 
Ernee,  near  Laval  (dep.  Mayenne).  Analyses  are  given  of  :  I,  normal 
gabbro  ;  II,  olivine-gabbro  ;  III,  gabbro-norite. 


SiO,. 

TiO... 

A1,03- 

FejOs.  FeO. 

MyO. 

CaO. 

Na.,0. 

K20. 

H20. 

Total. 

I.  51-30 

0-32 

18-20 

128     5-10 

9-35 

12-79 

1-80 

0-25 

0:31 

100-70 

11.  4870 

1-18 

17-95 

076     648 

8-20 

13-36 

1-90 

0-47 

0-70 

99-70 

II.  53-50 

1-63 

15-01 

—      9-45 

7-05 

10-30 

2-50 

0-52 

0-50 

100-40 

L.  J.  S. 

Meteorites  of  Canon  Diablo.  George  P.  Merrill  and  Wirt 
Tassin  (Zeitsch.  Kryst.  21  in.,  1909, 46,  3S6 ;  (torn  Smithsonian  MiscelL 
Collections,  1907,  50,  203 — 214). — Meteorites  of  a  new  type  from 
Canon  Diablo  consist  of  a  nucleus  of  iron  surrounded  by  iron  shale. 
The  former  contains  schreibersite  (anal.  I  and  II),  cohenite  (III), 
some  kamacite,  taenite  (IV"),  and  a  small  amount  of  olivine  (V)  : 


Fe. 

XL 

Co. 

Cu. 

r. 

c. 

I. 

63-04 

2:; -07 

0-03 

— 

18-80 

— 

11. 

58-54 

26 -OS 

0-05 

trace 

15-37 

— 

111. 

91-29 

2-48 

o-io 

— 

o-oi 

5-96 

IV. 

72-16 

27-7.". 

0-02 

— 

0-04 

012 

SiO.,. 

Mf 

0. 

FeO. 

mo. 

V. 

41-51 

52 

70 

5-89 

0-29 

L.  J.  S. 
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The  Supposed  Meteorite  ("Leucite-uranolith  ")  of  Schafstadt, 
near  Merseburg.  Max  Belowsky  (Genlr.  Min.,  1909,  289 — 293). — 
This  supposed  meteoric  stone  described  by  C.  Klein  (Abstr.,  1904,  ii, 
351)  as  the  representative  of  a  new  "leucite-uranolith"  group  of 
meteorites,  and  unique  (amongst  meteorites)  in  containing  leuoite,  is 
nothing  more  than  a  piece  of  leucite-basanite  lava  from  Vesuvius. 

L.  J.  S. 


Physiological    Chemistry. 


An  Apparatus  for  Studying  the  Respiratory  Exchange. 
Fkancis  G.  Benedict  (Amer.  J.  Physiol.,  1909,  24,  3-15 — 374). — The 
apparatus  used  in  the  respiration  calorimeter  is  modified  for  use  in  a 
movable  form  of  apparatus.  The  same  main  principles  are  employed, 
and  the  apparatus  was  found  to  give  good  results.  It  is  described  in 
full  with  drawings  and  diagrams.  W.  D.  H. 

Cheyne-Stokes  Breathing.  Regulation  of  Breathing.  C. 
C4okdon  Douglas  and  John  S.  Haldane  (J.  Physiol.,  1909,  38, 
401 — 419,  420 — 440). — Periodic  or  Cheyne-Stokes  breathing  can  be 
easily  produced  in  normal  people,  and  comes  on  after  the  apncea  which 
follows  forced  breathing.  It  is  produced  by  tho  periodic  occurrence 
and  disappearance  of  the  indirect  excitatory  effects  of  want  of  oxygen 
on  the  respiratory  centre.  Tho  want  of  oxygen  may  be  due  to  abnormal 
deficiency  in  the  alveolar  oxygen  pressure,  or  to  the  effects  on  the 
circulation  of  changes  in  tho  breathing,  or  to  both  causes. 

The  second  paper  is  a  discussion  of  the  part  played  by  various 
chemical  factors  in  the  regulation  of  normal  breathing.  It  is  BhoWD 
that  the  respiratory  centre  acts  smoothly,  because  some  time  is  needed  for 
it  to  become  saturated  or  desaturatod  to  the  carbon  dioxide  capacity  of 
the  circulating  blood.  But  for  this,  tho  centre  would  undoubtedly 
"hunt"  like  tho  governor  of  an  engine  without  a  fly-wheel.  When 
tho  excitation  of  the  centro  depends  partly  or  wholly  on  want  of 
oxygen,  this  lly-wheol  action  is  absent,  and  periodic  breathing  is  the 

result.  W.   I).   II. 

Blood-coagulation.  I'.  BfoBAwnz  (Bioahtm.  Zeitsoh.,  1909,  18, 
30 — 33).     Polemical  against  Mellanby  (compare  this  vol.,  ii,  158). 

W.  D.  II. 

Oxidative  Processes  in  the  Blood.  I'.  Mob  a  witz  (Aroh.  exp. 
Path,  Pharm.,  1909,  00.  298  311).  Tn  vitro,  the  blood  "f  rabbil 
suffering  from  Bub-chronio  experimental  anaemia  uses  up  oxygen  and 
rise  to  carbon  dioxide,  especially  at  body  temperature.  This 
appears  to  be  related  i"  the  formed  elements,  and  the  question 
whether  il  i  peoiallj  connected  with  the  regenerative  prooess  is  to  be 
I'm  i  her  invest  igated.  W.  I  '•  EL 
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Action  of  Salts  of  Unsaturated  Fatty  Acids  in  Haemolysis. 
Benjamin  Moore,  Fred  P.  Wilson,  and  Lancelot  Hutchinson  (Proc. 
physiol.  Soc,  1909,  lxxiii — lxxiv  ;  J.  Physiol.,  38). — Bile  salts 
dissolve  free  fatty  acids,  soaps,  lecithin,  and  cholesterol  at  body 
temperature.  The  solubility  of  saturated  fatty  acids  and  soaps  is  in- 
creased by  the  presence  of  oleic  acid  or  oleates.  Lecithin  also 
increases  the  solubility  of  soaps  and  cholesterol.  Recent  work  on 
hemolysis,  and  on  sodium  oleate  as  an  anti-conipleinent,  gives  a  new 
aspect  to  these  solubilities.  All  substances  not  acting  as  solvents 
which  have  marked  hemolytic  properties  (such  as  saponins  and  bile 
Baits)  are  all  unsaturated  with  doubly  linked  carbon  atoms.  Sodium 
stearate  and  palmitate  have  no  laking  power,  but  sodium  erucate, 
oleate,  and  linuleate  have.  The  linoleate  has  the  greatest  number  of 
doubly  linked  carbon  atoms,  and  the  strongest  action  on  the 
corpuscles.  W.  D.  H. 

Quinine  and  Blood-pigment.  Louis  Lewin  {Arch.  exp.  Path. 
Pharm.,  1909,  60,  325— 327).— The  brown  pigment  which  has  been 
described  as  the  specific  result  of  the  action  of  quinine  on  the  blood  is 
merely  methaemoglobin,  the  spontaneous  formation  of  which  in  the 
blood,  especially  in  old  blood,  is  somewhat  hastened  by  the 
presence  of  quinine  and  certain  other  alkaloids  (morphine  and  cocaine). 

W.  D.  H. 

Vasodilatin.  The  Active  Substance  of  Extracts  of  All 
Parts  of  the  Digestive  Canal,  Brain,  Pancreas,  and  Peptone. 
Leo  Popielski  and  K.  Panek  (P/iiiger's  Archiv,  1909,  128, 
222 — 225). — Vasodilatin  is  the  name  given  to  a  substance  in 
extracts  of  the  alimentary  canal,  brain,  pancreas,  and  Witte's 
peptone,  which  is  believed  to  produce  the  lowering  of  blood-pressure. 
It  is  not  precipitated  by  lead  acetate,  but  it  is  precipitated  by 
phosphotungstic  acid.  It  is  soluble  in  absolute  alcohol ;  it  is  not 
choline  or  any  other  alkaloid  ;  it  is  not  a  protein.  Its  identification 
is  uncertain.  \V.  D.  H. 

Digestion  in  the  Animal  Body.  XXVIII.  E.  S.  London. 
XXIX.  E.  S.  London  and  A.  Sivre.  XXX.  E.  S.  London. 
XXXI.  E.  S.  London  and  N.  A.  Dobrowolskaja.  XXXII. 
E.  8.  London  and  F.  J.  Riwosch-Sandberg  (Zeitsck.  physiol.  C/iem., 
1909,  60,  191—193,  194—266,  267—269,  270—273,  274—283. 
Compare  Abstr.,  1908,  ii,  1050).— XXVIII  deals  with  further 
variations  in  the  poly-fistula  method  in  dogs.  XXIX  works  out  further 
details  concerning  the  digestion  and  absorption  of  fat,  starch,  and 
flesh,  given  either  alone,  in  pairs,  or  all  three  at  once,  so  as  to  ascertain 
the  influence  exerted  on  the  rate  of  digestion  and  absorption  of  each 
by  the  other  two  *on  the  lines  of  the  author's  previous  researches. 
X  XX  deals  with  the  digestion  and  absorption  of  elastin,  which  are 
much  slower  than  for  other  proteins.  XXXI  shows  that  the  author's 
laws  of  digestion  and  absorption  previously  worked  out  for  protein 
hold  good  also  for  carbohydrates.  XXXII  deals  with  the  absorption 
of   certain   amino-acids ;    rf-alauine    given   alone  is  somewhat   better 

vol.  xcvi.  ii.  39 
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absorbed  than  when  in  a  digested  mixture  ;  it  is  absorbed  better  than 
^-alanine,  and  also  better  than  glycine.  The  amino-acids  given  pro- 
duce a  large  flow  of  intestinal  juice.  W.  D.  H. 

The  Effects  of  Bone  Ash  on  Digestion  and  Metabolism. 
Alfred  Peirce  Lothrop  (Amer.  J.  Physiol.,  1909,  24,  297 — 324). — 
In  metabolism  experiments  on  dogs,  a  convenient  method  of  separating 
the  fseces  consists  in  the  administration  of  bone  ash  at  given  intervals. 
It  is  therefore  necessary  to  determine  what  changes,  if  any,  are 
produced  by  the  bone  ash  itself.  Beyond  an  increase  in  bulk,  and 
frequency  of  elimination  of  the  freces,  it  was  found  to  produce  no 
effect  on  the  digestive,  absorptive,  or  metabolic  processes  of  the  body. 

W.  D.  H. 

Can  Nitrogenous  Equilibrium  be  Maintained  on  Diets 
Containing  Zein  or  Gliadin  as  the  only  Nitrogenous  Con- 
stituents? Valdemar  Henriques  (Zeitsch.  physiol.  Chem.,  1909,  60, 
105 — 118).— It  has  been  already  shown  by  Hopkins  and  Wilcock 
that  nitrogenous  equilibrium  cannot  be  maintained  on  a  diet  con- 
taining zein,  which  does  not  yield  tryptophan  as  a  product  of  hydro- 
lysis. These  experiments  have  been  extended  by  the  author,  who  has 
also  carried  out  similar  researches  with  gliadin,  which  yields  tryptophan 
on  hydrolysis  and  large  quantities  of  glutamic  acid,  but  not  lysine. 
Bats  were  employed  as  the  subjects  of  the  experiments,  and  the  intake 
and  output  of  nitrogen  were  estimated,  definite  quantities  of  the 
nitrogenous  food  being  in  each  case  added  to  standard  diets  containing 
carbohydrates,  fats,  and  salts.  It  was  found  that  whilst  nitrogenous 
equilibrium  cannot  be  maintained  on  a  diet  containing  zein  as  the 
only  nitrogenous  component,  the  loss  of  nitrogen  was  appreciably  less 
than  wheu  the  diet  was  quite  nitrogen-free.  With  gliadin,  if  given  in 
sufficient  quantity,  on  the  other  hand,  not  only  can  nitrogenous 
equilibrium  be  maintained,  but  a  storage  of  nitrogen  in  the  organism 
can  take  place.  S.  B.  S. 

Nuclein  Metabolism,  and  its  Relationship  to  the  Nuclein 
Ferments  in  the  Human  Organism.  Mii.ton  ('.  W'imiounitz  and 
Walter  Jones  (Zeitsch.  physiol.  Chem.,  1909,  60,  180 — 190). — 
Nuclease  hydrolyses  nucleic  acid  with  the  formation' of  guanine  and 
adenino;  aniidases  (guanase  and  adenase)  decompose  guanine  and 
nir,  with  scission  of  ammonia  into  xanthine  and  hypoxanthino, 
and  lastly,  xantho-oxydase  oxidises  hj  poxan thine  into  xanthine  and 
uric  acid.      Little    is    known    as   to    the   distribution   of    these   various 

Ferments  in   the  human   body,  and  their  distribution  was  therefore 

led  in  I  lie  organs  taken  from  Subjects   who   had    Buffered  from 

two  widely  different  diseases,  namely,  typhus  and  aneurism,     In  both 

iin  i  l.i  i    re  ulis     were   obtained,   and    these   may    lie    regarded   as 

typical  of  the  normal  distribution,  The  liver  and  spleen  were  found 
to  be  incapable  of  changing  adenine  into  bypoxanthine,  The  liver,  on 
the  other  band,  oan  convert  guanine  into  xanthine,  and  oxidise  the 
i  in.  ae  into  uric  acid.     The  results  differ  from  those  obtained 

from  corre  ponding  organs  of  the  pig.  B.  B,  B, 
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The  Absorption  of  Purine  Substances.  Joh.  Bibebfeld  and 
Julius  Scumid  (Zeitsch.  physiol.  Chem.,  ,1901),  60,  292— 297).— The 
lymph  of  dogs  and  cats  after  feeding  on  milk  and  meat  contains  no 
purine  substances ;  the  same  is  true  after  abundant  feeding  on  nucleic 
acid.  The  excretion  of  the  catabolic  products  of  nucleic  acid  begins 
early,  and  is  completed  within  twenty-four  hours,  as  the  ratio  between 
uric  acid  and  total  nitrogen  in  the  urine  shows.  W.  D.  H. 

The  Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  Part  V.  On  the  Inhibitory  Action  of  the  Sera 
of  Rabbits  Fed  on  Diets  Containing  Varying  Amounts  of 
Cholesterol  on  the  Haemolysis  of  Blood  by  Saponin.  Maby 
T.  Fbaseb  and  John  A.  Gakdneb  (Proc.  Roy.  Hoc,  1909,  B,  81, 
230 — 247). — Cholesterol  combines  with  saponin  and  thus  inhibits  its 
hsemolytic  action  on  blood  corpuscles.  The  esters  do  not  possess 
similar  action.  The  antihamolytic  action  of  sera  when  suspensions  of 
corpuscles  are  treated  with  saponin  was  therefore  investigated  in 
order  to  determine  whether  cholesterol  was  present  in  these  sera  taken 
from  rabbits  which  had  been  receiving  diets  containing  in  some  cases 
cholesterol  and  in  others  none ;  in  these  cases  the  quantities  are  too 
small  for  estimation  of  chemical  methods.  It  was  found  that  when 
cholesterol  is  in  the  food  of  rabbits,  some  is  absorbed  and  finds  its 
way  into  the  blood-stream  as  free  cholesterol,  only  a  portion  of  the 
total  ingested  being  absorbed,  the  rest  being  excreted  unchanged. 
The  amount  of  cholesterol  which  finds  it  way  to  the  blood-stream  is  not 
increased  by  increasing  the  amount  given  in  food,  and  the  animals 
appear  to  take  up  only  such  amounts  as  they  can  utilise.  When 
ingested  in  the  form  of  esters,  the  latter  undergo  hydrolysis  in  part 
during  digestion,  and  cholesterol  appears  free  in  the  blood-stream. 
Phytosterol  appears  to  act  like  cholesterol,  in  that  it  is  absorbed,  but 
it  is  not  yet  known  whether  it  appears  in  the  blood-stream  as  such,  or 
is  converted  into  cholesterol.  S.  B.  S. 

Cerebro-spinal  Fluid.  Nature  of  the  Reducing  Sub- 
stance. Analysis  of  Fluid  from  a  Hydrocephalus  Case. 
W.  Mesteezat  (/.  Pharm.  Chim.,  1909,  [vi],  29,  472—481).— 
Analyses  of  cerebro-spinal  fluid  taken  from  a  hydrocephalus  infant 
during  life  and  after  death  gave  the  following  results,  expressed  in 
parts  per  1000  :  (I)  Fluid  withdrawn  during  life. — Extract  dried  at 
110°,  10-6,  ash  8-2,  chlorides  (as  NaCl)  6-95,  protein  035,  dextrose 
0-48 — 0'51,  organic  matter,  other  than  dextrose,  P92,  A  0-55°.  The 
fluid  was  limpid,  colourless,  and  slightly  alkaline  to  litmus.  (2)  Fluid 
withdrawn  after  death.— Extract  dried  at  110°,  1093,  ash  900, 
chlorides  (as  NaCl)  7-66,  CaO  0-087,  Na20  4-13,  K20  0-37,  CI  4-64, 
S03  0080,  P205  0-012,  carbonic  acid  and  organic  acids  (expressed  as 
lactic  acid)  209,  protein  0-17,  organic  matter  1-93,  water  989-07, 
A  0'60°.  There  were  also  traces  of  dextrose,  iron,  nitrates,  and  nitrites 
(due  to  reduction  of  nitrates)  present,  but  no  albumoses,  peptones, 
amylase,  urea,  or  uric  acid  could  be  detected.  The  fluid  was  limpid 
and  slightly  alkaline  to  litmus. 

39—2 


596  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Both  specimens  were  normal  in  their  content  of  mineral  matter, 
although  the  "  dry  extract "  was  a  little  low,  and  also  the  lime  and 
phosphoric  oxide,  as  is  generally  found  in  hydrocephalous  cases.  The 
protein  consisted  of  a  mixture  of  serin  and  globulin.  Dextrose  was 
identified  by  the  preparation  of  its  phenylosazone.  The  conflict  of 
opinion  as  to  whether  the  reducing  power  of  cerebro-spinal  fluid  is  due 
to  dextrose  or  to  some  other  substance  is  explained  by  the  observa- 
tion that  these  s-pecimens  contained  dextrose  and  a  second  reducing 
substance,  which  is  precipitated  in  the  defecation  of  the  fluid  by  mer- 
curic nitrate.  This  substance  does  not  appear  to  be  catechol,  since 
it  gives  no  coloration  with  ferric  chloride,  but  it  may  be  glycuronic 
acid  or  a  derivative  of  this.  It  does  not  always  occur  in  cerebro- 
spinal fluid,  but  is  usually  found  when  there  is  little  dextrose  present. 
The  original  contains  numerous  references  to  previous  work  on  this 
and  associated  subjects.  T.  A.  H. 

Lecithins  and  Cholesterols  Contained  in  the  Sperma  and 
Ovary  of  Tunny  Fish.  Serafino  Dezani  (Giorn.  R.  Accad.  Med. 
Torino,  1909,  15). — The  lecithin  extracted  by  alcohol  from  the 
testicles  and  ovary  had  practically  the  same  composition,  and  yielded 
30 — 33%  of  oleic  acid  and  67 — 70%  of  palmitic  and  stearic  acids. 
Ethereal  extracts  yielded  lecithins  contaiuing  much  more  oleic  acid 
(45  and  48%  respectively). 

Cholesterol  from  sperma  gave  results  agreeing  with  the  formula 
C27H440,H20,  and  has  the  properties  of  cholesterol  obtained  from  other 
animals;  m.  p.  138 — 145°.  The  substance  obtained  from  the  ovary  has 
the  same  composition,  but  gives  no  coloration  with  sulphuric  acid. 
When  treated  with  chloroform  and  sulphuric  acid,  a  coloration  appears 
in  about  an  hour,  and  in  twelve  hours  the  chloroform  layer  has  a 
reddish-violet  colour,  whilst  the  sulphuric  acid  shows  a  green 
fluorescence.  M.  p.  100 — 104°.  It  is  doubtful  whether  the  substance 
is  a  distinct  compound,  or  whether  its  different  behaviour  is  due  to 
impurities.  N.  H.  J.  M. 

Action  of  Salts  on  Autolysis.  Luigi  Preti  (Zeitsch.  physiol. 
Client.,  1909,  60,  317 — 340). — Ferric  chloride,  sulphate,  and  oxalate, 
manganese  chloride,  sulphate,  and  lactate,  aluminium  chloride  and 
sulphate,  and  cobalt  nitrate  added  to  the  liver  in  small  quantities 
during  autolysis  increase  the  amount  of  non-coagulable  nitrogen ; 
this  increase  is  progressive  as  more  salt  is  added.  Manganese  acetate 
and  cobalt  chloride  act  in  the  .-time  way  at  first,  until  the  amount  of 
;ilt.  reaches  a  certain  height,  beyond  which  they  produce  the  opposite 
result.  l'l.it  inum  chloride  beyond  a  certain  point  gives  variable 
n  ults.  Sodium  chloride  and  sulphate  and  copper  sulphate  at  first 
produce  no  effect,  but  beyond  a  certain  concentration  lossen  the  non- 
coagulaMe  nitrogen.  Palladium  chloride,  calcium  chloride,  barium 
chloride,  and  strontium  chloride  and  bromido  havo  no  effect.  Cadmium 
chloride,   Diokel    chloride   and   nitrate,    magnesium    chloride,  and  zinc 

sulphate  la   so  the  aon-ooagnlshle  nitrogen;  this,  however,  occurs 
before  it  ou  affect  'In   autulytic  proci  W.  D.  II. 
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Influence  of  Narcotics  of  the  Fatty  Series  on  Autolysis. 
Richard  Chiari  (Arch.  exp.  Path.  Pharm.,  1909,  60,  256—264).— 
Narcotics  at  first  accelerate  autolysis,  because  they  dissolve  lipoids 
and  so  allow  free  entry  of  the  enzymes  to  the  protoplasm  of  cells. 

W.  D.  H. 

The  Fat  of  the  Liver,  Kidney,  and  Heart.  II.  Percival 
Hartley  (J.  Physiol.,  1909,  38,  353— 374).— The  following  higher 
fatty  acids  are  present  in  the  liver :  palmitic,  stearic,  oleic,  linoleic, 
and  one  with  the  formula  C.,0H3.,O.,.  The  double  linking  in  liver-oleic 
acid  lies  between  the  sixth  and  seventh  carbon  atoms  reckoning  from 
the  methyl-group  eDd  of  the  chain,  whereas  that  from  adipose  tissue 
is  exactly  in  the  middle  of  the  chain.  Some  evidence  was  obtained  of 
the  presence  of  two  linoleic  acids  in  the  liver.  The  occurrence  of  the 
acid  C20H3OO.2  is  shown  by  the  formation  of  octabromoarachidic  acid 
on  bi-omination,  and  of  it*  hydroxy-derivative  on  oxidation.  The 
unsaturated  acids  account  for  approximately  one-half  of  the  acids 
present.  The  acid  C20H32O2  occurs  to  the  extent  of  about  10%  of  the 
total  fatty  acids,  and  linoleic  is  more  abundant  than  oleic  acid.  The 
high  iodine  value  and  the  ease  with  which  atmospheric  oxygen  is  taken 
up  are  due  to  the  presence  of  linoleic  acid  and  the  acid  C20H32O2. 
The  unsaturated  acids  are  present  to  a  large  extent  in  lecithin  and 
similar  substances.  W.  D.  H. 

Occurrence  of  Mixed  Glycerides  in  Natural  Fats.  Isidor 
Klimont  and  E.  Meisels  (Monatsh.,  1909,  30,  311— 346)— To  the 
list  of  fats  containing  mixed  glycerides  is  to  be  added  the  fat  of  the 
domestic  goose  and  of  the  domestic  duck.  Goose  fat  (D15  0'9270, 
saponification  number  193"3,  iodine  number  70'1),  when  crystallised 
from  acetone  containing  a  little  chloroform,  gives  a  substance,  m.  p. 
59°,  saponification  number  2030,  the  mixture  of  fatty  acids  from 
which  has  m.  p.  565°  and  acid  number  2093.  These  numbers  agree 
with  those  of  a  mixture  of  palmitic  acid  (2  mols.)  and  stearic  acid 
(1  mol),  m.  p.  55-1°.  Duck  Fat  (Dls  0912,  m.  p.  27— 28D,  saponifica- 
tion number  1936,  iodine  number  71'7),  when  crystallised  from 
acetone  and  chloroform,  gives  a  substance,  m.  p.  59 — 60°,  saponification 
number  203-9,  the  fatty  acids  from  which  have  m.  p.  54—55°  and 
acid  number  209-7.  The  substances  are  probably  identical  with  Guth's 
•  stearyldipalmitin  or  /3-stearyldipalmitin  (Abstr.,  1903,  i,  225). 
Repeated  crystallisation  of  a  mixture  of  tristearin  and  tripahuitin 
yields  finally  a  mixture  of  constant  m.  p.,  66°,  containing  70%  tristearin 
and  30%  tripalmitin.  C.  S. 

The  Milk  of  a  Woman  Sixty-two  Years  Old.  Sig.mund 
H'raxkei,  (Biochem.  Zeitsch.,  1909,  18,  34— 36).— The  milk  obtained 
differs  in  no  chemical  way  from  that  of  normally  lactating  women. 

W.  D.  H. 

The  Parent  Substance  which  is  the  Cause  of  the  Cammidge 
Reaction  in  Urine.  K.  Smolensk!  (Zeitsch.  physiol.  Chem.,  1909, 
60)  119 — 130). — Cammidge  has  shown  that  in  many  cases  of  acute 
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diseases  of  the  pancreas,  urine  is  excreted,  which,  after  boiling  with 
acids  (and  only  after  boiling),  gives  a  reaction  with  phenylhydrazine, 
and  readily  reduces  Fehling's  solution.  These  reactions  have  been 
shown  by  the  author  to  be  due  to  the  presence  of  sucrose,  by  the 
investigation  of  the  optical  properties  of  the  urine,  both  before  and 
after  hydrolysis  with  acids  (inversion),  by  the  identification  of  the 
phenylhydrazine  precipitate  obtained  by  Cammidge's  method,  and  by 
the  isolation  of  the  disaccharide  from  urine  in  the  form  of  its  strontium 
compound.  The  output  of  sucrose  in  the  urine  could  be  markedly 
increased  if  larger  quantities  of  this  sugar  were  ingested.  It  is  suggested 
that  the  phenomenon  of  sucrose  excretion  in  urine  should  be  termed 
"  saccharosuria."  The  case  investigated  by  the  author  was  shown  by 
subsequent  post-mortem  examination  to  be  one  of  cancer  of  the  stomach. 
The  pancreas  was,  however,  normal.  S.  B.  S. 

The  Biological  Action  of  Salts.  I.  Ernst  Schloss  (Biochem. 
ZeiUch.,  1909,  18,  14 — 21). — The  special  point  investigated  was  the 
influence  of  salts  on  the  body  temperature  of  children.  The  univalent 
cations  sodium  and  potassium  appear  to  be  the  carriers  (Triiger)  of  tho 
temperature-elevating  function,  and  the  bivalent  cation  calcium  that  of 
the  temperature  depressing  function.  W.  D.  H. 

Action  of  Alkali  Salts  on  Ciliated  Epithelium.  Rudolf  Hober 
[with  M.  Iwaschkiewitsch]  {Biochem.  Zeitsch.,  1909,  17,  518 — 542). 
— The  tissue  employed  was  the  mucous  membrane  from  the  frog's  throat. 
The  action  of  ions  and  cations  was  investigated  separately.  The  anions 
can  be  arranged  in  the  following  order  :  I,  Br,  N(33,  CI,  S04,  the  ciliary 
movement  being  arrested  most  rapidly  in  iodides,  and  least  rapidly  in 
chlorides  and  sulphates.  The  action  of  the  cations  is  more  complex-  ; 
they  can  be  arranged,  however,  in  the  following  order  :  Li,  Cs,  Na,  KM,, 
Rb,  K.  Lithium  and  cajsium  have  the  strongest  action,  and  rubidium  and 
potassium  the  weakest.  This  order  of  anions  and  cations  is  similar  to 
that  which  has  been  found  in  other  physiological  phenomena,  and  in  tho 
precipitation  of  certain  colloids.  S.  B.  S. 

The  Action  of  Salts  on  Toxin  and  on  Toxin  antitoxin  Com- 
binations in  Presence  of  Serum  Proteins.  Ettxsr  P,  Pick  and 
Oswald  Schwabz  (Biochem.  Zeitsch.,  1909,  17,  491 — 517).— Tim 
toxicity  and  tin1  sffeol  of  toxin-antitoxin  combination  was  tested  in 
tho  usual  way  by  injecting  the  mixtures  into  mice.  It  was  found  that 
salts  with  monad  cation,  such  as  sodium  chloiido,  sodium  Sulphate, 
ammonium  sulphate,  Ihiocyanatc,  and  bromide,  which  have  no  action 
on  diphtheria  or  tetanus  toxin,  exert  no  inlluenco  on  I  he  combination 
between  the  toxins  and  antitoxins  in',  relatively  liigh  concentration; 
nor  is  tho  combination  toxin  ant  itOXin  destroyed  by  these  salts. 
Calcium  and  aluminium  ions  act  on  the  tetanus  toxin,  which,  however, 
nn    be    protected    from    the   destructive   action   by  tho  presence   of   an 

immune  serum  .  they  also  act  on  the  toxin  antitoxin  combination  ;  the 

more  stable  the  latter  IS  the  more  energetic  the  action  of  tho  metallic 
ioiiH.       .Magnesium  salts  act  in  t  lie  reverse  way.  namely,  tin'  magnesium 
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ion  exerts  its  action  when  the  toxin  is  added  to  the  serum-salt 
mixture ;  it  acts  but  little  on  the  toxin-antitoxin  combination.  The 
authors  offer  an  explanation  of  the  phenomena,  in  which  they  assume 
that  the  neutralisation  phenomena  of  toxin  by  antitoxin  proceeds  in 
two  phases,  namely,  the  phase  of  colloidal  adsorption  and  the  phase  of 
the  specific  saturation  of  the  toxin.  Salts  of  univalent  and  bivalent 
metals  in  the  concentrations  investigated  act  neither  on  the  toxin  nor 
antitoxin,  nor  on  the  combination  of  the  two,  in  the  case  of  the 
diphtheria  toxin.  S.  B.  S. 

Action  of  the  Digitalin  Group  on  the  Heart.  N.  Werschinin 
(Arch.  exp.  Path.  Pharm.,  1909,  60,  328— 339).— Frogs'  hearts  per- 
fused with  Ringer's  solution  containing  0'5  mg.  of  strophanthin  or 
digitoxin  are  brought  into  a  condition  of  systolic  standstill,  whereas 
weaker  concentrations  stop  the  heart  in  diastole.  The  action  is 
greater  if  the  perfusing  fluid  contains  about  one-third  of  rabbit's 
blood  or  rabbit's  serum  ;  then  doses  which  ordinarily  govern  diastole 
bring  about  systolic  stoppage.  W.  D.  H. 

Action  of  Picrotoxin  on  the  Autonomic  Nervous  System. 
Hermann  Friedrich  Grunwald  (Arch.  exp.  Path.  Pliarm.,  1909,  60, 
249 — 255). — The  investigations  show  that  picrotoxin  acts  in  a  toxic 
manner  on  the  central  portion  of  the  autonomic  nervous  system. 
Related  substances,  such  as  toxiresin  and  digitalresin,  have  probably  a 
similar  action.  W.  D.  H. 

Pharmacological  Investigation  of  Tetrahydronaphthyl- 
amine.  D.  Jonescu  (Arch.  exp.  Path.  Pharm.,  1909,  60,  345 — 359). — 
This  substance  produces  a  rise  of  blood-pressure,  but  differs  from 
adrenaline  in  its  action  in  several  ways.  It  does  not  excite  the 
vagus  centre  ;  its  action  on  the  sympathetic  system  is  both  central  and 
peripheral ;  it  produces  mydriasis,  contraction  of  peripheral  vessels, 
and  of  other  varieties  of  plain  muscle.  It  has  no  action  on  glands, 
and  does  not  cause  glycosuria.  W.  D.  H. 

Mechanism  of  the  Action  of  Atoxyls.  Wilhelm  Roehl  (Chan. 
Zmtr.,  1909,  i,  1666;  from  Berlin,  klin.  Woch.,  1909,  46,  No.  11). 
— The  chief  process  is  that  of  reduction,  which  leads  to  the  formation 
of  ja-aminophenylarsenious  oxide.  This  view  is  in  agreement  with  the 
action  of  arsenic  trioxide,  and  also  with  all  known  phenomena.  It  is 
neither  necessary  to  assume  the  reduction  product  first  unites  with 
albumin  to  produc*  a  toxalbumin  (Levaditi),  nor  that  the  organisms 
must  be  in  some  definite  relationship  with  the  body-cells  (Uhlenhuth). 

J.  V.  E. 

Acid  Poisoning.  Julius  Pohl  (Biochem.  Zeitsch.,  1909,  18, 
24 — 29). — Eppinger  regards  amino-acids  and  urea  as  substances  which 
neutralise  the  toxic  effects  of  acids,  because  they  give  rise  to 
ammonia.     The  present  experiments  on  herbivora  (rabbits)  lend  no 
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support  to  this  idea.     The  administration  of  proteins,  amino-acids,  and 
urea  has  no  such  protective  action  against  mineral  acids.     W.  D.  H. 

An  Improved  Method  of  Desiccation.  L.  F.  Shack  ell 
(Amer.  J.  Physiol.,  1909,  24,  325— 340).— The  method  of  drying  is 
improved  (1)  by  the  production  of  a  high  vacuum  by  the  Geryk  pump; 
(2)  by  freezing  the  material  prior  to  desiccation,  and  (3)  by  keeping 
the  sulphuric  acid  absorbent  well  mixed  throughout.  Liquids  need 
not  be  frozen,  but  can  be  absorbed  on  dry  sand.  The  method  is  very 
rapid,  and  the  materials  dried  are  not  chemically  altered.  It  ought  to 
be  specially  valuable  in  the  drying  of  the  serums,  etc.,  used  in  serum 
therapy.  W.  D.  H. 
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Metallic  Filter  with  Adjustable  Uniform  Interstices  Re- 
ducible to  Ultramicroscopic  Dimensions.  Emile  Gobbi  (Compt. 
rend.,  1909,  148,  1126— 1128).— The  Chamberland  filter  and  others  of 
the  same  kind  retain  bacteria  and  tine  particles  for  a  certain  time 
only.  The  action  of  the  filter  is  to  pass  the  liquid  through  long 
canals,  which,  although  wide  enough  to  pass  small  particles,  cause  them 
to  be  arrested  by  surface  action.  The  author's  filter  aims  at  arresting 
bacteria  and  colloid  particles  by  the  uniform  minuteness  of  the 
interstices  of  the  filter,  whilst  not  impeding  the  liquid  by  long  canals. 
The  filtor  is  composed  of  several  hundred  metres  of  nickel  ribbon 
0'1  mm.  thick,  l-5  mm.  wide,  rolled  spirally  on  its  flat  face  to  make 
up  a  cylinder.  The  ribbon  has  a  series  of  tiny  ribs  on  one  side  of  it 
very  close  together,  so  that  when  the  filter  is  tightened  by  screwing 
up  the  ribbon  the  size  of  the  interstices  depends  on  the  height  of  the 
ribs.  Liquid  friction  is  small,  since  it  depends  on  the  width  of  tho 
ribbon  employed  —in  this  case  1  "5  mm. 

Seine  water,  filtered  under  a  pressure  of  .'ill  metres,  remained  quite 
sterile  oven  when  the  filter  had  been  in  continual  use  for  several  days. 
Solutions  of  neutral-red  and  Magdala-red  were  entirely  decolorised  by 
filtration,  but  methyl-violet  was  only  partly   retained.      In  presence  of 

of  sodium  chloride,  however,  the  latter  dye  was  apparently  polj 
merised,  and  was  retained  by  the  filler  for  some  hours.  R,  .1.  ( '. 

The  Influence  of  Glucosides  on  the  Growth  of  Acid-fast 
Bacilli,  with  a  New  Method  of  Isolating  Human  Tubercle 
Bacilli  Directly  from  Tuberculous  Material  Contaminated 
with  Other  Micro-organisms.  P,  W.  Twoet  (Proo.  Roy. 
Soo.,   L909,   S,  81,  :!ls),    -Investigations  were   undertaken  with  the 

i    of   determining  the  action  of   acid  fast  bacilli  on  glucoside 
of  which  forty-three  were  tested;   no  evidence  was  obtained  of  any 
fermentative   action.     Gilo   glucq  ide,   eripolioj   was   found   to  kill  ■ 
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large  number  of  species  of  micro-organisms,  but  had  little  effect  on 
acid-fast  baoilli.  If  sputum  is  treated  with  a  2%  ericolin  solution 
at  38°  for  from  three-quarters  to  one  hour,  most  of  the  other 
organisms  are  killed ;  the  tubercle  bacilli  are  unaffected,  and  by 
sub-culturing  on  to  Dorset's  medium,  and  again  sub-culturing  from 
this  if  necessary,  a  pure  strain  of  tubercle  bacilli  is  easily  obtained. 

S.  B.  S. 

Bacillus  amylobacter  A.  M.  et  Bredemann.  G.  Bredemann 
(Centr.  Bakt.  Par.,  1909,  ii,  23,  385— 566).— A  long  treatise  on  this 
organism  in  its  various  relationships.  It  fixes  nitrogen,  decomposes 
carbohydrates  with  formation  of  alcohol  and  volatile  acids,  and  is 
characterised  by  its  propeity  of  making  and  storing  glycogen,  a 
property  shared  by  few  other  micro-organisms.  The  method  of 
examining  the  volatile  acids  was  to  prepare  a  mixed  barium  salt  from 
the  distillate  and  determine  the  percentage  of  barium  in  the  mixture. 
So  far  as  the  method  can  be  depended  on,  it  fails  to  indicate  any 
difference  between  the  cultures  obtained  from  different  sources,  and  to 
this  extent  shows  that  the  limits  within  which  the  organism  is  liable 
to  variation  are  narrow. 

A  full  bibliography  is  appended.  E.  J.  R. 

The  Growth  of  Bacillus  tuberculosis  and  Other  Micro- 
organisms in  Varying  Percentages  of  Oxygen.  Benjamin 
Moore  and  R.  Stenhouse  Williams  (Bio-Chem.  J.,  1909,  4,  177 — 190). 
— Bacillus  tuberculosis  either  does  not  grow  at  all,  or  grows  very  badly 
in  the  entire  absence  of  oxygen  or  in  presence  of  a  partial  pressure  of 
oxygen  amounting  to  80  to  90%  of  an  atmosphere.  Staphylococcus 
aureus  and  S.  albus  behaved  in  a  similar  way.  On  the  other  hand, 
B.  coli,  typhosus,  diphlheriae,  and  dysenteriae  (Kruse)  grew  equally 
well  both  in  air  and  oxygen  ;  two  other  forms  of  B.  dysenteriae  make 
less  growth  in  oxygen  than  in  air,  whilst  S.  citreus  showed  certain 
differences  in  the  manner  of  growth.  E.  J.  R. 

The  Stereochemistry  of  Lactic  Acid  Fermentation.  Reginald 
O.  Herzog  and  F.  Horth  (Zeitsch.  physiol.  Chem.,  1909,  60,  131—151). 
— The  action  of  various  bacteria  capable  of  producing  lactic  acid  was 
investigated,  and  a  bouillon  medium  containing  different  sugars 
was  employed.  The  amount  of  lactic  acid,  its  optical  properties, 
and  the  amount  of  unchanged  sugars  after  bacterial  action  were 
determined.  It  was  found  that  both  aldehyde  and  ketone  alcohols, 
as  well  as  substances  containing  alcohol  groups  alone  (such  as 
mannitol),  formed  satisfactory  substrates  for  lactic  acid  fermentation  ; 
also,  in  some  cases,  pentoses,  hexoses,  disaccharides,  and  methyl- 
glucoside.  Glycerol,  eiythritol,  and  dulcitol  were  unattacked.  In 
some  cases  the  quantity  of  lactic  acid  formed  corresponded  with  the 
amount  of  sugar  which  had  disappeared  from  the  substrate  after 
fermentation  ;  in  other  cases  there  was  a  loss.  The  lactic  acid 
formed  was  in  most  cases  optically  active.  The  form  of  the  lactic 
acid  appears  to  depend  on  the  nature  of  the  ferment  rather  than  on 
the  configuration  of  the  substrate.  S.  B.  S. 
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Citric  Acid  Fermentation  by  Citromycetes.  Eduard  Buchner 
and  Hermann  Wustenfeld  (Bioehem.  Zeitsch.,  1909,  17,  395 — 442). — 
The  conditions  under  which  the  micro-organisms  of  various  origin  will 
develop  from  dextrose  the  maximum  amount  of  citric  acid  were 
investigated.  As  source  of  nitrogen,  inorganic  salts,  decoction  of 
white  beans,  and  beer-wort  \eere  employed.  The  most  favourable 
results  were  obtained  from  the  organic  sources  of  nitrogen.  Good 
yields  of  the  acid  were  obtained  only  in  the  presence  of  calcium 
carbonate ;  if  this  were  absent,  the  citric  acid  appeared  to  be  to  a 
great  extent  destroyed  by  the  micro-organism.  The  largest  yield  of 
citric  acid  from  dextrose  was  obtained  by  Citromycetes  citricus  from  a 
solution  poor  in  nitrogen  and  containing  13%  dextrose;  in  this  case 
the  yield  of  citric  acid  was  55%  of  the  weight  of  sugar  employed. 
Investigations  were  also  undertaken  with  a  view  to  throwing  light  on 
the  chemical  mechanism  of  the  reaction.  It  is  conceivable  that  citric 
acid  could  be  derived  from  a  condensation  of  two  molecules  of  acetic 
acid  and  one  molecule  of  oxalic  acid,  which  could  be  formed  as 
intermediate  products  from  the  sugar.  No  citric  acid  was  obtained, 
however,  when  the  micro-organism  was  grown  on  media  containing 
the  two  above-mentioned  acids.  Negative  results  were  also  obtained 
when  attempts  were  made  to  produco  alcohols  by  the  deamidisation  of 
amino-acids.  The  expressed  juice  of  the  organisms  was  incapable  of 
producing  citric  acid.  S.  B.  S. 

Effect  of  Different  Bases  on  the  Changes  of  Ammonia 
and  Nitrate  Nitrogen.  Otto  Lemmermann,  H.  Fischer,  and 
B.  Husek  (Landw.  Versuchs-Slat,  1909,  70,  317—334).  Effect  of 
Lime  on  Soil  Bacteria  H.  Fischer  (ibid.,  335 — 342). — The  results 
of  experiments  with  liquid  cultures  showed  that  nitrogen  in  the  forms 
of  ammonia  and  nitrates  is  to  a  considerable  extent  converted  into 
proteins  by  soil  organisms.  The  conversion  is  greater  in  the  case  of 
ammonium  salts  than  with  nitrates.  The  proteins  thus  formed  are 
soon  decomposed. 

Calcium  carbonate  distinctly  increases  the  production  of  protein 
from  ammonia,  but  has  very  slight,  if  any,  effect  on  the  conversion 
of  nitrates.  Barium  carbonato  considerably  increnses  protein  forma- 
tion from  ammonium  salts,  and  has  a  retarding  effect  in  the  case 
of  nitrates.  Magnesium  carbonate  and  ferric  hydroxide  diminish  the 
conversion  of  ammonium  salts  into  protein,  and  ferric  hydroxide  acts 
similarly  with  nitrates. 

Tlio  lower  manurial  effect  of  ammonium  salts  as  compared  with 
nitrates  may  be  duo,  in  part,  to  the  greater  readiness  with  which 
ammonia  is  converted  into  proteins  ;  loss  of  ammonia  duo  to  the 
presence  of  calcium  carbonate  in  the  soil  is  too  slight  to  account  for 
the  difference. 

Calcium  hydroxide  has  a  much  greater  inlluenco  on  Boil  organisms 
than  lalciu  mate.  N.  11.  J.  M. 

Presence  of  Indole-producing  Substances  in  Culture 
Bouillon.  Oharlh  I'niM'iiKu  and  L,  Pamimkt  (Ctmpt.  rend.,  1909, 
148,  1336 — 13.'i.H).     Liquid  baoterial  oultures  which  bave  been  freed 
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Ifrom  indole  by  extraction  with  ether  yield  a  further  quantity  of  this 
Isubstance  when  distilled  in  steam.  This  arises  from  the  decompo- 
sition of  certain  indole-derivatives,  such  as  indolecarboxylic  acid,  which 
are    formed  in  the  bacterial  decomposition  of  tryptophan. 

W.  0.  W. 

The  Chemical  Permeability  of  Living  Algae  and  Protozoa 
I  to  Inorganic  Salts  and  the  Specific  Action  of  the  Latter. 
Margherita  Traube-Mencarini  and  Alberto  Scala  (Biochem. 
Zeitsch.,  1909,  17,  443 — 490). — The  majority  of  the  experiments 
were  made  with  Cladophora  and  Spirogrjra,  and  the  authors  describe 
the  morphological  changes  when  these  organisms  are  immersed  in 
various  salt  solutions.  It  was  found  that  sodium  chloride  in  0-7% 
solution  in  pure  distilled  water  was  less  injurious  to  the  organism 
than  the  corresponding  isoelectric  solution  of  potassium  chloride,  and 
the  latter  salt  was  less  injurious  than  magnesium  chloride.  In  the 
presence  of  small  quantities  of  carbonates  of  the  alkaline  earths,  the 
injurious  action  was  in  the  order  MgCI.2<^NaCl<TvCl.  The  injurious 
action  was  manifested  in  a  different  way  with  each  of  these  salts. 
With  more  concentrated  solutions  (2 — 4%)  of  sodium  chloride  in 
distilled  water,  the  same  phenomena  take  place  in  a  half-hour  as 
take  place  in  the  weaker  solutions  after  several  days.  In  this  case 
a  marked  formation  of  free  mineral  acids  takes  place  within  the  cells. 
The  place  of  permeability  of  salts  has  been  localised  in  the  various 
organisms.  A  hypothesis  is  suggested  to  explain  the  action  of  salts, 
based  on  the  assumption  that  certain  salt-protein  compounds  can  be 
formed.  S.  B.  S. 

Respiratory  Gaseous  Exchanges  in  Aerial  Vegetal  Organs 
of  Vascular  Plants.  G.  Nicolas  (Compt.  rend.,  1909,  148, 
1333 — 1336). — The  leaves  of  vascular  plants  are  distinguished  from 
the  stalks  by  the  rapidity  with  which  gaseous  interchange  takes  place 
at  their  surface.  With  respect  to  gaseous  transpiration  and  circulation, 
ihe  difference  between  the  leaves  and  stalk  is  comparable  with  that 
shown  to  exist  between  leaves  in  their  normal  state  and  those  which 
have  been  coated  with  vaselin  or  glycerol.  W.  O.  W. 

Permeability  of  the  Plasma  Membrane  for  Dissolved  Sub- 
stances. W.  W.  Lepeschkin  (Ber.  Deut.  hot.  Ges.,  1909,  27, 
129 — 142). — The  author  measures  the  increase  in  size  of  the  Spirogyra 
cells  when  placed  in  the  solution  under  investigation,  and  deduces  there- 
from the  isotonic  coefficient.  It  is  pointed  out  that  the  method  has  only 
a  limited  application,  and  breaks  down  if  the  cells  have  to  remain 
so  long  in  the  solution  that  the  permeability  of  the  membrane  alters, 
or  if  substances  entering  the  cell  react  to  form  new  substances 
exerting  osmotic  pressure.  A  series  of  measurements  with  sugar 
solution  and  glycerol  solution  are  given.  E.  J.  R. 

Direct  Absorption  of  Nitrites  by  Plants.  F.  Peuciabosco 
and  V.  Rosso  (Chem.  Zentr.,  1909,  i,  1497  ;  from  Staz.  sper.  agrar.  ital., 
1908,  42,  5 — 36). — Whilst  dilute  solutions  of  sodium  nitrite  have  no 
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retarding  effect  on  the  growth  of  plants,  stronger  solutions  act  very 
injuriously. 

Maize  plants  absorb  sodium  nitrite  in  dilute  solutions  without 
previous  conversion  into  nitrate.  N.  H.  J.  M. 

The  Changes  Undergone  by  the  Nucleo-protein  Phosphorus 
in  Plants.  W.  Zaleski  (Ber.  Deut.  hot.  Ges.,  1909,  27,  202—210).— 
The  phosphorus  compounds  in  plants  include  phosphates,  phytin, 
phosphatides,  nucleo-protein,  and  others.  The  phosphorus  existing  in 
the  form  of  nucleic  acid  can  be  estimated  by  Plimmer's  method  ;  a 
scheme  is  also  suggested  for  discriminating  between  other  phosphorus 
compounds,  and  is  applied  to  the  growing  ends  of  the  bean  plant.  It 
is  shown  that  the  nucleic  acid  phosphorus  does  not  change  in  amount 
when  the  plants  are  grown  in  water  culture  with  sugar  or  in  pure 
water.     The  statement  made  by  Iwanoff  to  the  contrary  is  incorrect. 

E.  J.  K. 

Composition  of  Shea  Butter  ;  Analysis  of  the  Oil  from  the 
Seeds  of  Symphonia  globulifera.  Jas.  E.  Southcombe  (J.  Soc. 
Chem.  Ind.,  1909,  28,  499— 500).— Shea  Butter.— A  sample  tested  by 
the  author  showed:  D98"99  0-861,  in.  p.  .29°,  solidifying  p.  20—21°, 
acid  number  26-17,  saponification  number  178'7,  iodine  number  57"6. 
Hehner  number  93 '8,  Reichert-Meissl  number  PI 5. 

From  a  more  extended  analysis  the  composition  of  the  insoluble 
fatty  acids  derived  from  the  sample  may  be  taken  as  oleic  acid  60%, 
stearic  acid  30 — 35%,  lauric  acid  3 — 4%. 

Oil  from  the  seeds  of  Symphonia  globulifera. — The  following  data 
were  obtained  for  the  oil  itself:  D"-100  0-8849,  m.  p.  35°,  acid 
number  10-1,  saponification  number  194'6,  iodine  number  642, 
Hehner  number  94-3,  Reichert-Meissl  number  POO.  The  mixed  fatty 
acids  gave  D99"100  0-891,  m.  p.  48—50°,  solidifying  p.  46°,  iodine 
number  64-8,  unsaponifiable  matter  Pl%.  L.  dk  K. 

Synthesis  of  Salicin  by  means  of  Plants.  Giacomo  l<. 
i'ia.miciax  and  0.  Ravenna  (Alti  R.  Accad.  Lincei,  1909,  [v],  18,  i, 
419—422.  Compare  Abstr.,  1908,  ii,  773).— The  authors'  previous 
work  indicated  that  plants  are  capable  of  transforming  saligenin, 
bensyl  alcohol,  and  vanillin  into  glucosides,  the  change  being  a 
reversible  one  resulting  in  a  chemical  equilibrium. 

A  number  ol    well-grown   maizi  as  nearly  equal  as  possible, 

were  inoculated  with  saligenin.  When  growth  was  complete,  it  was 
found  that  the  ratio  of  combined  to  free  saligenin  bad  the  value  1  :  2. 
The  same  result  was  obtained  if  salicin  were  introduced  into  the 
j  ht lit  in  place  ol  snligen.  Hence,  maize  resembles  kidney  beans  and 
hyacinths  in  being  capable  of  transforming  Baligenin  into  salieui. 

|.  mean  ol  experiments  OD  a  Large  number  of  maize  plants,  the 
authors  were  able  to  isolate  the  salicin  formed  in  this  way.  T.  11.  P. 

Nature  of  Anthocyanin.  Miss  M.  W'mii.iiai.e  (/'roc.  Cnml'. 
/■hit.  Soo.,  1909,  16,  137— 168).— The  author  consider    thai  ohromogen 

line    of    the    flavone    and    xanthoi lasses    of    natural 
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colouring  matters,  and  exists  in  the  plant  as  a  glucoside.  When 
acted  on  by  peroxydase,  the  chromogen  is  converted  into  a  red  or 
purple  pigment.  The  results  are  brought  to  bear  on  the  phenomena 
observed  in  the  genetics  of  flower  colour.  The  two  factors,  chromogen 
and  enzyme,  are  necessary  in  order  that  there  should  be  colour ;  if 
either  is  absent  an  albino  results.  There  appears  also  to  be  a  third 
factor  which  can  co-exist  with  these  two,  and  which  produces  a  blueing 
of  the  red  pigment. 

A  full  bibliography  of  the  subject  of  chromogens  and  flower  colours 
generally  is  appended.  E.  J.  R. 

The  Taxine  in  Irish  Yew,  Taxua  baccata  var.  Faetigiata. 
Richard  J.  Moss  (Sci.  Proc.  Roy.  Dull.  Soc,  1909,  12,  92—96).— 
The  author  has  applied  the  method  of  isolating  taxiue  described  by 
Thorpe  and  Stubbs  (Trans.,  1902,  81,  874)  to  the  leaves  and  seeds  of 
female  trees  of  the  Irish  yew. 

In  the  leaves  of  two  different  trees  0623%  and  0'323%  of  taxine 
were  found,  whilst  in  the  seeds  of  the  fruit  from  the  same  trees  the 
amounts  were  0-079%  and -0-082%  respectively.  The  fleshy  part  of  the 
berries  is  quite  free  from  taxine.  The  leaves  of  a  male  specimen  of 
the  common  yew  gave  0082%  of  the  alkaloid,  whilst  Thorpe  and  Stubbs 
obtained  018%  from  the  male  and  0i2%  from  the  female  tree. 

The  results  seem  to  indicate  that  the  Irish  yew  contains  much  more 
taxine  than  the  common  yew.  By  microscopical  examination  the 
author  has  detected  signs  of  softening  when  taxine  is  heated  at  60°, 
that  is,  22°  below  the  reputed  m.  p. 

The  substance  is  found  to  be  partly  decomposed  by  dilute  hydro- 
chloric acid  even  in  the  cold,  a  brown,  humus-like  substance  being 
produced.  By  using  1%  oxalic  acid  solution  for  extraction  in  place  of 
1%  hydrochloric  acid,  0-402%  of  taxine  was  isolated  instead  of  the 
0'323%  recorded  above.  Attempts  to  crystallise  the  alkaloid  were 
unsuccessful.  E.  H. 

Choline,  Betaine,  and  Trigonelline  from  Plants,  and  the 
Methods  for  the  Preparation  and  Estimation  of  these  Bases. 
Ernst  Schulze  (Zeitack.  physiol.  Chem.,  1909,  60,  155 — 179).— The 
extracts  of  plants  were  first  freed  from  the  constituents  precipitable 
by  lead  acetate.  The  liquid  thus  obtained  could  then  be  treated  by 
two  alternative  methods.  Either  the  excess  of  lead  could  be  removed 
by  hydrogen  sulphide,  the  filtrate  from  the  sulphide  evaporated 
to  dryness,  the  residue  extracted  with  alcohol,  and  the  bases  pre- 
cipitated from  alcoholic  solution  by  alcoholic  mercuric  chloride,  or 
the  bases  could  be  precipitated  by  phosphotungstic  acid,  the  precipitate 
thus  obtained  decomposed  by  barium  or  calcium  hydroxide,  the  solution 
of  the  bases  acidified  by  hydrochloric  acid,  and  evaporated  to  dryness  ; 
from  this  residue  the  hydrochlorides  were  extracted  by  alcohol,  and 
the  bases  precipitated  by  mercuric  chloride  in  the  way  already  described. 
When  alloxuric  bases  and  arginine  were  present,  they  could  be 
separated,  after  decomposition  of  the  phosphotungstic  acid  precipitate 
with  alkalis,  by  means  of  silver  nitrate,  which  precipitates  the 
alloxuric  bases,  and  by  silver  nitrate  and  baryta,  which  precipitate 
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the  arginine  and  histidine.  The  filtrate  from  these  precipitates  was 
reprecipitated  by  phosphotungstic  acid,  and  the  choline,  etc.,  isolated 
by  the  method  already  mentioned.  The  mercuric  double  salts  were 
recrystallised,  decomposed  by  hydrogen  sulphide,  and  the  solution  of 
the  hydrochlorides  evaporated  to  dryness  in  a  vacuum.  The  choline 
could  be  separated  from  the  betaine  or  trigonelline  (which  do  not  occur 
together  in  the  same  plant)  by  extraction  with  cold  alcohol,  in  which 
it  alone  is  readily  soluble.  S.  B.  S. 

The  Theobromine-content  of  Cocoa  Beans.  Adolf  Kreutz 
(Zeitsch.  Nahr.  Genussm.,  1909,  17,  526— 528).— The  author  has 
carried  out  a  number  of  experiments,  the  results  of  which  confirm  his 
former  statement  that  the  theobromine  in  cocoa  beans  is  present 
partly  in  the  free  state  and  partly  combined  (compare  this  vol.,  ii, 
193) ;  evidence  that  the  theobromine  is  in  combination  as  a  glucoside 
was  not,  however,  conclusive.  About  one-half  of  the  total  theobromine 
occurring  in  cocoa  beans  is  free,  and  can  be  directly  extracted  with 
chloroform,  whilst  the  remainder  only  becomes  soluble  after  the  cocoa 
has  been  subjected  to  hydrolysis.  W.  P.  S. 

Effect  of  Different  Relations  of  Calcium  and  Magnesium  on 
the  Development  of  Plants.  Luiai  Bernardini  and  G.  Corso 
(Bied.  Zentr.,  1909,  38,  304—305;  from  Slaz.  sper.  agrar.  ital.,  1908, 
41,  191). — The  results  of  water-  and  sand-culture  experiments  with 
rye,  wheat,  and  beans  showed  that  the  most  suitable  relations  of  lime 
to  magnesia  are  1  :  1,  2  :  1,  and  3  : 1  respectively.  In  the  case  of  field 
experiments  no  definite  results  were  obtained.  N.  H.  J.  M. 

Physiological  Action  and  Manurial  Value  of  the  Salts  of 
Dicyanodiamide.  Renato  Perotti  (V/tem.  Zentr.,  1909,  i,  1497  ;  from 
Staz.  sper.  agrar.  ital.,  1908,  42,  81 — 88). — Dicyanodiamide  sulphate 
(0'05%)  retards  the  germination  of  cereals  and  also  root  development. 
With  0'025%  solutions  growth  is  normal.  The  conclusion  is  drawn 
that  when  present  in  small  quantities,  dicyanodiamide  is  available  as 
source  of  nitrogen  for  plants.  N.  H.  J.  M. 

Variations  in  the  Respective  Proportions  of  Dextrose  and 
Lajvulose  in  Grape  Musts.  1'.  0.  BIbbtbi  (Ann,  Chi/m.  ami/.,  1909, 
14,  185  —  187). —  A  useful  table  is  given,  showing  (lie  respective 
proportion!  of  dextrose  and  kevulose  in  a  largo  number  of  grape  musts 
of  various  origin.  L.  Dl  K. 

Various     Destinations    of    Acetaldehyde    in    Red    Wine. 

AuaUBTE  Tiuu.AT  (Bull.  SoC  r/iaii..   L909,  [iv],  5,  546 — -549).  —  Various 

authors  have  Bhown  that  aoetaldehyde  occurs  in  wine  and  cognac,  and 
the  pre  i  ml  paper  gives  a  H  am.6  of  results  of  investigations  on  the 
de  i niii [on  ol  this  aldehyde, 
The  amount    present,  estimated  by  adding  phosphoric  acid  to  the 

wine  to  deoomp"  >■  :nn   aldehyde  additive  products  and  then  distilling, 

■  Mi*  i  ! gH.  per  litre  of  wine.     The  amount  is  increased 

by  a;;,  ing,  aeration,  or  the  presence  "I  certain  micro-organisms.  The 
free  aldehyde  gradually  disappears  by  (1)  forming  precipitates  with 
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the  red  colouring  matter  of  the  wine ;  (2)  combination  with  alcohols  to 
form  acetals,  which  in  turn  precipitate  the  colouring  matter  of  the 
wine  ;;  (3)  oxidation  to  acetic  acid,  which  then  esterifies  and  contributes 
to  the  bouquet  of  the  wine ;  (4)  polymerisation  to  form  resinous 
matters,  and  (5)  formation  of  the  yellow  colouring  matter  charac- 
teristic of  old  wine  and  cognac.  In  the  last  two  changes  the  acetals 
may  also  take  part.  T.  A.  H. 

Influence  of  the  Aldehyde  of  Red  Wine  on  the  Formation 
of  Deposits.  Auguste  Trillat  {Bull.  Soc.  chim.,  1909,  [iv],  5, 
550 — 555.  See  preceding  abstract). — On  adding  acetaldehyde  to  red 
wine,  a  deposit  is  formed  either  immediately  or  after  a  longer  or 
shorter  time,  due  to  the  combination  of  the  aldehyde  with  the  colouring 
matter.  The  quantity  of  aldehyde  required  to  give  a  deposit  with 
different  wines  varies  very  much,  as  does  also  the  time  taken  for  the 
deposit  to  form.  A  high  alcohol  content  hinders  the  formation  of  a 
deposit,  whilst  the  presence  of  much  sugar  or  glycerol  favours  it.  The 
deposits  form  equally  well  in  the  absence  of  air.  These  artificial 
deposits  resemble  in  microscopic  structure  those  formed  naturally  in 
wine.  After  being  washed  in  water  and  dried  at  100°,  they  yield 
acetaldehyde  on  distillation  with  water  and  phosphoric  acid. 

T.  A.  H. 

Mechanism  of  the  Fixation  of  the  Aldehyde  Residue  on 
the  Colouring  Matter  of  Wine.  Auguste  Trillat  (Bull.  Soc. 
chim.,  1909,  [iv],  5,  555 — 558.  Compare  two  preceding  abstracts). — 
It  has  been  shown  by  various  authors  that  aldehydes  furnish  precipi- 
tates when  added  to  solutions  of  phenols  or  amino-compounds,  and 
the  author  suggests  that  these  precipitates  consist  of  condensation 
products  of  the  aldehyde  and  phenol  or  amino-compound  ;  thus  with 
formaldehyde  a  product  of  the  type    (HO)3R,CII2,R(OH)3  might  be 

„„„    „ T>cn'R\.A  formed,   R    being  an   aromatic   nucleus. 

r,Vj  /    >        '     \p„     By  the  continued  action  of  formaldehyde 
-O-PTT  -O^P/niT^n/       '    ^xatiaer  condensation   might  take  place, 
2  \        )  leading  to  the  production  of  compounds 

of  the  annexed  type.  The  author  has  obtained  evidence  of 
the  formation  of  such  substances  by  the  action  of  formaldehyde  on 
triphenylmethane  dyes,  and  since  the  latter  comport  themselves  in  the 
same  way  towards  formaldehyde  as  does  the  colouring  matter  of  wine, 
he  suggests  that  this  is  the  mechanism  of  the  combination  of  this 
colouring  matter  with  aldehydes.  T.  A.  H. 


"  Tofu."  Yogoro  Kato ( Mem.  Col.  Sci.  Eng.  Kyoto,  1 908,  i,  325— 331 ). 
— "  Tofu "  is  prepared  in  Japan  from  a  species  of  beans  by  soaking 
them  in  water,  grinding,  adding  water,  filtering  the  milky  suspension,  and 
coagulating  with  a  solution  containing  chiefly  calcium  and  magnesium 
salts,  the  soft,  jelly-like  mass  being  separated  from  the  water  by 
straining.  Tofu  has  hitherto  been  regarded  as  mainly  a  compound  of 
casein  with  calcium  and  magnesium,  but  this  view  is  now  regarded 
aa  improbable,  because  of  the  small  amount  of  ash  in  the  residue  left 
after  the  extraction  of  tofu  with  water,  and  more  particularly  with 
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dilute  hydrochloric  acid.  It  seems  probable  that  the  calcium  and 
magnesium  exist  as  phosphates. 

The  milky  suspension  behaves  like  a  typical  negative  colloid  as 
regards  migration  of  the  particles  with  the  electric  current,  ready 
coagulation  on  addition  of  salts,  and  microscopic  appearance.  Hence  it 
is  considered  that  the  manufacture  of  tofu  depends  on  the  coagulation 
of  the  colloid  by  calcium  and  magnesium  ions,  and  it  is  suggested  that 
other  multivalent  ions  might  be  used  for  the  same  purpose.        Gr.  S. 

So-called  Nitrogen-free  Extract  Substances  in  Foods. 
Josef  Koxig  and  W.  Sutthoff  (Landw.  Versuehs-Stat.,  1909,  70, 
343 — 403). — The  not  inconsiderable  number  of  undetermined  substances 
in  the  non-nitrogenous  extract  contain  high  percentages  of  carbon, 
and  probably  belong  to  the  lignin  group.  The  substances  are  in- 
soluble in  cold  water,  but  dissolve  when  heated  with  water  under 
pressure,  or  in  dilute  acids, or  in  glycerol-sulphuric  acid  (Kbnig's  method). 
The  portion  dissolved  by  water  under  pressure  has  a  lower  percentage 
of  carbon  than  the  portion  dissolved  by  glycerol-sulphuric  acid.  The 
latter  is  even  higher  than  that  of  the  undissolved  crude  fibre.  The 
digestibility  of  the  group  dissolved  by  glycerol-sulphuric  acid  is  the 
same  as,  or  less  than,  that  of  crude  fibre. 

The  amount  of  carbon  in  digested  total  nitrogen-free  extract  sub- 
stance is  higher  than  in  the  digested  nitrogen-free  crude  fibre.  The 
name  "nitrogen-free  extract  substances,"  implying  that  the  substances 
are  readily  soluble,  is  misleading.  N.  H.  J.  M. 

Deposition  of  Protein  from  Amides.  Willi  Thaer  (Landw. 
Versuctis-Stat.,  1909,  70,  413 — 444). — Results  of  feeding  experiments 
with  sheep  showed  that  the  amides  of  molasses  are  practically  without 
effect  as  regards  deposition  of  protein.  Asparagine  seems  to  have  a 
greater  value,  but  its  value  in  feeding  is  very  slight.  Deposition  of 
protein  depends  only  on  protein  and  starch  value.  N.  H.  J.  ~S\. 

Action  of  Carbon  Disulphide  and  Similar  Substances  on 
Soils.  K.  Stormrb  (Bied.  Zentr.,  1909,  38,  296—298;  from  Jahres- 
ber.  Vereiniyung  anyew.  Bot.,  1908,  1  IS).— Application  of  carbon 
disulphide,  carbon  tetrachloride,  chloroform,  benzene,  toluene,  xylene, 
phenol  or  o-  and  /;/  enrols  resulted  in  considerably  increased  production 
of  dry  matter,  varying  from  202  to  110' I",,  and  of  nitrogen  taken  up 

by  the  plants  (from  36*3  to  144*5%).    The 'amounts  of  ammonia  and 

I  t    total     nlulile  nitrogen  in  the.  soil  were  increased,  whilst   the  nitrates 

diminished. 

The    hist    effect   Of    BUCh    applications   18   to    kill    all     injurious    and 

eial  organisms  axcepl  a  few  very  resistant  ones.   These  are  mostly 

Organ i mils  whiih  are  capable  of  attacking  such  SUbstanOBS  SB  chit.in, 
born  meal,  and  the  re  nines  .it'  fungi  with  production  of  ammonia. 
I    ndei    then   0 Utions    the   SOU    organisms    ver\     rapidly   increase    in 

numl"  rtj  sad  the  growth  of  plants  is  promoted  by  inorea  led  breaking 
down  of     ...I  ,-.,ii  bituents  and  the    decomposition    of   the   oi 
killed  by  the  poisona  banoes  applied,  N.  H.J,  M. 
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Manurial  Action  of  Sodium  Nitrate,  Calcium  Nitrate,  and 
Calcium  Cyanamide  with  Sugar  Beet.  Josef  Urban  (Zeitsch .  Zuck- 
erind.  Bohni,  1909,33,535 — 547). — Calcium cyanauiidegivessati.-factory 
results,  especially  when  there  is  plenty  of  rain  ;  it  is,  however,  less 
effective  than  sodium  nitrate.  The  amount  of  sugar  was  higher 
(0'35°o)  in  1906,  and  lower  (018",,)  in  1907,  when  calcium  cyanamide 
was  employed  than  with  sodium  nitrate. 

Calcium  nitrate,  as  compared  with  sodium  nitrate  (in  1907),  gave  an 
increased  yield  of  11 '3%,  and  the  percentage  of  sugar  was  <Nb°0  higher 
than  with  sodium  nitrate.  N.  H.  J.  M. 

Changes  in  Calcium  Cyanamide  when  Stored  and  their 
Estimation.  H.  Kappen  (Landw.  Versuchs-Stat.,  19o9,  70,  4-15 — 469). 
— No  loss  of  nitrogen  occurred  when  calcium  cyanamide  was  properly 
stored.  A  slight  change  was  observed  in  warm  weather,  probably  due 
to  the  conversion  of  cyanamide  (produced  by  the  action  of  moisture 
and  carbon  dioxide)  into  dicyanodiamide. 

Perotti's  titration  method,  somewhat  modified,  yielded  quantitative 
results  with  pure  compounds.  In  some  recent  samples,  however,  there 
was  an  absence  of  agreement,  not  yet  explained,  between  the  nitrogen 
as  cyanamide  and  total  nitrogen.  N.  H.  J.  M. 

Rational  Use  of  Superphosphates.  J.  Dumont  (Compt.  rend., 
1909,  148,  1205— 1207).— it  has  been  known  for  some  time  that 
when  superphosphates  aie  employed  as  a  manure,  either  in  the  autumn 
or  in  the  spring,  they  rapidly  undergo  retrogradation  in  the  soil, 
owing  to  the  formation  of  more  basic  phosphates,  or  of  phosphates  of 
sesquioxides,  which  are  not  so  readily  assimilated.  The  author  has 
previously  shown  (Abstr.,  1901,  li,  274)  that  when  the  soil  is  rich  in 
humus,  a  portion  of  the  phosphoric  acid  escapes  retrogradation,  being 
fixed  by  the  organic  matter.  Experiments  which  have  recently  been 
carried  out  on  the  agricultuial  station  at  Grignon  show  that  better 
crops  are  obtained  when  a  mixture  of  superphosphate  and  ordinary 
manure  is  made  some  days  before  being  applied  to  the  ground,  than 
when  the  superphosphate  and  manure  are  used  in  the  usual  way,  that 
is,  applied  separately.  The  crops  experimented  on  weie  those  of  beet- 
root, potatoes,  whear,  and  oats.  T.  S.  P. 


Analytical    Chemistry. 


Modification  of  the  Hempel  Gas  Burette.  J.  F.  Spexcer  (Be)-., 
1909,  42,  1786 — 1787). — The  burette  is  fitted  with  a  four-way  tap 
which  has  two  vertical,  parallel  branches,  a  and  b,  and  one  horizontal 
branch,  c.  Both  a  and  b  can  be  connected  either  to  the  burette  or  to 
the  branch,  c,  but  the  latter  cannot  be  connected  with  the  burette. 
This  arrangement  obviates  the  inconvenience  of  the  air-space  between 

VOL.  XCVI.  ii.  40 
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the  burette  and  the  absorbing  liquid,  since  the  latter  can  be  driven 
from  the  pipette  through  a  or  b  into  the  side-tube  c,  whereby  all  the  air 
in  the  tubes  is  displaced  ;  by  turning  the  tap,  the  gas  in  the  burette  can 
then  be  brought  directly  into  contact  with  the  absorbing  liquid  in  the 
branches  a  or  b.  P.  H. 

A  New  Electrical  Method  for  the  Continuous  Analysis  of 
Gas  Mixtures  and  its  Application  to  the  Measurement  of  the 
Velocity  of  Gas  Currents.  Adolf  Koepsel  (Ber.  Deut.  physikal. 
Ges.,  19U9,  237—242.  Compare  this  vol.,  ii,  89). — In  reference  to  the 
author's  previous  observation  that  the  cooling  effect  exerted  by  a  gas 
surrounding  an  electrically  heated  wire  appears  to  attain  a  maximum 
value  when  a  certain  temperature  is  reached,  it  has  now  been  found 
that  the  apparent  maximum  is  due  to  a  change  in  the  heated  nickel 
wire.  New  observations  with  silver  wires  do  not  exhibit  the  effect  at 
all,  the  cooling  produced  increasing  continuously  as  the  temperature 
rises. 

Experiments  with  platinum  wires  and  a  mixture  of  air  and  5%  of 
hydrogen  show  that  explosion  takes  place  when  the  temperature 
exceeds  about  250°.  In  the  case  of  mixtures  of  methane  and  air 
there  is  no  explosive  effect,  but  the  methane  undergoes  combustion  at 
temperatures  below  400°.  This  is  accompanied  by  a  very  considerable 
rise  of  temperature  of  the  enclosed  platinum  wire.  In  the  case  of 
nickel  wires  no  such  effect  is  observed  for  temperatures  up  to  750°. 

H.  M.  D. 

The  Centrifuge  in  Quantitative  Analysis.  Harry  G.  Parker 
(J.  Amer.  Chem.  Soc.,  1909,  31,  549 — 551). — The  apparatus  consists 
essentially  of  a  flask  (that  is,  a  flask-shaped  tube  open  at  both  ends) 
14  cm.  long,  with  a  diameter  at  the  widest  part  of  3  5  cm.  ;  this  flask, 
holding  about  75  c.c,  is  called  the  precipitation  flask,  as  the  solution 
to  be  analysed  is  precipitated  in  it  by  a  suitable  reagent.  The  neck  of 
the  flask  fits  into  a  weighed  platinum  crucible  by  meaD.s  of  a  firm, 
water-tight  joint,  made  by  a  short  section  of  rubber  tubing,  wbioh 
is  held  between  the  outside  of  the  neck  ami  the  inside  of  the 
crucible. 

The  flask  with  the  crucible  is  then  placed  in  the  jacket  of  a  specially 
rm-i  i  in  -led  renlriluge,  and  the  space  between  is  filled  with  water  ;  the 
hydrostatic  pressure  being  the  same  inside  and  outside  the  flask,  there 
o  tendency  to  leak.  A  few  minutes  rotation  at  a  speed  of 
I  .Vill  I  sun  i evolutions  per  minute  ran  es  t  he  precipitate  to  collect  m 
the  Crucible.  The  flask  is  removed  from  the  jacket,  the  water  is 
drawn  off   by  mean     of   an  ordinary  siphon   bottle,  and  the  precipitate 

i  washed  three  times  with  a  very  little  water,  each  tune  repeating  the 
proct  Km. illy,    tho    orucible   is   detached    from    the    flask,   dried, 

ignited,  it  necessary,  and  weighed!  The  chief  advantage  of  the 
method  appear,  to  lis  in  the  Fact  thai  do  Bltei  papt  r  is  used, 

I.      IT.    K. 

Preparation  and  Us»  of  Asbestos  for  Gooch  Crucibles. 
I'niiii'A    K.iia.u  (. i  „„•,-.  Chmn.  ./  .  1909,41,  180     132)    -The  asbestos 
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is  first  purified  by  digestion  with  nitro-hydrochloric  acid  for  several 
hours,  it  is  then  washed  on  a  Buchner  funnel,  transferred  to  a  bottle 
with  sufficient  water  to  make  a  good  emulsion  (2 — 10  grams  per  litre), 
a  strong  current  of  air  passed  through  it  for  some  time,  and  finally  any 
large  fibres  remaining  are  got  rid  of  by  filtering  through  a  Buchner 
funnel.  Pulp  thus  prepared  and  diluted  to  about  0-1%  can  be  used 
to  give  a  layer  of  asbestos  of  any  desired  weight  in  a  crucible. 

G.  S. 

Preservation  of  Filter-paper ;  its  Influence  on  Certain 
Estimations.  Lucien  L.  de  Koninck  (Bull.  Soc.  chim.  Belg.,  1909, 
23,  221— 222).— Mallinekrodt  and  Stull  (J.  Amer.  Chem.,  Soc,  1904, 
26,  1029)  called  attention  to  the  danger  of  using  filter-paper  unduly 
exposed  to  laboratory  fumes.  In  the  author's  laboratory  this  fact  has 
been  confirmed  by  Lejeune.  In  the  case  of  a  nickel  estimation  based 
on  the  amount  of  chlorine  evolved  by  heating  the  precipitated  hydrated 
oxide  with  hydrochloric  acid,  the  results  were  in  excess  of  the  truth 
when  filter-paper  was  used  instead  of  asbestos.  It  was  then  shown 
that  this  was  due  to  the  filter-paper.  Mallinckrodt  and  Stull  consider  it 
probable  that  this  had  absorbed  nitric  compounds.  The  author,  however, 
expresses  an  opinion  that  even  pure  air  may  be  the  cause  of  this,  as  a 
combination  may  take  place  between  the  nitrogen  and  oxygen  under  the 
influence  of  moisture  and  the  porosity  of  the  paper.  L.  de  K. 

Automatic  Pipette  for  Sodium  Hydroxide  Solution. 
Francis  G.  Benedict  (J'.  Amer.  Chem.  Soc,  1909,  31,  652— 65-4).— An 
arrangement  is  described  by  means  of  which  a  definite  volume  of 
saturated  sodium  hydroxide  solution  can  be  automatically  run  off  from 
a  stock  solution.  A  wide  glass  tube  has  a  two-holed  rubber  stopper 
inserted  in  the  base.  In  one  of  the  holes  is  a  glass  tube  leading  to  the 
reservoir  of  sodium  hydroxide  solution,  and  in  the  other  a  gocse-neck 
tube,  which  serves  as  an  overflow  for  the  expelled  liquid.  A  glass 
plunger  works  in  the  wide  tube  by  means  of  an  iron  rod,  cord,  and 
pulley ;  attached  to  the  iron  rod  is  a  lever  which  actuates  the 
mechanism  for  cutting  off  the  supply  of  solution  from  the  reservoir. 
When  the  plunger  is  raised,  the  shut- off  from  the  reservoir  is 
simultaneously  opened,  and  the  solution  is  allowed  to  flow  into  the  wide 
glass  tube  until  it  rises  to  a  mark  which  can  be  arbitrarily  adjusted. 
At  that  moment  the  weight  is  released  ;  it  descends  into  the  liquid, 
simultaneously  shuts  off  the  supply,  and  displaces  a  definite  amount  of 
the  solution  through  the  overflow  tube.  T.  S.  P. 

Iron-alum  as  a  Standard  in  Titrations.  Lucien  L.  de 
Koninck  (Bull.  Soc.  chim.  Belg.,  1909,  23,  222—224). — Iron-alum 
(crystallised  feme  ammonium  sulphate)  is  recommended  for  standard- 
ising purposes  on  account  of  its  high  equivalent,  its  great  stability 
in  air,  and  the  ease  with  which  it  is  purified.  To  obtain  it  in  a  fit 
state  as  a  reagent,  the  commercial  salt  is  dissolved  in  a  little  hot 
(not  boiling)  water,  and  100  c.c.  of  ^Y-sulphuric  acid  added  for  every 
100  grams  of  the  alum.  Perfectly  pure  crystals  are  then  gradually 
deposited,    which    are   spread    on   filter-paper    and    put,    whilst   still 

vol.  xcvi.  ii.  41 
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slightly  moist,  in  a  stoppered  bottle.  When  required,  a  portion  of 
it  is  exposed  to  the  air  for  some  fifteen  to  twenty  minutes  until  its 
weight  is  constant,  when  its  iron  content  corresponds  exactly  with 
the  salt  with  24  mols.  of  water  ;  100  parts  of  the  salt  =  11 -6  parts 
of  metallic  iron. 

When  exposed  to  the  air  for  weeks  or  months,  a  white  powder  is 
formed  containing  6  mols.  of  water.  L.  de  K. 

Detection  and  Estimation  of  Chloride  in  Presence  of  Bromide 
and  Estimation  of  Iodide,  Bromide, 'and  Chloride  in  Mixed  Solu- 
tion. Robert  M.  Cayen  (J.  Soc.  Ghem.  Ind.,  1909,28,505—508). — 
Chlorides  may  bedetected  in  presence  of  bromides  by  boiling  the  solution, 
which  should  be  concentrated  to  a  small  volume  with  10 — 15c.c.of  dilute 
nitric  acid  (1  vol.  of  acid,  D  l-42  ;  3  vols,  of  water),  until  the  bromine 
has  been  expelled  and  the  liquid  has  turned  colourless.  The  solution 
is  then  tested  for  chlorine  as  usual.  The  process  may  be  rendered 
quantitative  by  heating  in  a  flask  at  80°  in  a  current  of  air,  then 
boiling  for  just  one  minute,  and  again  passing  a  brisk  current  of  air. 
No  chlorine  is  then  volatilised.  Volhard's  titration  process  is  used. 
When  the  three  halogens  are  present,  the  process  may  be  summarised 
as  follows.  The  total  halides  are  estimated  by  ;Volhard's  titration 
process.  The  iodine  is  titrated  indirectly  by  estimating  with  standard 
dichromate  the  ferrous  iron  generated  on  boiling  the  solution  with 
iron-alum.  The  chlorine  is  estimated  after  eliminating  the  iodine  by 
means  of  hydrogen  peroxide  and  acetic  acid  and  boiling  in  a  current  of 
air  ;  the  bromine  is  then  expelled  by  nitric  acid  as  directed.  The 
bromine  is  found  by  difference.  L.  de  E. 

Detection  of  Chlorides  in  the  Presence  of  Complex  Cyanides 
and  other  Halogenides.  Wilhelm  Bottoeu  (Zeitsch.  anal.  Chem., 
1909,  48,  356— 368).— The  process  is  briefly  as  follows.  About  05 
gram  of  the  cyanogen  compound  which  has  to  be  tested  for  chlorine  is 
mixed  with  3  parts  of  mercuric  oxide  and  boiled  for  a  few  minutes 
with  10  c.c.  of  22\T-eulphuric  acid  diluted  with  20  c.c.  of  water.  When 
cold,  the  mercury  and  other  heavy  metals  are  removed  with  hydrogen 
sulphide,  the  excess  of  which  is  then  displaced  by  passing  a  rapid 
(in  rent  of  carbon  dioxide  Before  testing  for  chlorine,  any  ferrous  iron 
must  be  oxidised  to  the  ferric  state,  and  this  is  done  most  conveniently 
with  potassium  permanganato,  which  reagent  is  also  suitable  for  the 
elimination  of  any  iodine  or  bromine  present.  L.  de  K . 

Analyses  of  Mixtures  of  Halogen  Acids.  William  M.  Dkiin 
[J,  .\,n,r.  Chem.  Soc,  L909,  31,  625— 529).— The  process  is  in- 
tended   [or   solutions  of     halogens   in    an     alkali     hydroxide.      In    the 

of  u  bromine  solution  ("  hypobromite  "),  the  solution  is  titrated 

for   bromiilf    by    adding    .V   1(1  silver    nitrate    until    silver    oxide    begins 

sparate,     sodium  hydrogen  carbonate    is   now   added   until   the 

colour  of   the   precipitate   turns   white  or  light  yellow  (with  bromides 

tbi    [addition    is   not  essential),    the    liquid    is   poured   oil'   through 

ooli  Funnel)  and  the  precipitate  is  trashed  bj  deoantation,     The 

precipitate    both    In    the    oasb    and    the    funnel     is    treated     with 
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dilute  nitric  acid  to  dissolve  the  excess  of  silver,  which  is  then 
estimated  by  VoLhard's  thiocyanate  method. 

The  hi/pobromite  is  estimated  by  boiling  a  known  volume  of  the 
solution  with  ammonia  until  the  excess  of  this  has  been  expelled, 
or  hydrogen  peroxide  may  be  added  to  the  cold  solution.  A  known 
volume  of  iV/10-silver  nitrate  and  some  sodium  hydrogen  carbonate  are 
then  added,  and  the  liquid  is  poured  through  an  ordinary  filter.  The 
excess  of  silver  in  the  precipitate  is  estimated  as  directed,  and  the  loss 
incurred  corresponds  with  the  sum  of  the  halide  and  bypohalite.  The 
total  bromine  (including  that  in  the  state  of  bromate)  is  estimated 
by  first  reducing  the  hypobromite  as  directed,  and  the  bromate 
is  then  reduced  by  means  of  finely  divided  metallic  iron  and  a 
very  slight  excess  of  sulphuric  acid.  The  solution  is  filtered,  and 
treated  with  a  known  volume  of  iV/10-silver  nitrate.  After  fully 
oxidising  the  iron  by  boiling  with  nitric  acid,  the  excess  of 
silver  is  estimated  as  directed,  and  the  difference  represents  the 
total   bromine. 

Solutions  of  chlorine  and  iodine  in  sodium  hydroxide  may  be 
analysed  in  a  similar  manner,  but  in  the  case  of  iodine  the  addition 
of  sodium  hydrogen  carbonate  should  be  omitted. 

L.    DE    K. 

Estimation  of  Iodine  in  Iodoform  and  Thymol  Iodide. 
Eustace  H.  Gane  and  W.  H.  Webster  (Zeitsch.  angevi.  Chem., 
1909,  22,  1059—1061,  1190— 1191).— Iodoform.— XJtz's  process 
(Apoth.  Zeit.,  1903,  9/12)  is  preferred.  05  Gram  of  the  sample  is 
dissolved  in  10  c.c.  of  a  mixture  of  1  part  of  ether  and  2  parts 
of  alcohol.  Fifty  c.c.  of  iV/10  silver  nitrate  and  then  1  c.c.  of 
cold  fuming  nitric  acid  are  added,  and  the  whole  is  heated  on  the 
water-bath  until  the  odour  of  nitrous  acid  has  disappeared.  One 
hundred  c.c.  of  water  are  then  added,  and  the  excess  of  silver  is 
titrated  with  thiocyanate,  using  ferric  alum  as  indicator.  A  second 
method  is  based  on  saponifying  the  iodoform  by  prolonged  boiling 
with  strong  alcoholic  potassium  hydroxide  and  finally  titrating  the 
potassium  iodiiie  formed  after  neutralising  the  alkali  with  nitric 
acid,  but  is  less  practical. 

Thymol  Iodide. — The  authors  have  worked  out  the  following 
process.  One  gram  of  the  sample  is  mixed  with  1  gram  of 
potassium  sodium  tartrate  and  5  grams  of  dry  sodium  carbonate, 
placed  in  a  deep  porcelain  crucible,  and  the  solid  mass  is  then 
covered  with  another  portion  of  the  soda  mixture.  The  crucible 
is  covered  and  the  contents  gradually  heated  to  fusion  for  forty- 
five  minutes.  The  mass  is  extracted  with  water,  and  a  third 
part  of  the  filtrate  is  carefully  neutralised  with  5%  nitric  acid, 
using  methyl-orange  test-paper  as  indicator.  After  adding  a  pinch 
of  calcium  carbonate,  the  iodine  is  titrated  with  iV/lO-silver  nitrate, 
using  potassium  chromate  as  indicator.  The  liquid  is  now  acidified 
with  nitric  acid,  and  the  silver  iodide  collected  and  weighed  as 
usual.  Should  it  contain  chloride,  its  weight  will  not  correspond 
with  the  titration  result,  but  the  true  amount  of  iodine  and  chlorine 
may  then  be  found  by  a  simple  calculation.      For  the  direct  estima- 

41—2 
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tion  of  both  chlorine  and  iodine,  the  first  and  second  portions  of 
the  filtrate  may  be  used,  the  usual  methods  being  employed. 

Detection  of  Inorganic  Iodine. — Two  grams  of  the  sample  are  dis- 
solved in  20  c.c.  of  carbon  disulphide,  and  shaken  with  100  c.c.  of 
water  for  thirty  minutes  so  as  to  dissolve  any  iodides  present. 
Seventy-five  c.c.  of  the  aqueous  solution  are  filtered,  and  again 
shaken  twice  with  15  c.c.  of  carbon  disulphide  to  remove  the  last 
traces  of  thymol  iodide.  The  iodine  is  then  liberated  with  nitric 
acid,  and  extracted  with  carbon  disulphide  as  usual. 

Matter  insoluble  in  ether  is  best  estimated  by  treating  2  grams 
of  the  sample  in  a  tared  beaker  with  10  c.c.  of  ether.  After 
carefully  decanting  the  ether,  the  residue  is  washed  thrice  in 
succession  with  further  portions  of  10  c.c.  of  ether,  and  then  dried 
at  100°.  L.  de  K. 

Fluorides  in  Wine.  Carlo  Mensio  (Chem.  Zentr.,  1909,  i,  1046  ; 
from  Staz.  sperim.  agrar.  ilal.,  1908,  41,  819 — 832). — The  following 
method  is  recommended  for  the  detection  of  fluorides  in  wine.  One 
hundred  c.c.  of  the  sample  are  mixed  with  2 — 3  c.c.  of  2.Ar-sodium 
carbonate,  and  the  liquid  is  heated  and  precipitated  with  calcium 
chloride.  The  washed  precipitate  is  heated  in  a  platinum  dish  with 
sulphuric  acid  ;  the  dish  is  covered  with  a  watch-glass  which  is  coated 
with  wax,  only  a  small,  bare  spot  being  exposed  to  the  fumes.  The 
test  shows  the  presence  of  as  little  as  0-009  gram  of  sodium  fluoride; 
smaller  quantities  may  be  found  by  working  on  larger  quantities  of 
the  sample.  L.  de  K. 

Quantitative  Nitrogen  Analysis  for  Very  Small  Amounts. 
Eilhard  A.  MnsciiKHucii,  I'all  Hekz,  and  Ernst  Merres  (Landw. 
Versuehe-Stat.,  1909,  70,  405 — 411). — The  apparatus  for  the  Graf 
process  ((insists  of  a  1 -litre  Kjeldahl  flask  provided  with  a  liugershoff 
distilling  tube,  which  reaches  to  the  bottom  of  a  second  500  c.c. 
Kjeldahl  flask.  The  substance  is  heated  with  200  c.c.  of  water  and  3 
grains  of  Devarda's  alloy,  and  50  c.c.  of  concentrated  sodium  hydroxide 
solution  in  tho  larger  lla-k,  and  most  of  tho  water  distilled  over  into 
the  second  flask  containing  60  c.c.  of  strong  sulphuric  acid  and  20  c.c. 
of  water.  When  the  heating  is  discontinued,  the  acid  solution  rises  in 
the  tube  and  flows  into  the  larger  flask.  The  latter  is  again  heated 
two  or  three  times  in  order  to  rinse  out  the  receiver,  the  condensed 
water  being  allowed  to  flow  back  each  time.  The  Kjeldahl  flask  is 
then  disconnected  and  heated  until  the  conversion  into  ammonia  is 
complete.     It  is  again  fitted  with  a  distilling  tube,  which  passes  through 

theoork  of  a  200  0,0.  Kjeldahl  Baak,  reaching  to  tho  bottom.    This 

II I  I:  is  provided  with  a  quart/,  glass  tube,  which  pas-es  to  tho  bottom 
of  an  Krlenmcycr  llask  containing  a  suitable  amount  of  .V/50  sulphuric 
acid  and  50  c.c.  of  di  tilled  water.  Tho  Kjoldahl  residue  is  dissolved 
in  water,  sodium  hydroxide  uddcd,  and  disl.llcd  as  usual  for  twenty 
minutes.  The  acid  is  titrated  with  X/50  alkali,  free  from  carbonate, 
l  '(in;'(i  red  being  used  as  indicator. 

I;,  alts  obtained  by  tho  method  showed  that  tho  error  need  not  he 
more  than   ±  O'OOOoL'O  gram  N.  N.  11.  J.  M. 
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Estimation  of  Ammonia  without  a  Condenser.  R.  0.  E.  Davis 
{J.  Amer.  Chem.  Soc,  1909,  31,  556— 558).— A  slight  modification  of 
Kober's  process  (Abstr.,  1908,  ii,  776)  for  urine,  so  as  to  render  it  fit 
for  the  estimation  of  nitrogen  in  cotton-seed  meal. 

The  heat  developed  by  the  neutralisation  of  the  acid  in  the  Kjeldahl 
flask  by  the  alkali  drawn  into  it  by  suction  from  another  bottle  is  not 
lasting  enough,  but  if  the  flask  is  placed  in  an  asbestos  box  it  keeps  warm 
for  an  hour  and  a-half,  and  the  ammonia  may  thus  be  expelled  fully  by 
the  air  current.  The  best  plan  is  to  absorb  the  ammonia  in  a  Folin  tube 
supplemented  with  a  tube  filled  with  glass  beads  moistened  with  acid. 
The  expulsion  of  the  ammonia  from  the  Kjeldahl  flask  may  be  facilitated 
by  adding  scrap  aluminium,  which  gives  off  hydrogen.  In  the  case  of 
cotton-seed  meal,  0-5  gram  is  digested  with  30  c.c.  of  sulphuric  acid  ;  a 
little  aluminium  may  be  added  instead  of  the  usual  globule  of  mercury. 
Before  neutralisation,  100  c.c.  of  water  are  added,  and  the  alkali 
introduced  develops  enough  heat  to  make  the  solution  boil.  An 
illustration  showing  the  complete  apparatus  is  given.  L.  de  K. 

Apparatus  for  the  Estimation  of  Ammonia.  Henri  Vigreux 
{Bull.  Soc.  chim.,  1909,  [iv],  5,  574 — 577). — The  author  has  applied  his 
special  form  of  condenser  tube  (Abstr.,  1908,  ii,  938)  to  the  apparatus  for 
the  Kjeldahl  estimation.  Such  a  tube  rises  vertically  from  the  flask,  and 
therefore  the  distillation  is  really  a  fractional  one,  the  ammonia 
passing  over  with  the  minimum  amount  of  water.  There  is  no  danger 
of  loss  of  acid  from  the  receiver,  as  the  condensing  tube  to  which  the 
vertical  tube  is  in  turn  connected  by  a  double  right-angled  bend  is  long 
enough  to  prevent  its  getting  into  the  distilling  flask  should  any 
sudden  regurgitation  take  place.  L.  de  K. 

Gravimetric  Estimation  of  Nitric  Acid.  Max  Busch  {Zeitsch. 
anal.  Chem.,  1909,  48,  368— 370).— A  reply  to  Hes  (this  vol.,  ii,  265). 
The  use  of  dried  filters  is  open  to  objection.  As  regards  the  concentra- 
tion, the  author  insists  that  10 — 12  c.c.  of  10%  nitron  acetate  solution 
should  be  added  to  80 — 100  c.c.  of  the  liquid  under  examination  ;  Hes 
uses  only  5  c.c.  to  250  c.c,  finally  to  750 — 1000  c.c,  and  this  may  be 
the  reason  why  he  did  not  get  satisfactory  results  in  the  estimation  of 
nitrates  in  waters  by  the  nitron  method.  L.  de  K. 

Busch's  Nitron  Process.  Peter  Pooth  {Zeitsch.  anal.  Chem., 
1909,48,375 — 376). — The  author  advises  the  preparation  of  only  a  small 
quantity  of  "  nitron  "  solution  at  a  time,  and  that  this  should  be  kept  in 
the  dark.  The  influence  of  hydrochloric  acid  on  the  precipitation  has  been 
studied,  and  it  is  found  that  for  every  0'1  gram  of  a  nitrate  the  hydro- 
chloric acid  should  not  exceed  100  c.c.  normal  solution.         L.  de  K. 

Estimation  of  Nitrates  by  Grandval  and  Lajoux's 
Method.  L.  Farcy  {Bull.  Soc.  chim.,  1909,  [iv],  5,  562—563).— 
A  reply  to  Lombard  and  Lafore  (this  vol.,  ii,  436).  The  author  agrees 
that  nitro-hydrochloric  acid  is  formed  in  the  reaction  (see  following 
abstract).  L.  de  K. 


616  ABSTRACTS   OF   CHEMICAL    PAPERS. 

Influence  of  Bromides  and  Iodides  on  the  Estimation 
of  Nitrates  in  Waters.  L.  Farcy  {Bull.  Soc.  chim.,  1909,  [iv], 
5,  563 — 566). — The  author  has  continued  his  experiments  (this  vol., 
ii,  34-t),  and  investigated  the  influence  of  bromides  and  iodides  on  the 
estimation  of  nitrates  in  water  by  Grandval  and  Lajoux's  colorimetric 
process.  The  following  conclusions  are  arrived  at  :  The  halogen  salts 
exercise  a  disturbing  influence.  The  coefficient  of  decolorisation  is 
different  according  to  the  salt  present  (the  action  of  the  iodide  is 
intermediate  between  that  of  the  chloride  and  bromide).  The 
mechanism  of  the  reaction  is  most  likely  the  same  for  the  three  classes 
of  halogen  derivatives.  It  seems  to  be  rather  complex,  and  the 
investigation  is  being  continued. 

Tables  are  given,  also  a  curve,  by  the  aid  of  which  the  true  amount 
of  nitrate  may  be  deduced  if  the  quantities  of  halogens  are  known. 

L.  DE  K. 

Detection  of  Phosphorus  by  means  of  the  Photographic 
Plate.  Luigi  Sabbatani  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i, 
468 — 475). — The  detection  of  phosphorus  in  blood,  tissue,  etc.,  can  be 
effected  conveniently  by  means  of  an  ordinary  silver  bromide  plate. 
Either  of  two  methods  may  be  employed  :  (1)  In  a  dark  room,  a  drop 
of  the  liquid  or  a  piece  of  the  tissue  is  placed  on  the  plate,  which, 
after  ten  minutes,  is  washed  under  a  water  tap,  developed,  and  fixed  in 
the  ordinary  way.  Should  there  be  phosphorus  in  the  liquid  or 
tissue,  a  brown  or  black  spot  will  appear  on  the  plate,  the  depth 
depending  on  the  amount  of  the  phosphorus.  By  this  method  a  few 
hundred-thousandths  of  a  mg.  of  phosphorus  are  rendered  evident.  (2) 
About  10  c.c.  or  10  grams  of  the  material  to  be  examined,  well 
shredded  if  solid,  is  placed  in  a  small,  cylindrical  beaker  with  a  flat, 
ground  edge,  on  which  rests  the  plato  with  the  emulsion  downwards. 
After  an  hour,  the  plate  is  washed,  developed,  and  fixed  as  usual,  The 
action  of  phosphorus  vapour  on  the  plate  is  favoured  by  the  presenco 
of  water  vapour  and  by  a  rather  high  temperature  of  the  material  and 
a  rather  low  one  of  the  plate. 

The  presence  of  small  quantities  of  phosphorus  in  the  air  expired  by 
a  poisoned  animal  or  in  tho  surrounding  air  may  bo  detected  by 
allowing  a  jet  of  tho  air  to  irapingo  on  a  part  of  the  photographic  plato 
arranged  in  a  suitable  case. 

Othor  substances  which  influence  a  sensitive  plate  similarly,  and  are 
of  ^biochemical  importance,  are  hydrogen  sulphide  and  hydrogen  pec 
oxide.  The  sensitiveness  of  the  plate  to  these  three  substances  in 
aqueous  solution  at  the  ordinary  temperature  is  of   the  same  order 

when  the  aqueous  solutions  are  placed  in  contact  with  the  plato,  but  is 

very   much  less  for  hydrogen    peroxide    vapour   than   for   hydrogen 

BUlphid •    phosphorus    Vapour,       If   hydrogen    sulphide   is   present,   a 

fow  drops  of  lead  acetate  solution  are  added  before  testing  for 
phosphorus,  whilst  the  intluonce  of  hydrogen  peroxide  is  avoided  by 
allowing  t  lie  rapOUT  bo  BOl   on  I  lie  pi  ile  ai  ae  oribed  above      T.  II .  V. 

Microchemical  Method  for  Phosphorun  in   Plants.     OOBBAOO 

BONOIOVAHM      (I"'      H       l.hhit''     Vfiirln    Sri  ,    I., II.    Arli.,     1907    'S,    67, 

'i/'j     6H5.    Compare  this  vol.,  ii,  512), — The  method  of  Lilienfeld  and 
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Monti  (Abstr.,  1893,  ii,  135),  modified  by  Pollacci  (Malpighia,  1S94, 
8,  3G1),  is  unsuitable  for  the  detection  of  phosphorus  (compare 
Racibor.ski  and  Arcangeli,  Rot.  Zeit.,  1893,  145  ;  Macallum,  Abstr., 
1899,  ii,  232).  N.  H.  J.  M. 

Method  for  the  Estimation  of  Phosphoric  Acid  in  Urine 
and  in  Alkali  Phosphate  Solutions.  Paul  von  Liebermann 
(Biochem.  Zeitsch.,  1909,  18,  44 — 57). — The  method  is  similar  to 
Volhard's  estimation  of  halides.  The  phosphoric  acid  is  precipitated 
by  the  addition  of  a  known  quantity  of  standard  silver  nitrate  solution, 
and  the  excess  of  silver  in  the  filtrate  estimated  by  titration  with 
alkali  thiocyanate.  In  the  case  of  urine,  it  is  necessary  to  first 
precipitate  the  phosphates  by  means  of  magnesia  mixture,  and  then 
wash  in  order  to  remove  other  substances  which  yield  precipitates  with 
silver  salts. 

Full  details  for  using  the  method  in  the  case  of  urine  are  given. 
With  an  alkali  phosphate  solution  the  following  procedure  is  recom- 
mended. 

A  given  volume  of  the  solution  is  treated  with  12 '5  c.c.  of  pure  nitric 
acid  (1'31)  and  diluted  to  50  c.c,  the  silver  nitrate  is  added,  the 
solution  neutralised  with  ammonia,  diluted  to  a  given  volume,  filtered, 
and  the  silver  estimated  in  100  c.c.  of  the  filtrate.  J.  J.  S. 

Examination  of  Calcium  Phosphate  Food.  Oskar  Kellner 
(Landw.  Versuchs-Stat.,  1909,  70,  471— 480).— The  following  method 
is  recommended.  The  finely  powdered  substance  (2-5  grams)  in  a  dry 
400  c.c.  flask  is  treated  with  250  c.c.  of  Petermann's  citrate  solution, 
and  shaken  for  half  an  hour  in  a  rotatory  apparatus.  The  solution  is 
then  passed  through  a  dry  filter  into  a  dry  vessel,  and  50  c.c.  of  it 
( =  0-5  gram  substance)  treated  with  strong  nitric  acid  (20  c.c.)  and  then 
with  water  (about  50  c.c),  and  boiled  for  ten  minutes.  The  phosphoric 
acid  is  then  precipitated.  N.  H.  J.  M. 

Mercury  Seal  in  Place  of  Cork  or  Indiarubber  for  Con- 
necting the  Combustion  Tube  with  the  Calcium  Chloride 
Tube.  J.  Marek  (/.  pr.  Ghem.,  1909,  ii,  79,  ,510—512).-— The 
author  has  simplified  the  mercury  seal  previously  described  by  him 
(Abstr.,  1907,  ii,  909).  The  end  of  the  combustion  tube  is  drawn  out 
and  turned  upwards  at  right  angles.  Over  this  narrow  portion  is 
fitted,  by  means  of  a  cork,  a  wide  glass  tube  containing  mercury, 
which  forms  the  seal.  The  side-tube  of  the  calcium  chloride  tube  is  so 
modified  that  it  fits  over  the  narrow  end  of  the  combustion  tube  and 
dips  under  the  mercury,  thus  forming  an  air-tight  joint.         T.  S.  P. 

Apparatus  for  Estimating  Hydrogen  Given  Off  on  Treating 
Metals  with  Acids.  Emile  Kohn-Abrest  (Ann.  Chim.  anal.,  1909, 
14,  177 — 182). — The  apparatus  consists  essentially  of  a  generating 
flask  in  which  the  metal  is  attacked  by  hydrochloric  acid  (1  :  10), 
drying  tubes,  a  combustion  tube  with  copper  oxide  heated  to  redness, 
tubes  intended  for  absorbing  the  water  formed,  and  an  apparatus  to 
supply  carbon  dioxide  to  sweep  out  completely  any  traces  of  hydrogen 
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and   water  vapour.     For  details,  the  illustrations  of  the  rather  com- 
plicated arrangement  should  be  consulted.  L.  de  K. 

Direct  Estimation  of  Two  Co-existent  Substances  Without 
Separation.  Ath.  J.  Sofianopoulos  (Bull.  Soc.  ohim.,  1909,  [iv],  5, 
632 — 641). — This  depends  on  the  principle  that  if  a  known  weight  of 
a  mixture  of  salts  of  two  metals  with  the  same  acid  is  wholly 
converted  into  a  mixture  of  the  salts  of  a  second  acid  and  the  product 
is  weighed,  it  is  possible  to  calculate  the  composition  of  the  original 
mixture.  In  the  first  part  of  the  paper  the  method  of  obtaining  the 
two  equations  necessary  for  this  calculation  is  given,  and  in  the  second 
part  the  possibility  of  extending  this  method  to  mixtures  of  more  than 
two  substances  is  discussed.  As  a  concrete  illustration,  the  analysis  of 
a  Greek  pyrolusite  is  quoted.  After  separating  silica  as  usual,  two- 
thirds  of  the  filtrate,  containing  the  matter  soluble  in  hydrochloric  acid, 
is  treated  with  ammonia,  ammonium  chloride,  and  bromine  in  the 
usual  way,  and  the  mixed  precipitate  collected,  dried,  treated  with 
nitric  acid,  ignited,  and  weighed  as  a  mixture  of  ferric,  aluminium,  and 
manganese  oxides.  The  mixture  is  then  treated  with  hydrofluoric  acid, 
and  the  mixed  dry  fluorides  obtained  weighed.  A  definite  portion  of 
the  original  filtrate  is  next  boiled  with  excess  of  zinc  oxide,  and  the 
manganese  in  it  estimated  by  titration  with  potassium  permanganate. 
From  the  three  figures  thus  obtained,  the  relative  proportions  of 
manganese,  iron,  and  aluminium  in  the  precipitate  can  be  calculated. 
The  compounds  most  suitable  for  this  method  of  working  are  the 
fluorides,  silicofluorides,  and  oxides  obtained  by  ignition  of  nitrates. 

T.  A.  H. 

Estimation  of  Potassium  in  Soils.  P.  pe  Sornay  (Bull.  Assoc. 
rhi,„.  Sucr.  Dist.,  1909,  26,  976— 978).— A  slight  modification  of 
Ronnet's  process  (Abstr.,  1908,  ii,  534).  An  aliquot  part  of  the  nitric 
acid  extract  of  the  soil  (representing  20  grams  of  material)  is 
evaporated  with  addition  of  a  few  drops  of  barium  nitrate,  and  the 
residue  is  ignited  for  about  five  minutes  in  order  to  decompose 
the  nitrates  formed.  The  mass  is  (hen  mixed  with  12  to  15  grams  of 
oxalic  acid  and  a  little  water,  precautions  being  taken  against  spirtiug. 
The  whole  is  then  evaporated  to  drynos  and  again  calcined,  SO  as 
to  convert  the  calcium  and  magnesium  into  carbonates.  Iron  and 
aluminium  remain  as  oxides.  The  residue  is  now  boiled  with  water, 
of  which  30  to  40  cc,  auffioe  for  a  complete  extraction  of  the  potassium, 
which  is  then  estim  usual  as  platiniohloride.  U  de  K. 

Estimation  of  Potassium  in  Soils  as  Phosphomolybdate. 
P.  i>i:  Sornai  {Bull.  Aaaoo.chim.  S%ur.  Dial.,  1909,26,978—980).— 
Bj  adding  to  solutions  of  potassium  chloride,  nitrate,  an  I  sulphate  ol 
known  pots  -nun  content  a  definite  amount  of  phosphomolybdio  aoid, 
and  estim  phoric  aoid  both  in  the  precipitate  and  filtrate, 

tuthor  has   obtained    results   proving    thai    the   composition   of 
potac  i i ■  1 1 >  phosphomolybdate  is  not  oonstant.  L  dx  K. 

Double  Fluorides  of  Sodium.      \Y.  A    R,  Wiles  (Proo.  Comb, 

Phil.  Soc.,  1909,  15,  76     77). — Experiment    are  described  which  show 

:  :     ipitated  al st  completely  from  solution  in  the 
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form  of  a  double  fluoride  with  aluminium.  To  prepare  the  precipitant, 
excess  of  moist  aluminium  hydroxide  is  left  for  two  days  in  contact 
with  concentrated  hydrofluoric  acid.  To  diminish  the  concentration 
of  the  hydrogen  ions,  an  equal  bulk  of  a  cold  saturated  solution  of 
copper  acetate  is  added  to  the  hydrofluo-aluminic  acid  solution,  which 
is  then  boiled  and  filtered.  An  equal  volume  of  a  50%  solution  of 
ethyl  alcohol  is  then  added  ;  this  increases  the  sensitiveness  of  the 
reaction. 

The  solution  to  be  tested  for  sodium  is  added  to  the  hot  reagent  and 
boiled  for  some  time.  The  test  appears  to  be  very  delicate,  one  part 
of  sodium  chloride  in  20,000  parts  of  water  being  readily  detected. 
The  precipitated  substance  has  not  the  composition  of  cryolite ;  the 
atomic  ratio  of  sodium  to  aluminium  is  1*1  to  1.  Potassium  and 
ammonium  are  not  precipitated  by  the  reagent,  but  it  yields  insoluble 
compounds  with  solutions  containing  silver,  magnesium,  calcium, 
strontium,  barium,  and  lead.  H.  M.  D. 

Assay  of  [Burnt]  Magnesite.  Merck  Guano  und  Phosphat 
"Weuken.  Aktien-Ges.  (Chem.  Ze.it.,  1909,  33,  545— 546).— 5 '05  Grams 
of  burnt  magnesite  are  boiled  with  150  c.c.  of  2Ar-sulphuric  acid  until 
foaming  sets  in  ;  some  water  is  then  added,  and  the  boiling  is 
repeated.  When  cold,  the  whole  is  diluted  to  500  c.c. ;  100  c.c. 
of  the  solution  are  mixed  with  50  c.c.  of  20%  ammonium  chloride 
solution,  and  the  excess  of  acid  is  then  titrated  with  JY/2-sodiuin 
hydroxide,  using  methyl-orange  as  indicator.  This  gives  the  joint 
amount  of  the  magnesium,  calcium,  iron,  and  aluminium  oxides. 
Another  100  c.c.  are  placed  in  a  500  c.c.  flask,  the  requisite  amount 
of  iV/2-alkali  is  added,  and  then  25  c.c.  of  2i\r-sodiuni  hydroxide. 
After  diluting  to  the  mark  and  thorough  shaking,  the  liquid  is 
filtered  after  a-quarter  of  an  hour;  1O0  c.c.  of  the  filtrate  are 
now  titrated  with  JV/10-sulphuric  acid,  with  phenolphthalein  as 
indicator.  The  sodium  hydroxide  consumed  represents  the  joint 
amount  of  magnesium  and  iron-aluminium  oxides.  The  two  latter  are 
estimated  in  the  usual  manner,  by  a  double  precipitation  with  ammonia, 
in  one  gram  of  the  sample  after  removing  the  soluble  silica  by  evapora- 
tion with  hydrochloric  acid  as  usual.  The  calculation  is  as  follows  : 
The  magnesium  oxide  content  is  obtained  by  deducting  the  number  of 
c.c.  of  sulphuric  acid  (second  titration)  from  100.  For  each  1% 
of  joint  iron  and  aluminium  oxides,  0-7  c.c.  should  be  deducted,  and  to 
the  final  result  0'2  must  be  added  ;  each  c.c.  =  1%  of  magnesium 
oxide.  The  calcium  oxide  content  is  calculated  from  the  two 
titrations.  If  the  number  of  c.c.  of  alkali  (first  titration)  is  deducted 
from  120,  the  amount  of  iVr/2-sulphuric  acid  consumed  is  obtained. 
The  difference  between  this  number  and  the  number  of  c.c.  of  alkali 
(second  titration)  reckoned  as  decinormal  gives  when  multiplied  by 
P385  the  calcium  oxide  content. 

Burnt  magnesite  contains  a  large  proportion  of  its  silica  in  the 
soluble  condition,  but  in  the  crude  mineral  there  seems  to  be  no 
soluble  silica.  L.  de  K. 

The  Mercury  Cathode.  Wilhelm  Bottgeb  (Ber.,  1909,  42, 
1824 — 1839). — An    improved    method    is   described    for   performing 
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electrolytic  estimations  with  a  mercury  cathode,  which  requires  less 
time  and  gives  more  concordant  results  than  the  usual  methods.  A 
fairly  low  current  density  (28  amperes  per  sq.  dm.)  is  used,  to  avoid 
heating.  At  the  end  of  the  electrolysis,  an  excess  of  2iV-sodium 
acetate  is  added,  the  current  disconnected,  and  the  amalgam  washed 
successively  with  water,  alcohol,  and  ether.  The  adhering  ether  is 
removed  as  far  as  possible  with  filter  paper,  and  finally  by  a  current 
of  dry  air,  led  in  by  a  capillary  tube  above  the  surface  of  the  amalgam. 
No  mercury  is  lost  in  this  way.  A  helical  rotating  anode  is  used. 
Methyl  alcohol  may  replace  the  alcohol  and  ether  for  washing.  A 
large  number  of  estimations  of  zinc  are  given  to  show  the  accuracy  of 
the  method.  The  addition  of  sodium  acetate  is  shown  not  to  cause 
deposition  of  sodium.  The  addition  of  ammonia  to  neutralise  the 
acidity  of  the  electrolyte,  instead  of  sodium  acetate,  leads  to  loss 
of  zinc,  apparently  owing  to  a  formation  of  ammonium  amalgam,  which 
decomposes  and  emulsifies  the  amalgam.  0.  H.  D. 

Spectrographs  Analysis  of  a  Specimen  of  Commercial 
Thallium.  James  H.  Pollok  (Sci.  Proc.  Roy.  Dull.  Soc,  1909,  11, 
338 — 344). — For  the  detection  of  the  lines  due  to  impurities  a 
photograph  was  first  taken  with  a  pure  specimen  of  the  metal,  using 
a  long  slit.  The  slit  was  then  reduced  to  one-third  of  its  original 
length,  and  a  photograph  of  the  commercial  metal  was  superposed  on 
the  former.  By  this  means  the  lines  which  are  due  to  impurities 
are  found  in  the  short  spectrum,  and  can  be  very  quickly  measured 
and  identified.  The  impurities  thus  found  in  a  sample  of  commercial 
thallium  wore  lead,  tin,  copper,  and  aluminium.  11.  M.  D. 

Volumetric  and  Gravimetric  Estimation  of  Thalhum  in 
Alkaline  Solution  by  means  of  Potassium  Ferricyanide. 
Philip  E.  Browning  and  Howard  E.  Palmer  (Zeitsch.  anorg.  Chem., 
1909,  62,  218— 220*).— The  method  previously  described  for  the 
estimation  of  cerium  (Abstr.,  1908,  ii,  736)  is  also  applicable  to 
thallium.  Excess  of  potassium  ferricyanide  is  added  to  a  solution  of  a 
lhallous  salt,  followed  by  potassium  hydroxide.  The  brown  thallio 
hydroxide  is  filtered  through  asbestos  and  washed.  The  filtrate  is 
acidified  with  sulphuric  acids,  and  titrated  with  potassium  perman- 
ganate : 

Tl20  +  4K8Fe(CN)8  +  4  KOH  =  TlaOs  +  4  K ,  Ko((  !N)„  +  2H20. 
r.K  ,Ke(CN)fi  +  KMn04  +  4I1.,S04  = 

.r.KaFe(CN)„  +  3K..SO.,  +  MnS04  +  4H..O. 
A  small  collection  has  to  be  made  for  tlio  amount  of  permanganate 
required  to  produce  a  visiblo  coloration. 

The  same  method  may  bo  employed  gravimrlrirally,  the  precipitated 
thallio  hydroxide  being  washed  with  hot  water  and  dried  at.  200". 
lioth  methods  give  accurate  resulta  0,   II.  D. 

Volumetric  Method  for  the  Estimation  of  Cerium  in  the 
Presence  of  other  Rnro  K.-uihu.  I'muh  .1.  Mmail  (J.  Amur, 
Chum.  Soc,  1909]  31,  523  .v.-'.r>).  Fifty  0.0,  of  the  nitrate  solution  are 
evaporated  with  20  0.0,  of  sulphuric  acid  until  sulphuric  fumes  appear. 
When  oold,  2  gram    of  ammonium  sulphate  are  added,  and  the  whole 

IB,  [It],  27,  879- 
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is  diluted  with  SO  c.c.  of  water.  One  gram  of  sodium  bismuthate  is 
added,  and  the  mixture  heated  to  boiling  ;  this  converts  the  cerium 
into  eerie  sulphate.  After  cooling  slightly,  50  c.c.  of  2%  sulphuric 
acid  are  added,  the  solution  is  filtered,  and  the  filter  washed  with 
100 — 150  c.c.  of  the  same  acid.  Standard  ferrous  ammonium  sulphate 
is  added  until  the  colour  has  changed  from  yellow  to  colourless,  in 
order  to  reduce  the  salt  to  the  cerous  state,  and  the  excess  of  iron  is 
then  titrated  with  permauganate.  The  value  of  the  permanganate  in 
terms  of  iron   x  3'0S415  =  cerium  dioxide.  L,  be  K. 

Separation  of  Chromium,  Iron,  Aluminium,  and  Zinc  in  a 
Mixture.  M.  Emmanuel  Pozzi-Escot  (Bull.  Soc.  chim.,  1909,  [iv], 
5,  558 — 559). — -Estimation  of  Iron. — To  the  boiling  solution  is  added 
an  excess  of  sodium  hypobromite  (containing  a  large  excess  of  alkali), 
and  the  boiling  is  continued  for  ten  minutes.  The  precipitate  is  freed 
from  aluminium  and  zinc  by  redissolving  in  hydrochloric  acid  and 
reprecipitating  with  excess  of  potassium  hydroxide.  The  iron  pre- 
cipitate is  then  once  more  redissolved  in  hydrochloric  acid  and 
reprecipitated  with  ammonia  as  usual. 

Estimation  of  Aluminium. — The  alkaline  liquid  containing  aluminium, 
chromium,  and  zinc  is  acidified  with  hydrochloric  acid  and  boiled  to 
expel  the  bromine.  The  aluminium  is  then  precipitated  at  the  boiling 
point  with  ammonia. 

Estimation  of  the  Chromium. — The  filtrate  from  the  aluminium  is 
acidified  with  hydrochloric  acid,  and  the  chromic  acid  is  reduced  by 
boiling  with  alcohol ;  the  chromium  is  then  precipitated  with  excess  of 
ammonia. 

Estimation  of  Zinc. — The  filtrate  from  the  chromium  is  precipitated 
with  ammonium  sulphide,  and  the  zinc  sulphide  treated  as  usual. 

L.  de  K. 

Copper  as  a  Reducing  Agent  for  Ferric  Salts  previous  to 
their  Estimation  Volumetrically.  W.  Colet  Birch  (Chem.  News, 
1909,  99,  273— 275).— The  author  confirms  the  experiments  of  Storch 
(Abstr.,  1893,  ii,  468),  who  obtained  satisfactory  results  by  reducing 
the  ferric  iron  with  metallic  copper  in  sulphuric  acid  solution,  and  has 
extended  the  process  to  hydrochloric  acid  solutions.  The  analysis  is 
briefly  as  follows  : 

Twenty-five  to  thirty  pieces  of  pure  clean  sheet  copper,  2  by  2J  cm., 
and  bent  at  right  angles  in  the  middle,  are  placed  in  a  round-bottomed 
flask,  the  acid  iron  solution  is  added,  and  the  whole  boiled  gently  for 
at  least  five  minutes.  The  liquid  is  then  poured  off,  the  copper 
rinsed  a  few  times  with  air-free  water,  and  the  liquid  titrated  with 
potassium  dichromate  solution  in  the  usual  way,  a  solution  of 
potassium  ferricyanide  in  dilute  sulphuric  acid  serving  as  indicator. 
The  dichromate  must  be  standardised  by  means  of  a  definite  quantity 
of  iron  oxide  dissolved  in  hydrochloric  acid  previously  reduced  by 
copper  as  described.  L.  de  K. 

Estimation  of  Nickel  in  Presence  of  Cobalt.  Jean  A.  Sanchez 
(Bull.  Hoc.  chim.,  1909,  [iv],  5,  641 — 647). — The  process  depends  on 
the  fact  that  if  excess  of  potassium  cyanide  is  added   to  a  solution 
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containing  nickel  and  cobalt,  the  latter  is  converted  into  potassium 
cobaltocyanide,  which,  if  the  solution  is  evaporated  to  dryness  in  air, 
changes  to  potassium  cobilticyanide.  On  re-solution  in  water  and 
addition  of  silver  nitrate,  in  excess,  the  cobalt  is  precipitated  as  silver 
cobalticyanide  and  the  nickel  is  left  in  solution  as  the  nitrate,  and  can 
be  estimated,  the  excess  of  silver  being  first  removed  by  adding 
potassium  bromide.  To  the  filtrate,  sodium  hydroxide  and  bromine  are 
then  added,  and  the  hydrated  nickel  sesquioxide  ignited  and  weighed. 
As  an  alternative,  the  hydrated  sesquioxide  may  be  transferred  to  a 
flask  containing  a  solution  of  potassium  iodide  acidified  with  sulphuric 
acid,  when  the  action  represented  by  the  following  equation  takes 
place:  Ni203  +  2KI  +  H2S04  =  K,S04  +  2NiO  +  I2.  The  iodine  liberated 
may  be  estimated  by  means  of  sodium  thiosulphate. 

If  it  is  desired  to  determine  cobalt  as  well  as  nickel,  the  mixed 
oxides  are  precipitated  in  the  usual  way  with  sodium  hydroxide 
and  bromine  water,  and  weighed.  This  mixture  is  then  treated 
as  described  above  for  the  estimation  of  nickel,  and  the  cobalt 
obtained  by  difference.  Full  details  of  the  methods  of  manipulation, 
quantities  to  be  used,  and  precautions  to  be  taken  are  given  in  the 
original.  T.  A.  H. 

Assay  of  Antimony  Alloys.  Paul  Nicoiardot  and  Krei.l 
(Bull.  Soc.  chim.,  1909,  [iv],  5,  559—562). — The  process  is  based  on 
Deville's  nitrate  method  (J.  Pharm.  Chim.,  1855).  The  alloy  is 
attacked  with  nitric  acid  (D  1 -2)  and,  after  evaporation  on  the  water- 
bath,  the  residue  is  heated  for  some  time  at  125°  or  a  little  above,  and 
the  mass  is  then  taken  up  with  water  acidified  with  nitric  acid.  Tin 
and  antimony  remain  as  insoluble  oxides,  which  are  collected  at  the 
pump  in  a  small,  cylindrical  tube,  and  finally  reduced  in  a  current  of 
hydrogen  at  400°.  The  metal  obtaiued  is  tested  quantitatively  for 
tin  and  antimony  by  the  ordinary  methods.  Tin  may  be  weighed  as 
oxide,  but  not  the  antimony,  its  oxide  being  of  a  somewhat  variable 
composition. 

Lead  is  estimated  as  usual  in  the  nitric  acid  solution.  Copper 
in  bronzes  is  best  deposited  electrolytically  from  a  nitric  acid  solution  ; 
the  tin  and  antimony  oxides  should  not  bo  removed.  L.  DE  K. 

Analysis  of  Tantalum  Ores.  Edward  y.  Simtson  (Cfam.  Nnm, 
1909,  99,  243—244). — A  reply  to  Giles,  who  objects  to  fusion  with 
alkali  hydroxide  (this  vol.,  ii,  352).  Potassium  hydroxide  is  the  most, 
uitiiblc  sub  i.ii.i!  for  opening  up  the  tantalum  ores,  using  c  parts  to 
1  part  of  finely  powdered  sample.  Nickel,  or  in  some  cases  silver, 
eruoiblei  maj  be  used,  covered  with  a  lid  slightly  convex  on  the  under 
side  ;  the  fusion  is  continued  for  fifteen  to  sixty  minutes, 

In    order  to   prevent   creeping  of   the  alkali   during   fusion,  a  small 
millboard  i ■    tiikon,  and  in  it   is  OUl   a  riivulur    hole  of 

neb  :i  sise  thai  when  the  oruoible  >  pret  ed  tightly  into  it  the  bol  torn 
only  projeots  a  quarter  of  an  inch,  By  means  of  a  bunsen  burner 
tho  lower  part  oi  the  oruoible  is  thus  heated  to  rodnoss,  whilst  the 

upper  purl,  remain    r |  i intively  cold. 

1 1  appear!  that  whon  a  dilute  solution  of  mixed  potassium  tiintahite, 
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niobate,  and  titanate  is  slightly  acidified  with  hydrochloric  acid,  only 
a  portion  of  the  niobium  is  precipitated  as  hydroxide,  the  remainder 
being  present  in  the  form  of  a  soluble  double  chloride  of  titanium  and 
neobium.  L.  de  K. 

Detection  of  Wood  Spirit  in  Galenical  Tinctures.  Henri 
Carette  (J.  Pharm.  Chin.,  1909,  [vi],  29,  481— 484).— Gay's  test, 
which  depends  on  the  formation  of  nitrogen  iodide  when  ammonia  is 
added  to  a  solution  of  iodine  in  presence  of  acetone  (which  always 
occurs  in  wood  spirit  of  commerce),  is  modified  with  a  view  to  increasing 
its  delicacy. 

Ten  c.c.  of  the  tincture  are  distilled,  and  5  c.c.  of  distillate  collected. 
To  this  are  added  5  c.c.  of  water,  5  c.c.  of  ammonia  (D  0'930),  and 
1  c.c.  of  tincture  of  iodine  (Codex  Francais,  1884).  The  mixture 
is  shaken  during  fifteen  minutes,  and  exposed  to  diffused  daylight. 
A  black  precipitate  of  nitrogen  iodide  is  formed  on  adding  the  iodine 
solution,  and  if  acetone  is  present,  on  remaining  at  18°  in  the  light, 
this  precipitate  gradually  changes  into  iodoform.  If  very  little  acetone 
is  present,  the  tube  should  be  warmed  at  55°  until  the  precipitate 
disappears,  and  then  the  liquid  shaken  with  ether.  The  latter  dissolves 
out  the  iodoform,  which  can  be  recovered  by  allowing  the  solvent  to 
evaporate.  In  the  absence  of  acetone,  the  nitrogen  iodide  persists  in 
daylight  for  at  least  twelve  hours  at  18°,  but  only  for  about  fifteen 
minutes  at  65°.  T.  A.  H. 

Schnoitt's  Process  for  the  Estimation  of  the  Total  Esters  in 
Wine.  Francesco  Scvjrti  and  G.  de  Plato  (C/iem.  Zenlr.,  1909,  i, 
1045— 1046;  from  Slaz.  sperim.  agrar.  ilal.,  19U8,  41,  681—688).— 
A  solution  is  prepared  containing  the  same  amount  of  dextrose, 
kevulose,  and  onotannin  as  the  sample  to  be  tested,  and  its  neutralising 
power  when  boiled  with  alcoholic  potassium  hydroxide  is  ascertained. 
The  alkali  absorbed  is  then  deducted  from  the  amount  of  alkali 
neutralised  on  saponification  of  the  sample,  and  the  result,  after 
allowing  for  the  acidity  of  the  wine,  represents  the  esters.  One  c.c. 
of  .YTO-potassium  hydroxide  =  0010275  gram  of  esters  calculated  as 
diethyl  tartrate.     A  number  of  results  are  given  in  a  table. 

L.  de  K. 

Estimation  of  Essences  in  Liqueurs.  L.  Vandam  (Ann.  Chim, 
anal.,  1909,  14,  174 — 179). — One  hundred  c.c.  of  the  sample  are 
placed  in  a  distilling  flask,  a  little  fine  pumice  stone  is  added,  and 
70  c.c.  are  collected  in  a  100  c.c.  receiver.  After  taking  the  alcoholic 
strength,  the  liquid  is  diluted  with  a  calculated  amount  of  water  and 
alcohol  in  such  a  manner  that  there  shall  be  exactly  100  c.c.  of 
alcohol  of  50°.  If  the  solution  is  still  turbid  at  17 — 18°,  it  must  be 
diluted  with  an  equal  volume  of  alcohol  (of  50°).  It  contains  all  the 
essence  present  in  the  sample. 

Twenty-five  c.c.  of  the  solution,  are  placed  in  a  test-tube,  and  water 
is  added  from  a  burette  until  a  permanent  turbidity  is  noticed  (temp, 
from  16°  to  18°).  Reference  is  then  made  to  empirical  tables 
constructed  for  various  kinds  of  essences.  L.  de  K. 
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A  General  Reagent  for  Phenols.  Jean  Pougnet  (Chem.  Zentr., 
1909,  i,  1508;  from  Bull.  Sci.  rharm.,  1909,  16,  142— 145).— The 
reagent  consists  of  20  drops  of  40%  formaldehyde  per  10  c.c.  of  water,  to 
which  before  use  an  equal  volume  of  sulphuric  acid  is  added.  On  adding 
this  to  phenols  or  substances  containing  at  least  one  phenolic  group, 
characteristic  precipitates  or  colorations  are  obtained.  The  test  is 
applied  as  follows  :  about  002  gram  of  the  substance  is  placed  in  a  test- 
tube,  1  c.c.  of  the  reagent  is  added,  and  then  1  c.c.  of  sulphuric  acid. 
If  the  substance  is  a  liquid,  1  c.c.  is  mixed  with  1  c.c.  of  sulphuric 
acid,  and  2  drops  of  formaldehyde  are  added.  The  author  has  tried  the 
test  with  thirty-four  substances.  The  reagent,  in  which  the  formalde- 
hyde had  been  replaced  by  acetaldehyde,  paraldehyde,  anisaldehyde, 
acetone,  and  benzaldehyde,  was  also  tried  with  resorciuol  and  morphine. 

L.  de  K. 

Methylglyoxal  as  a  General  Colour  Reagent  in  Analysis. 
Georges  Deniges  (Bull.  Soc.  chim.,  1909,  [iv],  5,  649 — 651). — Methyl- 
glyoxal is  found  to  give  characteristic  colour  reactions  with  many 
phenols,  alkaloids,  etc.,  and  consequently  it  is  proposed  to  employ 
it  as  a  general  reagent.  The  solution  used  is  prepared  by  adding  to 
20  c.c.  of  a  5%  aqueous  solution  of  glycerol,  100  c.c.  of  water 
and  0'6  c.c.  of  bromine,  and,  after  the  halogen  has  dissolved,  heating 
the  solution  during  twTenty  minutes  at  100°.  It  is  then  concentrated 
to  100  c.c,  20  c.c.  of  sulphuric  acid  added,  and  50  c.c.  of  distillate, 
which  is  to  be  used  as  the  reagent,  collected. 

This  in  presence  of  sulphuric  acid  gives  the  following  colorations 
with  the  substances  named:  pyrogallol  (brown),  resorciuol  (orange), 
catechol  (red),  a/;omorphine  (violet-red),  morphine  (yellow  to  yellowish 
brown),  codeine  (yellow,  changing  to  green).  In  presence  of  sulphuric 
and  acetic  acids  it  gives  the  following  reactions  with  the  substances 
named  :  indole  (strawberry-red),  scatole  (orange),  pyrrole  (brown). 
With  potassium  bromide  and  sulphuric  acid  the  following  colours  are 
obtained :  phenol  (carmine-red,  changing  to  orange),  salicylic  acid 
(violet),  gallic  acid  (blue,  changing  to  violet),  benzene  homologues 
(rod),  naphthalene  (green),  santonin  (reddish-violet,  changing  to  blue, 
and  linally  to  green),  and  thiophen  (red,  changing  to  violet  and  blue). 
Traces  of   thiophen  may  be  detected  in  benzene  by  this  roagent. 

Blight  variations  in  applying  the  test  are  necessary  in  some  cases, 
and  these  are  given  in  detail  in  the  original,  Glyoxal  gives  reactions 
of  a  similar  kind,  but  is  less  easy  to  use.  T.  A.  H. 

Detection  of  Inositol  in  Natural  Wines.  G.  Peruin  (Ami. 
Chim.  anal.,  1909,  14.  L82  183).  Two  hundred  c.c.  of  the  sample  are 
mixed  with  20c.c  of  basic  lead  acetate  and  a  Few  drop  i  of  alcoholic  tannic 
acid.    The  filtrate  is  freed  from  lead  by  means  of  hydrogen  sulphide, 

and  after   decolorising    die   filtrate  with  animal    charcoal,  if  necessary, 

i  he  ci dm 1 1  ic     liquid  iaei  aporated  In  a  poroelain  dish  on  the  water  bath 
until  10    20  0.0,  "i   a  lyrupy  mass  an  left.     Two  drops  of  thii 

I  mi  a  platinum   foil  with  a  drop  of   1(>"..  Bilver  nitrate  solution, 
and  tin;  whole  la  evaporated  and  heated  until  the  mass  u  oarboniatd  . 
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on  further  incineration,  a  fine  rose  coloration,  slightly  violet,  is  noticed, 
which  disappears  on  cooling,  but  returns  on  heating.  L.  de  K. 

Seliwanofl" s  Reaction.  William  Oechsnee  de  Coninck  (Bull. 
Soc.  chim.,  1909,  [iv],  5,  569). — A  reply  to  Pieraerts (this  vol.,  ii,  272). 
The  author  states  that  the  colorations  obtained  by  heating  with 
hydrochloric  acid  certain  urines  to  which  resorcinol  has  been  added, 
are  not  characteristic  of  diabetes.  These  colorations,  as  far  as  diabetic 
urines  are  concerned,  may  be  due  to  dextrose  as  well  as  hevulose. 
The  Seliwanoff-Borchardt  test  is  not  at  all  an  absolute  one,  and  is  no 
criterion  of  true  lsevulosuria.  L.  de  K. 

Analysis  of  Galactose.  Albert  Ferxau  (Zeitsch.  physicl.  Chem., 
1909,60,  284— 288).— The  following  modification  of  Tollens' method 
is  recommended  :  60  c.c.  of  nitric  acid  (T15)  are  poured  into  5  grams 
of  galactose  in  a  150  c.c.  beaker,  and  the  mixture  evaporated  to 
15 — 16  c.c.  on  a  water-bath.  When  cold,  40  c.c.  of  water  are  added, 
and  the  mixture  left  for  twelve  hours  at  the  ordinary  temperature. 
The  precipitate  of  mucic  acid  is  then  removed  to  a  Gooch  crucible, 
washed  with  50  c.c.  of  water,  dried  in  a  steam-oven,  and  weighed.  By 
this  method,  pure  galactose  invariably  yields  more  than  70%  of  mucic 
acid.  If  smaller  amounts  of  water  are  used,  other  acids  are  retained 
by  the  mucic  acid  and  affect  the  result. 

Any  specimen  which  gives  70%  of  mucic  acid  may  be  regarded  as 
fairly  pure.  J.  J.  S. 

Defecation  of  Milks  for  the  Estimation  of  the  Lactose  by 
Copper  Solutions.  Cyrille  Carrez  (Ann,  Chim.  anal.,  1909,  14, 
187 — 188). — When  dealing  with  human  milk,  most  of  the  defecation 
reagents  are  unsuitable.  The  following  process,  however,  gives  satis- 
factory results :  In  a  100  c.c.  flask  are  introduced  the  following 
substances  in  the  order  indicated  ;  after  each  addition  the  contents 
are  well  mixed.  Milk,  10  c.c. ;  water,  40 — 60  c.c.  ;  ferrocyanide 
solution  (150  grams  per  litre),  2  c.c.  ;  zinc  acetate  solution  (300  grams 
per  litre),  2  c.c;  phenolphthalein  (1% solution),  1  drop  ;  aqueous  sodium 
hydroxide,  a  sufficiency  to  get  a  slight  coloration  ;  water,  up  to  mark. 
The  filtrate,  which  represents  the  milk  ten  times  diluted,  may  then  be 
titrated  with  alkaline  copper  solution  for  lactose  as  usual.  The 
method  is,  of  course,  also  applicable  to  milks  from  other  sources. 

L.  DE  K. 

The  Estimation  of  Mannose,  Arabinose,  Xylose,  and 
Hydrolysed  Milk  Sugar.  Reginald  O.  Herzog  and  F.  Horth 
(Zeitsch.  physiol.  Chetn.,  1909,  60,  152 — 154). — -Tables  are  given  show- 
ing the  amount  of  cuprous  oxide  produced  by  different  quantities  of 
the  sugars  when  treated  with  Fehling's  solution  according  toaKjeldahl's 
method.  S.  B.  S. 

New  Method  of  Estimating  Starch  in  Grains  and  Meal. 
L.  M.  Ljalin  (/.  Russ.  Phys.  Chem.  Soc,  1909,  41,  472— 476).— The 
refraction  of  a  starch   solution  is  not  altered    by    saccharifying  the 
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starch,  so  that,  in  the  estimation  of  starch  by  the  refractometer,  it  is 
only  necessary  to  effect  complete  liquefaction  of  the  starch.  Experi- 
ments with  starches  of  various  sources  show  that  1  gram  of  starch  per 
100  c.c.  of  solution  corresponds  with  four  scale-divisions  of  the  Zeiss 
immersion  refractometer.  The  diastase  used  by  the  author  is  pre- 
cipitated from  an  aqueous  infusion  of  a  well-grown  malt  rich  in  protein 
by  addition  of  ammonium  sulphate,  the  method  of  estimation  being  as 
follows. 

Two  to  three  grams  of  the  finely-ground  cereal  is  pounded  in 
a  mortar  with  a  little  water,  and  introduced  quantitatively  into 
a  100  c.c.  flask,  the  volume  being  made  up  to  about  80  c.c.  0"2  c.c. 
of  a  1%  diastase  solution  is  then  added,  the  flask  heated  for  five 
minutes  on  a  boiling  water-bath,  and  subsequently  cooled  to  the 
ordinary  temperature.  A  further  02 — 0-3  c.c.  of  the  1%  diastase 
solution  is  then  added,  and  the  flask  kept  at  55 — 60°  for  half  an  hour, 
the  liquid  being  then  cooled,  made  up  to  100  c.c,  well  shaken,  filtered, 
and  examined  in  the  refractometer  at  17 '5°.  In  order  to  correct  for 
the  refraction  of  the  soluble  substances  in  the  cereal,  2  to  3  grams 
of  the  latter  are  pounded  with  water  in  a  mortar,  made  up  to  100  c.c, 
and  filtered,  the  refraction  of  the  filtrate  being  measured  at  17'5°. 

This  method  gives  results  in  good  agreement  with  those  yielded  by 
Lintner's  polarimetric  method  (Abstr.,  1908,  ii,  1077).  T.  H.  P. 

Estimation  of  Starch  [in  Potatoes,  etc.].  M.  Buisson  {Bull. 
Assoc.  (Aim.  Sucr.  Dist.,  1909,  26,  980— 983).— 5-41  Grams  (the 
normal  weight  of  the  French  saccharimetor)  of  the  potato  pulp  are 
introduced  into  a  200  c.c.  flask,  and  100  c.c.  of  water  and  25  c.c.  of 
cold  saturated  picric  acid  solution  are  added.  The  whole  is  heated  in  a 
calcium  chloride  bath  (115°)  and  boiled  for  forty-five  minutes,  counting 
from  the  time  it  starts  boiling.  The  flask  is  removed  from  the  bath 
and  80  c.c  of  water  are  added,  and  when  the  whole  has  cooled  down 
to  15°,  water  is  added  up  to  the  mark.  The  filtrate,  which  should  be 
perfectly  clear  and  fluid,  is  then  polarised  as  usual.  For  farinas  the 
picric  acid  may  be  reduced  to  15  c.c.  and  the  timo  of  boiling  to  thirty 
minutes.  L.  DE  EC. 

Reaction  for  Acetone.     Bruno  Bardaoh  (Cham.  Zeit.,  1909,  33, 

570.     »' pare    Lbstr.,  1908,  ii,  332). — To  6  o.o.  of  the  clear,  Dearly 

neutral  solution  to  be  tested  arc  added  l  o.o.  of  a  ."•",',  solution  of 
peptone,  then  Lugol's  solution  (made  by  dissolving  I  grama  of  iodine 
and  6  grams  of  potassium  iodide  in  Inn  c.r.  of  water)  until  the  liquid 
turns  dark  reddish  brown,  and  finally  3  co,  of  ammonia,  The  liquid 
should   remain  dark  brown  lor  some  ten  minutes,  and,  if  necessary,  a 

little  more  oluti nay  be  added.     After  an  hour,  the  liquid  is 

decanted  from   the  precipitate  formed,  and  the  remaining  portion  is 

acidified  with  hydrochloric   acid.      It'   everything   dissolves,  (.here   is   no 

mi present,  but  if  B  deposit  remains,  it  is  examined  microscopically. 

It.    may    I"'    fr I    from    any    free    iodine   by   a    few   drops   of    Bodium 

thiosulphate,   and    if    present     in    any    quantity    its    obaractei 
appearance  may  be  raoognised  by  the  naked  eye.  L  di  EL 
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Detection  of  Free  Mineral  Acids  in  Wine  and  Vinegar. 
Luigi  Medri  (Boll.  Chita.  Farm.,  1909,  48,  331— 337).— In  place  of 
decolorising  wine  or  vinegar  by  means  of  animal  charcoal  before 
testing  for  mineral  acids  by  methyl-violet,  the  author  recommends 
dialysis  of  the  liquid.  The  apparatus  employed  consists  of  a  small 
beaker  with  widened  upper  part,  the  ledge  serving  as  support  for  a 
capsule  made  from  a  parchment  disk  by  turning  the  edge  up.  Water 
(50  c.c.)  is  placed  in  the  lower  part  of  the  beaker,  and  the  wine  or 
vinegar  (50  c.c.)  into  the  capsule,  which  is  pressed  down  into  the 
water  by  the  weighj;  of  the  liquid  in  it.  After  an  hour,  10  c.c.  of  the 
dialysate  are  removed  and  tested  with  10 — 12  drops  of  a  0-l%  solution 
of  metanil-yellow ;  in  presence  of  free  mineral  acid,  the  colour  is 
changed  to  orange-yellow  or  red,  according  to  the  amount  of  the  acid. 

T.  H.  P. 

Sensitive  Reactions  for  Lactic  and  Glycollic  Acids. 
Georges  Deniges  {Bull.  Soc.  chim.,  1909,  [iv],  5,  647— 649).— The 
reactions  depend  on  the  fact  that  lactic  and  glycollic  acids,  when 
warmed  with  sulphuric  acid,  yield  acetaldehyde  and  formaldehyde 
respectively,  and  that  these  aldehydes  can  be  recognised  by  one  of 
their  characteristic  colour  reactions. 

In  practice  not  more  than  0-2  c.c.  of  a  solution  of  lactic  acid  (up  to 
2%  strength)  is  warmed  with  2  c.c.  of  sulphuric  acid  (D  1-84)  at  100° 
during  two  minutes.  To  the  cold  mixture  a  drop  of  an  alconolic 
solution  of  guaiacol  or  codeine  is  added,  when  with  the  former  a  rose- 
red  tint  is  produced,  and  with  the  latter,  an  orange-red  coloration. 

A  similar  method  is  used  for  glycollic  acid,  but  in  this  case  a  higher 
temperature  is  required.  With  the  cold  solution,  codeine  gives  a  yellow 
coloration  changing  to  an  intense  violet.  Guaiacol  gives  a  violet 
coloration  changing  to  brown  on  dilution  with  alcohol,  and  p-cresol,  a 
green  tint.  In  using  the  two  latter  phenols,  the  mixture  of  glycollic 
acid,  sulphuric  acid,  and  phenol  is  slightly  diluted  with  acetic  acid, 
and  the  whole  heated  together.  T.  A.  H. 

Detection  of  Benzoic  Acid  in  Foodstuffs.  Mile.  Anna  Jonescu 
(/.  Pharm.  Chim.,  1909,  [vi],  29,  523— 525).— When  a  solution  of 
ferric  chloride  is  added  to  one  of  benzoic  acid,  followed  by  a  few  drops 
of  hydrogen  peroxide  solution,  the  liquid  assumes  a  yellow  tint,  which 
changes  gradually  to  deep  violet,  due  to  the  conversion  of  the  benzoic 
acid  into  salicylic  acid  by  the  action  of  the  peroxide.  It  is  proposed 
to  apply  this  test  to  the  detection  of  benzoic  acid,  or  its  salts,  in  such 
foods  as  butter  and  milk,  the  benzoic  acid  being  separated  by  steam 
distillation.     The  colour  reaction  is  also  given  by  "  saccharin." 

T.  A.  H. 

Estimation  of  Uric  Acid  in  Urine.  Ferruccio  Sicuriani 
{Client.  Zentr.,  1909,  1,  1782;  from  Arch.  Farm,  sperim.,  1909,  8, 
55 — 62). — One  hundred  and  fifty  c.c.  of  the  sample  are  heated,  and 
5  grams  of  ammonium  chloride  are  added.  After  one  hour  and  a-half, 
the  precipitate  is  collected  and  washed  with  96%  alcohol.  The 
precipitate  is  then  dissolved  on  the  filter  with  50  c.c.  of  iV/10-potassium 
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hvdroxide,  and  the  filtrate  plus  the  washings  is  boiled  until  no  more 
ammonia  is  given  off.  "When  cold,  the  solution  is  titrated  with 
iV/10-sulphuric  acid,  using  phenolphthalein  as  indicator.  The  number 
of  c.c.  of  alkali  consumed   x  0"056  =  the  amount  of  uric  acid  per  litre. 

L.  de  K. 

Estimation  of  Fats  in  Pork  and  Other  Products  Containing 
Water.  Gustave  Perrier  (Bull.  Soc.  chim.,  1909,  [iv],  5,  569 — 571). 
— The  process  described  avoids  the  difficulties  experienced  in  extracting 
fat  from  moist  products  with  ether,  and  secure*  that  the  fat  as  isolated 
will  not  have  become  oxidised  or  otherwise  changed.  Ten  giauis  of 
the  material  are  triturated  thoroughly  in  a  mortar  with  3  or  4 
grams  of  washed  and  dried  saud,  and  to  this  mixture  is  gradually 
added  from  20  to  25  grams  of  anhydrous  sodium  sulphate,  and  the 
whole  mixed  completely.  After  half  an  hour,  the  mixture  is  transferred 
to  a  paper  thimble,  and  extracted  in  a  Soxhlet  or  other  apparatus  in  the 
usual  manner  with  ether  ;  the  extraction  occupies  about  two  hours,  and 
yields  a  limpid  solution.  T.  A.  H. 

A  New  Reaction  Characteristic  of  Adrenaline.  Sigmvxd 
Fraxkei.  and  Rudolf  Allers  (Biochem.  Zeitsch.,  1909,  18,  40 — 43). — 
Most  of  the  chemical  reactions  of  adrenaline  are  also  given  by  related 
substances  ;  the  following  new  and  sensitive  one  is  not.  Iodic  acid 
or  potassium  iodate  and  dilute  phosphoric  acid  are  warmed  with  a 
solution  of  adrenaline,  when  a  red  coloration  is  produced,  which  is 
believed  to  be  due  to  the  formation  of  an  iodo-  or  iodoso-coinpound  of 
adrenaline.  VV.  D.  H. 

Detection  of  Adrenaline  in  Blood-serum.  G.  C'omesatti 
{Chem.  Zentr.,  1909,  1,  1609;  from  Berl.  Klin.  Woch.,  1909,46,  8).— 
Six  c.c.  of  fresh  blood-serum,  transudation,  exudation,  or  extracts  of 
organs  prepared  with  physiological  sodium  chloride  solution  are  shaken 
and  then  centrifugalised  with  double  the  volume  of  a  solution  made 
by  dissolving  10  grams  of  mercuric  chloride  in  200  c.c.  95",.  alcohol. 
After  twelve  to  twenty-four  hours  a  diffused  red  colour  is  visible 
in  the  supernatant  liquid  should  adrenaline  lie  present.  L.  nt:  K. 

Detection  of  Adrenaline.  Kurt  Boas  (Clirm.  Zenlr.,  1909,  1 
1609  ;  from  Zentr.  Physiol,  1909,  22,  825—  826).— The  author  having 
tried  Comesatti's  process  (compare  preceding  abstract),  obtained 
negative  results,  bat  on  heating  the  mixture,  the  characteristic  red 

coloration   was  obtained.      In  presence  of  a  large  exes.-  of  hydrochloric 

acid,  adrenaline  causes  a  violet  coloration.  I    ds  K, 
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Change  in  Refractive  Index  with  Temperature.  II.  K.  George 
Falk  (J.  Amer.  Cfiem.  Soc,  1909,  31,  806 — 821). — In  an  earlier  paper 
(this  vol.,  ii,  197)  an  account  was  given  of  measurements  of  the 
refractive  indices  of  several  liquids  for  the  C,  D,  F,  and  G'  lines  at  tem- 
peratures varying  from  15°  to  75°.  The  work  has  now  been  extended, 
and  the  results  obtained  for  the  ZMine  are  given  by  the  following 
equations:  isoButyl  acetate,  rcD,  T40013  -M/29G3-17  =  1 ;  ethyl  butyrate, 
Bn/1 -40196 +  */291 1-77  =  1 ;  isoxmyl  acetate,  »iD/l-40973 +  «/3101-40  = 
1;  methyl  hexyl  ketone,  wD/l '42437  -1-  J/3308-23  =  1  ;  nitrobenzene, 
w„/l-56146  +  </3339-79  =  l  ;  methylaniline,  nj\ '58104  +  «/3236'85  =  1  ; 
benzyl  cyanide, nD'l -53281  +«/3623-00=  1 ;  benzaldehyde,  wD/l -55439  + 
</34<J4-86  =  1.  The  densities  of  these  liquids  at  different  temperatures 
and  the  dispersions  at  10°  and  80°  are  recorded. 

The  refractive  indices  are  plotted  as  curves,  which  show  that  in  each 
case  the  index  is  a  linear  function  of  the  temperature.  The  refractive 
powers  were  calculated  for  temperatures  from  10°  to  80°  ;  the  expres- 
sion («.,  —  1)'(Z  gave  decreasing  values  as  the  temperature  increased, 
(a-  -  l)/(»a  +  '2)<l  gave  increasing  values,  whilst  (ii  —  l)d  gave  increasing 
values  in  some  cases  and  decreasing  values  in  others. 

It  is  shown  that  the  molecular  refractions,  calculated  by  using 
Brunt's  values  for  atomic  refractions,  gave  results  agreeing  with  the 
experimental  values  as  well  at  high  as  at  low  temperatures. 

An  attempt  was  made  to  study  the  state  of  equilibrium  between 
the  two  forms  of  tautomeric  substances,  such  as  acetylacetone  and 
ethyl  acetoacetate,  by  means  of  the  refractive  indices,  but  it  was  found 
that  only  qualitative  results  could  be  obtained.  E.  G. 

Flame  Spectra  of  Certain  Metalloids.  Ciiarles  de  Watteville 
(Zeitsch.  wiss.  Photograph.  Photophysik.  Pkotochem.,  1909,7,279 — 285). — 
The  solutions  to  be  examined  were  sprayed  into  the  gas  or  air  supply  of  a 
Bunsen  flame,  which  was  photographed  through  a  quartz  spectrometer 
on  Lumiere  plates  or  films. 

Solutions  of  ammonia,  ammonium  nitrate,  or  nitric  acid  gave  the 
same  band  spectrum,  which  was  ascribed  to  ammonia  by  Eder  and 
Valenta,  but  must  be  the  spectrum  of  nitrogen  itself.  Phosphoric 
acid  and  ammonium  phosphate  give  a  regular  spectrum  of  six  groups 
of  bands,  which  were  noticed,  among  others,  by  Geuther  in  the  arc 
spectrum  of  phosphorus,  where  they  were  the  faintest  bands  present. 
Arsenic  solutions  give  a  spectrum  of  15  lines  and  4  groups  of 
bands  which  is  extremely  similar  to  the  alternating  spark  spectrum  of 
arsenic,  and  is  only  seen  in  the  hottest  region  of  the  flame.  Antimony 
solutions  or  vapour  of  antimony  pentachloride  give  a  spectrum  of  forty- 
four  known  lines  and  a  number  of  bands  intermingled  with  the  bands 
of  the  water  vapour  spectrum  as  described  by  Hartley. 

The  spectra  described  are  all  in  the  ultra-violet  region  beyond  the 
range  of  the  solar  spectrum.  R.  J.  C. 
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Ultra-red  Line  Spectra.  II.  Spectra  of  Thallium,  Aluminium, 
Zinc,  Cadmium,  Magnesium,  and  Calcium.  Friedrich  Pasi  hen 
{Ann.  Physik,  1909,  [iv],  29,  625—663.  Compare  this  vol.,  ii,  3). 
— The  author  has  investigated  in  detail  the  ultra-red  spectrum  of  the 
above  metals.  The  representation  of  the  various  lines  by  means  of 
series  formula  is  considered.  H.  M.  D. 

Influence  of  Pressure  on  the  Absorption  of  Ultra-red 
Radiation  by  Gases.  Eva  von  Bahr  (Ann.  Physik,  1909,  [iv],  29, 
780 — 796). — The  dependence  of  the  ultra-red  absorption  on  the 
pressure  has  been  investigated  for  a  number  of  different  gases.  In 
the  case  of  carbon  dioxide,  carbon  monoxide,  nitrous  oxide,  carbon 
disulphide,  methane,  ethylene,  acetylene,  ammonia,  and  water  vapour, 
the  absorption  increases  with  the  pressure.  The  change  in  the  absorp- 
tion as  the  pressure  is  increased  to  one  atmosphere  is  in  general  the 
same  whether  the  increased  pressure  is  brought  about  by  the  introduc- 
tion of  a  foreign  gas  or  by  increase  in  the  density  of  the  absorbing 
gas.  At  low  pressures  the  absorption  increases  rapidly  with  the 
pressure,  but  the  rate  of  increase  soon  falls  off,  and  the  absorption 
approximates  to  a  constant  maximum  value.  In  the  case  of  carbon 
disulphide  this  condition  is  reached  at  400 — 500  mm.,  in  that  of  nitrous 
oxide  at  about  760  mm.  On  the  other  hand,  for  methane  and  carbon 
monoxide,  the  absorption  increases  with  the  pressure  even  at  live 
atmospheres. 

For  a  given  gas  the  change  of  absorption  with  pressure  is  in 
general  the  same  for  the  different  absorption  bands.  In  certain  cases, 
increase  in  the  density  of  the  absorbing  gas  results  in  a  widening  of 
certain  absorption  bands,  a  phenomenon  which  is  not  brought  about 
by  increase  in  the  total  pressure  as  the  result  of  admixture  with  a 
foreign  gas. 

The  behaviour  of  methyl  and  ethyl  ether  is  quite  different  from  that 
of  the  above-mentioned  gases,  in  that  the  ultra-red  absorption  of  these 
vapours  is  independent  of  the  pressure  between  1  and  700  mm. 

II.  M.  D. 

Absorption  of  Ethereal  Oils  in  the  Ultra-violet.  Ai..  Ph.:  <n:u 
(Physikal.  ZeiUch.,  1909,  10,  406). — The  ultra-violet  absorption  of  a 
Dumber  of  ethereal  oils  and  synthetic  organic  substances  has  l>een 
examined.  A  mercury  lamp  was  used  as  radiator,  a  thermopile  as 
indicator,  and  the  substances  were  examined  in  thin  layers  between 
quartz  plates,  The  percentage  absorption  valuos  for  various  lines  arc 
tabulated.  II.  W.  I». 

Phosphorescence     at     very      low     Temperatures.       Henri 

I'.i  I  I  .i  i  i.i  i  .  .1  i  US     BxCQUZHBIi,    and    II.     k  AMElti  i  m.ii    (>\ms  {PrOO,    K. 

Akad.  Wetmioh,  Amiterdam,  1909,  12,  76— 88).— The  authors  have 
inve  tigated  the  phosphorescence  Bpectra  of  uranyl  salts  at  the 
ti  nip  i  1 1 ui,  -  of  liquid  air  and  liquid  hydrogen,  The  bands,  which  arc 
oharacterj  tie  ol  the  uranyl  salts  at  the  ordinary  temperature  and 
undergo  subdivision  at.  the  temperature  of  liquid  air,  are  transformed 
intc.  group  of  much  finer  lines  al  the  temperature  of  liquid  hydrogen. 
At  the  same  time  the  emission  maxims  arc  displaced   towards   the 
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smaller  wave-lengths.  Since  the  displacement  is  relatively  small  when 
the  temperature  tails  from  that  of  liquid  air  to  that  of  liquid  hydrogen, 
it  is  possible  that  the  bands  approach  asymptotically  a  limiting 
position  as  the  temperature  is  lowered. 

From  a  comparison  of  the  frequencies  of  the  low  temperature  bands, 
the  conclusion  is  drawn  that  the  difference  between  the  frequencies  of 
two  successive  homologous  bands  is  practically  constant,  and  this 
holds  for  all  series  of  homologous  bands  of  the  same  salt.  For  different 
uranyl  salts  the  values  of  this  constant  differ  but  slightly  from  one 
another.  In  structure,  the  uranyl  salt  bands  resemble  the  band  spectra 
of  gases.  At  the  temperature  of  solid  hydrogen,  a  strong  magnetic 
field  has  no  influence  even  on  the  narrow  bands. 

The  collective  observations  indicate  that  the  phosphorescence  of  the 
uranyl  salts  is  quite  different  in  character  from  that  of  other  classes  of 
phosphorescent  substances,  and  in  no  way  depends  on  the  presence  of 
traces  of  impurities.  The  transfer  of  electrons  under  the  photo-electric 
influence  of  the  absorbed  light  appears  to  be  a  process  which  is 
entirely  confined  to  the  uranium  atom,  or  at  least  to  the  uranyl  group. 

H.  M.  D. 

Anomalous  Rotatory  Dispersion.  Leo  Tsciiugaeff  (Ber.,  1909, 
42,  "224-4 — 2247). — Anomalous  rotatory  dispersion  in  the  neighbour- 
hood of  absorption  bands  has  been  observed  by  Cotton  (Ann.  C/tim. 
Fhijs.,  1896,  [vii],  8,  347).  The  author  has  investigated  three 
coloured  substances,  J-menthyldixanthogenide,  S.,(CS"O"C10IIj,,).„ 
thioanhydride  of  /-menthyl  hydrogen  xanthate,  S(CS'O'C,0H19)2,  and 
i-bornyldixantliogenide,  S2(CS-OC10H17).„  in  toluene  solution.  The 
rotatory  power  in  each  case  rises  with  diminishing  wave-length, 
reaches  a  maximum,  and  then  falls  rapidly,  the  last  two  substances 
even  showing  a  reversal  of  sign.  The  maximum  lies  nearer  to  the  red 
end  of  the  spectrum  the  more  orange  the  colour  of  the  compound 
examined.  The  position  of  the  maximum  varies  with  the  solvent, 
obeying  Kundt's  rule.  C.  H.  D. 

Isodynamic  Change  Revealed  by  Magnetic  Rotatory 
Power.  Paul  Th.  Mullek  and  M.  Thouvenot  (Uompt.  rend.,  1909, 
149,  32 — 34). — Magnetic  rotatory  power  has  been  shown  by 
Becquerel  to  be  quantitatively  related  to  refractivity,  which  has  been 
of  great  use  in  revealing  tautomerism.  Measurements  here  described 
of  the  magnetic  rotatory  power  of  substances  well  known  to  exist  in 
tautomeric  forms  show  that  this  property  is  also  a  trustworthy 
criterion  of  tautomerism.  Methyl  cyanoacetate  dissolved  in  methyl 
alcohol  has  the  magnetic  rotatory  power,  R  =  4-371,  whereas  its  sodium 
derivative  has  R  =  7-312  under  like  conditions.  Ethyl  acetoacetate 
and  ethyl  sodioacetoacetate  in  ethyl  alcohol  have  72  =  6-580  and 
A'  =11-25  respectively.  The  difference,  due  to  the  substitution  of 
sodium  for  hydrogen  in  these  cases  (294  and  467)  being  in  excess  of 
the  normal  difference  on  substituting  sodium  for  hydrogen  (between 
1  and  2),  is  held  to  demonstrate  the  tautomeric  difference  in 
constitution  between  each  sodium  derivative  and  its  parent  sub- 
stance. 

42—2 
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On  the  other  hand,  methyl  cyanoacetate  or  ethyl  acetoacetate, 
whether  as  pure  liquid  or  dissolved  in  alcohol,  has  practically  the  same 
magnetic  rotatory  power.  R.  J.  C. 

Electrochemistry  of  Light  VII.  Wilder  D.  Bancroft  (J. 
Physical  Chem.,  1909,  13,  449—468.  Compare  this  vol.,  ii,  454).— 
A  paper  dealing  with  the  theory  of  solarisation,  in  which  the  views  of 
Abuey,  Trivelli,  and  others  are  discussed  at  length.  Abney's  view 
that  the  substance  forming  the  latent  reversed  image  is  a  silver 
oxybromide  of  the  general  type  AgBr^Oy  is  untenable,  as  hypobromous 
acid  does  not  give  satisfactory  reversals  even  when  the  concentration 
is  varied  over  fairly  wide  limits.  The  author's  theory  is  based  on  the 
assumptions  (1)  that  the  action  of  light  on  a  silver  halide  corresponds 
with  that  of  a  direct  current  (Grotthus),  causing  the  silver  halide  to 
pass  through  all  the  possible  stages  ;  (2)  a  developer  does  not  cause  the 
silver  halide  to  pass  through  all  the  possible  stages,  and  reduces  certain 
silver  halogen  solid  solutions  or  subhalides  faster  than  others  which 
contain  less  halogen.  Abney's  statement  that  oxidising  agents  facilitate 
reversal  is  not  strictly  true.  Experiments  with  potassium  nitrite  and 
potassium  permanganate  indicate  that  when  no  oxidising  agent  is  used, 
the  finished  plate  contains  a  more  intense  reversed  image  and  a  less 
intense noimal silver  image,  and  that  the  effect  of  depolarisersin  causing  a 
reduction  to  silver  is  diminished  in  the  presence  of  an  oxidising  agent,  so 
that  the  finished  plato  contains  less  of  the  normal  silver  image,  and 
therefore  "ives  a  clearer  reversed  image. 

The  antagonistic  effect  of  different  lights  and  a  number  of  other 
phenomena  are  also  considered.  G.  S. 

De  accelerating  Action  of  Bromides  in  the  Photographic 
Developers.  Samuel  E.  Shbppabd  {Ztitsch.  Chem.  Iml.  KoUoidt, 
1909,  5,  43 — 44). — In  opposition  to  Luppo-Cramer'a  view  that  tho 
influence  of  bromides  in  diminishing  the  velocity  of  development  is  to 
be  attributed  to  a  colloido-ehemical  process,  the  author  points  out  that 
the  reaction  is  reversible,  and  can  lie  explained  completely  from  the 
molecular-kinetic  standpoint  as  a  consequence  of  the  diminution  of 
the  concentration  of  tho  silver  ions  which  are  formed  from  the  silver 
bromide.  H.  M.  I). 

Photopolymerisation  of  Anthracene.  Ai.kked  Byk  (Zeiisch. 
physikal.  i '/mm.,  1909,  67,  64 — 77). — Weigort  has  recently  stated 
i  Lb  ir.,  L908,  ii,  748)  that  the  author's  electrochemical  addition  bo 
the  thermodynamic  theory  of  photochemical  processes  (Abslr.,  L908, 
ii,  339)  is  unnecei  ary,  but  it-  is  now  shown  that  this  is  not  the  case. 
In  connexion  with  the  experimental  basis  of  the  theory,  it  is  shown 
i  hat  the  molecular  weight  of  anthracene  in  phenetole  is  approximately 

normal,  and  up  to  a  conceiitint  ion  of  0*37  mo],  per  litre  does  not  tend 

to  increase  with  tho  concontratiou.  Q.  S. 

Quantitative  Study  of  the  Photochemical  Reaction  between 
Quinine  and  Chromic  Acid.  RoBBBT  LUTHBB  and  QboBQI 
Shannon   FoBBM   (J.  Amr.r.  Ch.-.m.  8oO.,  1909,31,  770      783),    -A  study 

of  the  reaction  betwe ihromio  acid  and  quinine  in  li^ht,  has  bean  made 
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by  Goldberg  (Abstr.,  1906,  ii,  514),  whose  results  seemed  to  indicate 
that  the  velocity  was  dependent  on  the  quantity  of  light  absorbed  by 
the  chromic  acid. 

It  has  now  been  found,  however,  by  means  of  monochromatic  light, 
that  the  quinine  is  the  substance  which  is  sensitive  to  light,  whilst  the 
chromic  acid  only  acts  as  an  indifferent  light  filter,  absorbing  a  part  of 
the  light  and  converting  it  into  heat.  Determinations  of  the  initial 
velocities  of  the  reactions  induced  in  solutions  by  monochromatic 
light  have  been  made,  and  the  quantities  of  light  absorbed  by  the 
quinine  and  chromic  acid  have  been  calculated  from  measurements  of 
extinction  coefficients.  The  concentrations  of  the  reacting  substances, 
the  intensity  of  the  incident  light,  and  the  wave-length  of  the  light 
were  varied,  one  at  a  time,  in  successive  experiments.  The  apparatus 
is  described  with  the  aid  of  a  diagram.  The  source  of  light  was  a 
uviol  mercury  vapour  lamp,  and  a  series  of  light  filters  were  employed. 
It  was  found  in  preliminary  experiments  that  the  total  reaction 
velocity  was  proportional  to  the  concentration  of  the  hydrogen  ion. 
In  order  to  make  this  velocity  large  enough  for  convenient  measure- 
ment, sulphuric  acid  (2-7  mols.  per  litre)  was  added  to  the  reaction 
mixtures. 

It  has  been  found  that  the  photochemical  reaction  is  exactly  the 
difference  between  the  total  reaction  and  the  spontaneous  reaction  of 
the  same  mixture  in  the  dark,  and  that  the  combined  effect  of  two 
rays  is  additive.  The  speed  of  the  photochemical  reaction  is  propor- 
tional to  the  quantity  of  light  of  given  wave-length  absorbed  by  the 
quinine  alone  unless  the  concentration  of  the  chromic  acid  is  very 
small.  It  is  probable  that  the  reaction  takes  place  in  two  stages  : 
(1)  the  formation  of  sensitised  quinine  with  a  velocity  proportional 
only  to  the  light  absorption,  and  (2)  a  reaction,  in  the  ordinary  sense, 
between  this  product  and  chromic  acid  with  a  velocity  proportional  to 
the  concentration  of  the  chromic  and  sulphuric  acids.  Formulae  have 
been  deduced  from  which  the  velocity  can  be  calculated  of  the  reaction 
produced  by  the  incidence  of  known  amounts  of  light  of  various 
wave-lengths  on  any  mixture  of  quinine  and  chromic  acid  under  the 
conditions  of  the  investigation.  The  photochemical  efficiency  of  a  given 
amount  of  absolute  light-energy  decreases  as  the  wave-length  of 
maximum  absorption  is  approached.  The  effect  of  varying  the  thick- 
ness of  the  layer  has  been  studied,  and  it  is  found  that  for  given  light 
absorption  the  velocity  induced  is  inversely  proportional  to  the  thick- 
ness. The  relative  effect  of  two  rays  of  different  wave-length  depends 
entirely  on  the  thickness  of  the  layer.  E.  G. 


Amount  of  Radium  Present  in  Sea-water.  A.  S.  Eve  (Phil. 
Mug.,  1909,  [vi],  18,  102 — 107). —  The  examination  of  six  samples  of 
sea-water  from  the  North  Atlantic  indicates  the  average  radium 
content  to  be  9  x  10"16  gram  per  gram  of  sea  water.  This  is  about 
one-seventeenth  of  the  value  found  by  Joly. 

In  the  course  of  the  measurements,  it  was  observed  that  radium 
emanation  may  be  collected  either  over  water  or  mercury  without 
any  appreciable  difference  in  the  results  obtained.  11.  M.  D. 
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Expulsion  of  Radioactive  Matter  in  the  Transformations 
of  Radium.  Otto  Haiin  and  J.ise  Meitner  [PhysUud.  Zeitsch.,  1909, 
10,  422). — In  reference  to  a  recent  publication  of  Rusa  and  Makower 
(this  vol.,  ii,  455),  the  authors  point  out  that  they  have  already 
explained  certain  observations  as  being  due  to  the  recoil  of  the  atomic 
residues  which  result  from  the  emission  of  a-  and  j3- particles. 

H.  M.  D. 

a-Rays  from  Radium -B.  Howard  L.  Bronson  (Physikal.  Zeitsch., 
1909,  10,  393 — 395). — The  author  has  examined  the  influence  of  the 
air-pressure  on  the  ionisation  due  to  the  active  deposit  on  a  wire 
exposed  to  radium  emanation.  The  ionisation  values  are  proportional 
to  the  pressure  between  3  and  76  cms.  of  mercury,  and  from  this  the 
author  draws  the  conclusion  that  no  a-particles  with  a  range  between 
0  5  and  5  mm.  are  emitted  by  the  active  deposit.  These  observations 
contradict  the  conclusion  drawn  by  Harvey  (this  vol.,  ii,  203)  that 
small  range  a-particles  are  emitted  by  radiuui-.fi.  H.  M.  D. 

Condensation  of  Radium  Emanation.  A.  Lahorde  (Coinpl. 
rend.,  1909,  148,  1591  — 1593).— Rutherford  and  Soddy  (Abstr.,  1903, 
ii,  462)  found  that  when  radium  emanation  is  condensed  in  a  copper 
tube  by  means  of  liquid  air,  it  becime  gaseous  once  more  when  the 
temperature  rose  to  about  -150°.  The  author  has  used  tubes  of 
different  materials  in  order  to  see  if  this  temperature  varied  witli  the 
material  of  the  tube.  The  emanation  was  condensed  in  the  tube,  and 
then  a  current  of  dry  air,  free  from  carbon  dioxide,  drawn  through  it, 
the  air  being  tested  for  emanation  from  time  to  time  as  the  tempera- 
ture of  the  tube  rose.  With  tubes  of  copper,  iron,  tin,  and  silver, 
t lie  temperature  at  which  the  emanation  became  gaseous  was 
-  153°  to  -  155  .  whereas,  with  glass  and  silvered  glass,  it  was  -  177°. 
This  difference  in  temperature  is  possibly  due  to  the  absorption  of  the 
emanation  by  the  metals,  and  consequently  the  effects  of  cocoauut 
charcoal,  meerschaum,  platinum-black,  and  spongy  platinum  were 
studied.  With  these  substances, spongy  platinum  excepted,  the  libera 
tion  of  the  emanation  took  place  slowly,  and  not  rapidly  as  in  the  case 
of  the  metal  tubes,  and  was  not  complete  in  an  hour  even  when  the 
temperature  was  raised  considerably. 

The  conclusion  is  drawn  that  the  temperature  at  which  radium 
emanation  is  condensed  depends  on  tlio  physical  nature  of  the  containing 
re  gel.  T.  B.  P. 

Comparison  of  the  a  Rays  Produced  hy  Different  Radio 
active  Substances.  jMi.i.i:.  Blahquies  (Compt.  rand.,  L909,  148, 
I  T.'i.'i     1756).     If    the   a-particles  emitted    by    different    radio-active 

bancea  differ  only  in  their  velocity  of   projection,  thru,  at  one  and 

the  same  distance  from  the  end  of  their  course,  they  should  bave  the 
propertie  .  independent  of  the  substance  from  which  they  an 

emitted.     In  order  to  test  this,  the  author  has  made  experiments  with 

polonium,  radium  C, and  actinium  /•'.     To  obi  am  a  h ogeneoui  radii 

tion,  il  was  Deoessaryto  use  an  extremely  thin  layer  of  the  radioactive 

Substance,  since  the  Velocity  of  particles  emitted  from  the  interior  of  a 
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thick  layer  is  diminished  by  passage  through  the  layer.  The  polonium 
was  deposited  electrolytically  on  a  sheet  of  metal,  and  the  other  two 
substances  were  obtained  by  exposing  sheets  of  metal  for  some  hours 
to  the  emanations  from  radium  and  actinium.  The  ionisations  pro- 
duced by  these  substances  at  different  distances  were  then  measured, 
and  curves  plotted,  showing  the  relation  between  ionisation  and  distance. 
These  curves,  after  making  corrections  for  the  unequal  activities  of  the 
three  substances,  should  be  superposible.  This  was  found  to  be  the 
case  for  polonium  and  radium-C,  but  not  for  actinium,  the  rate  of 
decrease  of  activity  with  distance  being  less  for  actinium  than  for  the 
two  other  substances. 

The  explanation  put  forward  is  that  the  a-particles  emitted  by  the 
three  substances  are  identical,  except  in  so  far  as  their  velocities  of 
projection  are  concerned,  but  that  the  radiation  from  actiniuru-.fi  is 
complex.  Actinium-.fi  is  supposed  to  be  transformed,  with  the  emission 
of  a-particles,  into  another  substance  with  a  very  short  period  of  decay, 
which  also  emits  a-rays.  T.  S.  P. 

Radioactivity  of  Potassium  Salts.  Emile  Henriot  and  G. 
Vavon  (Compt.  rend.,  1909,  149,  30 — 32.  Compare  Henriot,  this  vol., 
ii,  458). — The  authors  find  it  impossible  to  concentrate  the  radio- 
activity of  potassium  by  fractional  crystallisation  of  potassium  chloride, 
or  its  precipitation  by  gaseous  hydrogen  chloride,  or  by  repeated  pre- 
cipitations of  barium  sulphate  in  potassium  sulphate  solutions.  The 
various  products  obtained  differed  in  radioactivity  by  less  than  1%. 

The  radiation,  which  must  be  assumed  to  come  fr,om  the  potassium 
atom,  possesses  the  penetrative  power  of  /3-rays,  and  is  deviable  by  a 
magnetic  field  (compare  Campbell,  Abstr.,  1907,  ii,  597).  The  authors 
show  that  the  rays  are  deviated  as  a  negative  flux  would  be,  and  can 
produce  ionisation  after  passing  through  a  sheet  of  tinfoil.  This  is 
held  to  prove  definitely  that  potassium  emits  /3-rays.  E.  J.  C. 

[The  Radioactivity  of  Pitchblende  from  St.  Joachimsthal.] 
Josef  Step  (Oesterr.  Zeitsch.  Berg.  Jluttenwesen,  1909,  57,  155). — A 
description  of  the  apparatus  and  calculations  employed  for  estimating 
the  radioactivity  in  the  raw,  intermediate,  and  final  products  of  the 
St.  Joachimsthal  uranium  factory.  The  author  was  led  to  conduct 
this  research  from  the  work  of  H.  Mache  and  S.  Meyer,  who  demon- 
strated that  a  larger  yield  of  radium  chloride  might  be  obtained  from 
a  given  quantity  of  pitchblende  thau  Curie  had  obtained. 

F.  M.  G.  M. 

Induced  Activity  on  the  High  Sea.  H.  Sieveking  (Physikal. 
Zeitsch.,  1909,  10,  398— 399).— The  rate  of  decay  of  the  induced 
activity  collected  on  a  negatively-charged  wire  exposed  for  two  hours 
during  a  journey  from  Alexandria  to  Naples  has  been  examined.  The 
observed  rate  of  decay  agrees  with  that  obtained  for  the  disintegration 
products  of  radium,  and  no  evidence  of  thorium  activity  was  found. 
In  the  author's  opinion,  the  radium  emanation  is  carried  by  air  currents 
from  the  land.  H.  M.  D. 
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Ionisation  in  the  Atmosphere.  A.  S.  Eve  (Le  Radium,  1909,6, 
88). — The  apparatus  for  this  estimation  is  described,  and  the  following 
results  deduced.  If  the  value  of  the  charge  of  an  ion  be  taken  as 
3  4  x  10-10  UES,  and  if  it  be  supposed  that  an  ion  carries  a  single 
elementary  charge,  the  following  numbers  are  indicated. 


Number  of 

+ 

Number  of  - 

Series. 

ions  per  cm 

3_ 

ions  per  cm.3. 

Relation 

1 

37,570 

34,300 

1-09 

2 

19,900 

10,100 

1-99 

3 

22,320 

16,820 

1-33 

4 

14,330 

11,850 

1-21 

5 

7,280 

5,800 
average 

1-25 
1-39 

without  radium 

1,280 

1,050 

1-22 

The  variations  in  results  are  due  to  changes  in  hygrornetric  con- 
ditions, or  to  the  presence  of  water  vapour.  One  point  is  well  marked, 
namely,  that  although  the  y-rays  of  radium  produce  equal  quantities  of 
positive  or  negative  electricity,  the  ionisation  of  a  gas  in  a  closed 
vessel  leads  to  the  production  of  a  large  excess  of  positive  electricity. 

F.  M.  G.  M. 

Effect  of  Temperature  on  Ionisation.  J.  Arnold  Ckowther 
(J'ruc.  Hoy.  Soc,  1909,  82,  A,  351 — 357). — The  ionisation  produced  by 
Kontgen  rays  has  been  measured  in  air  at  the  temperature  of  liquid 
air,  and  in  ethyl  bromide  and  methyl  iodide  at  various  temperatures 
up  to  184°.  In  every  case  the  ionisation  produced  was  found  to  be 
independent  of  tho  temperature  if  the  density  of  the  gas  remained 
constant.  G.  S. 

Ionisation  [Produced]  in  Various  Gases  by  Secondary 
y  Rays.  E.  D.  Klkkmax  [Proe.  AW  Soe.,  1909,  82,  A,  358—377).— 
The  ionisation  produced  in  various  gases  and  vapours  by  secondary 
y-rays  has  been  measured  by  the  usual  method.  Zinc,  carbon,  and  lead 
were  used  as  radiators.      The   results  are  given   in   tabular   form,  and 

lom pared  with  those  obtained  for  a-, /?-,  and  primary  y-rays,  and  for 

soft  and  hard  Z  rays  by  previous  observers. 

The  results  can   lie  divided  into  three  sets.      The  lirst  set  consists   of 

gases  the  molecules  of  which  aro  composed  of  atoms  of  hydrogen,  carbon, 

nitrogen,  oxygen,  sulphur,  chlorine;  in  these  the  ionisation  is  much  the 

fora-,/3-,and  primary  and  secondary  y  rays, and  dees  not  vary  much 

with  the  nature  of  the  radiator.      The  second  set  consists  of  gases  the 

molecules  of  which  contain  a!  leas!  • atom  of  greater  mass  than  the 

chlorine  atom  .    for  1 1 the  ionisation  is  greater  for  secondary  t  ban  for 

primary  y  rays,  and  the  ionisation  for  dill'erent  rays  varies  considerably 
with  t  he  nature  of  I  he  radiator,     The  third  class  consists  of  hydro 
n hieh  shows   everol  peculiaril iee, 

The  ionization   foi  with  the  exception  of  hydrogen , 

is  approximately  additive,  being  made  up  of  the  sum  of  the  atomic 

'lions.       The   atomic    ionisations    for    the    primary  and    s imlaiy 

n  plotted  as  ordinate*  against  the  atomio  weight    a    abaci 

and  it  is  shown  thai,  whereas  the  upward  slopt    of    the    ein\e    for    the 
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secondary  rays  increases  with  increase  of  atomic  weight,  the  curve  for 
the  primary  rays  shows  no  increase  in  slope. 

The  degree  of  ionisatiou  depends  somewhat  on  the  direction  of 
propagation  of  the  secondary  rays  with  respect  to  that  of  the  primary. 

G.  S. 

Heat  Developed  by  Polonium.  William  Duane  (Compt.  rend  , 
1009,  148,  1665— 1667).— The  heat  liberated  by  02  gram  of  a  salt 
rich  in  polonium,  but  free  from  radium  and  radiothorium,  has  been 
measured  by  the  method  previously  described  (this  vol.,  ii,  534).  In 
order  to  absorb  in  the  thermo-j  unction  the  heat  disengaged  by 
the  polonium,  a  current  of  0-00143  ampere  was  required,  cor- 
responding with  a  liberation  of  0-0117  cal.  per  hour.  The  ionisa- 
tion  produced  in  air  by  the  a-rays  from  the  same  quantity  of  polonium 
was  found  to  give  a  saturation  current  of  T3  x  lO-7  amperes. 
According  to  Rutherford  the  same  saturation  current  is  obtained  with 
0-749  mg.  of  radium  bromide  free  from  emanation  and  induced 
activity.  This  quantity  of  radium  bromide  disengages  O'Oll  cal.  per 
hour  (Duane,  loc.  cit.),  a  value  very  near  that  now  found  for  the 
polonium  (0'0117  cal.  per  hour). 

Polonium  and  radium  emit  re-particles  only,  and  these  have 
approximately  the  same  range  (386  mm.  and  35  mm.  respectively), 
that  is,  the  same  kinetic  energy.  Since  quantities  of  polonium  and 
radium  producing  the  same  ionisation  effect  develop  almost  the  same 
amounts  of  heat,  it  appears  probable  that  the  heat  given  out  by  these 
two  substances  is  derived  from  the  kinetic  energy  of  the  a-particles 
emitted.  R.  J.  C. 

Effect  of  Temperature  on  the  Rate  of  Production  of 
Uranium-X  R.  W.  Forsyth  {Phil.  Mag.,  1909,  [vi],  18, 
207 — 209). — -Uranium  nitrate,  freed  from  uranium-X  by  Crookes's 
method,  was  ignited,  and  the  resulting  oxide  divided  into  two  equal 
portions.  These  were  enclosed  in  quartz  tubes,  one  being  kept  at  the 
temperature  of  the  laboratory,  the  other  heated  at  1000°.  The 
rate  of  formation  of  uranium- A'  in  the  two  specimens  was  followed 
by  measurements  of  the  /3-ray  activity.  The  results  indicate  that  the 
rate  of  production  of  the  /3-ray  substance  at  1000°  is  not  sensibly 
different  from  that  at  the  ordinary  temperature.  H.  M.  D. 

Distribution  of  Thorium  in  the  Earth's  Surface  Materials. 
John  Joly  {Phil.  Mag.,  11)09,  [vi],  18,  140—145.  Compare  this  vol., 
ii,  458). — The  values  previously  recorded  for  the  thorium  content  of 
various  minerals  are  reduced  by  one-third  as  a  result  of  a  re-standard- 
isation of  the  author's  electroscope.  New  data  for  the  rocks  of  the 
St.  Gothard  Tunnel  have  been  obtained,  and  for  these  it  appears  that 
the  thorium  content  is  roughly  proportional  to  the  quantity  of 
uranium  present.  11.  M.  D. 

Physical  Origin  of  the  Liberation  of  Electricity  in  Chemical 
Reactions.  Maurice  de  Broglie  and  L.  Brozard  {Compt.  rend., 
1909,  148,  1596—1598;  this  vol.,  ii,  535).— The  liberation  of 
electricity  in  chemical  reactions  is  not  due  to  any  chemical  causes ;  it 
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is  a  physical  phenomenon  caused  by  the  rupture  either  of  a  liquid 
surface  or  of  the  surface  of  a  crystal. 

If  crystalline  salts  are  heated  to  such  a  temperature  that  they 
decrepitate  without,  at  the  same  time,  undergoing  decomposition, 
electrically  charged  powders  are  obtained,  owing  to  the  breaking  of 
the  crystal  surfaces  ;  if  the  salts  have  been  fused  previously  and  are 
heated  to  the  same  temperature,  there  is  no  electrical  charge.  On 
the  other  hand,  when  amorphous  powders,  such  as  lead  carbonate,  are 
decomposed  by  heat,  there  is  no  liberation  of  electricity,  silver  oxide 
being,  however,  an  exception. 

When  gases  are  prepared  in  the  wet  way,  their  electrical  charge  is 
solely  due  to  the  splashing  of  the  bubbles  of  gas  in  the  liquid.  This 
explains  the  charged  fumes  which  are  formed  when  such  substances  as 
sulphur  trioxide  or  phosphorus  pentachloride  are  thrown  into  water  ; 
if  these  substances  are  simply  exposed  to  moist  air,  the  fumes  are  not 
charged.  Certain  liquids,  for  example,  benzene,  do  not  become  charged 
when  agitated  (splashed),  and  in  these  cases  the  fumes  evolved  when 
they  are  submitted  to  the  vigorous  action  of  nitric  acid  are  not 
charged. 

In  chemical  reactions  which  give  rise  to  a  charged  powder,  and,  at 
the  same  time,  a  high  temperature,  the  electrical  charge  may  be  due  to 
a  physical  cause,  .although  the  experiments  of  Garrett  and  Willows 
(Abstr.,  1907,  ii,  524)  indicate  that  there  is  a  chemical  expulsion  of 
electrons,  and  the  charge  acquired  by  heated  salts  has  been  studied  by 
J.  J.  Thomson  (Abstr.,  1907,  ii,  221).  T.  S.  P. 

Measurement  of  the  Intensity  of  the  Field  along  the  Axis 
of  a  Coil  of  Wire  by  Weighing,  and  its  Application  to  the 
Deduction  of  Absolute  Values  of  the  Verdet  Constant  of 
Certain  Liquids.  N.  Stoyanoff  (I'/ti/si/cal.  Zeilsch.,  1909,  10, 
430 — 438). — Measurements  of  the  electromagnetic  rotation  of  the 
plane  of  polarisation  have  been  made  for  light  of  various  wave-lengths. 
From  these  the  Verdet  constants  for  carbon  disulphide,  bonzene,  and 
nitrobenzene  have  beon  deduced.  H.  M.  1). 

Molecular  Condition  of  Salts  Dissolved  in  a  Fused  Salt.  II. 
The  Electrical  Conductivity  of  Salts  in  Fused  Mercuric 
Chloride.  II.  W.  FooTE  and  N.  A.  Mabtin  (Amu:  Cham.  J.,  1909, 
41,  451  —  457.  Compare  Abstr.,  1907,  ii,  440).— Beokmann  (Abstr., 
1907,  ii,  7.'>9)  has  rocently  found  that  the  molecular  weights,  as 
determined  by  the  freezing-point  method,  of  the  alkali  chlorides  and 
of  mercurOUS  aud  cuprous  chlorides  in  fused  mercuric  chloride 
agree  very  closely  with  those  calculated  in  every  case  except 
that  of  cuprous  chloride,  in  which  the  values  found  lie  between 
those  necessary  for  Cut 'I  and  l'u.,(JI„.  The  authors  have  now 
investigated  llii'  conductivities  at  282°  of  such  solutions,  using 
platinum  electrodes  in  a  special  apparatus.  It  is  found  that 
the  molecular  conductivities  are  high,  and  that  they  decrease 
with  the  dilution  in  ever)'  ease.  The  salts  USed  were  OliprOlll 
chloride  and  the  chlorides  of  OCBaiuOQ,  pot M  mm,  ."odium.  :md 
ai oniuiii.      Ohloridei  of  bivalent,  metal.,  were  marly  all  insoluble. 

The    explanation    given    of    I  ho    results    is   that   a    complex    salt,   i.s 
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formed,    which  fthen    dissociates    in    solution:    2MCl  +  HgCl2    — >■ 

'+ 
MgjHgCl,, — >  M  +  MHgCl4.  Two  molecules  of  alkali  chloride  give 
two  ions,  so  that  the  depression  due  to  the  ions  would  he  the  same  as 
that  due  to  the  original  salt.  The  dissociation  expressed  by  the 
above  equation  should  be  independent  of  the  dilution  ;  the  increase  in 
conductivity  with  the  concentration  is  probably  due  to  the  formation 
of  some  other  complex  salt  in  solution. 

Solutions  of  mercurous  chloride  do  not  conduct  electricity,  in 
marked  contrast  to  those  of  cuprous  chloride.  T.  S.  P. 

Absolute  Zero  of.  Potential.  Jean  Biixiter  (Zeitsch.  Elehlrochem., 
1909,  15,  439—440). — In  reply  to  Freundlich  and  Miikelt  (this  vol., 
ii,  368),  the  author  upholds  the  accuracy  of  his  views,  and  thinks  that 
the  exceptional  behaviour  of  ammonia  which  they  observed  is  not 
a  sufficient  reason  for  rejecting  the  evidence  in  very  different 
directions  which  he  has  accumulated.  T.  E. 

Ionisation  of  Air  by  High  Tension  Electric  Cables.  Louis 
Houllevigue  (Compt.  rend.,  1909,  148,  1668 — 1670). — It  has  been 
suggested  that  high  tension  aerial  transmission  lines  give  off  swarms 
of  ions  which  bear  enormous  electric  charges  into  the  air  and  may 
give  rise  to  storms.  The  author  estimates  the  ions  in  a  volume  of  air 
by  drawing  it  slowly  through  a  cylindrical  condenser  connected  to  a 
charged  electroscope  The  number  of  ions  deposited  in  the  condenser 
is  proportional  to  the  discharge  of  the  electroscope. 

Air  collected  3  cm.  from  the  spark  of  a  Ruhmkorff  coil  contained 
2'8xl05  negative  ions  per  c.c,  the  charge  per  ion  being  taken  as 
3"4  x  10"10  coulomb.  The  same  air  after  passing  through  5  metres  of 
lubber  tube  contained  only  044  x  108  negative  ions  per  c.c.  The  air 
in  a  Marseilles  street  contained  0-l6  x  105  negative,  and  0'20  x  105 
positive,  ions  per  c.c. 

Measurements  were  taken  of  the  air  at  200  metres  and  10  metres 
from  an  aerial  line  conveying  3-phase  current  at  50,000  volts.  As 
these  showed  no  appreciable  ionisation,  experiments  were  continued  in 
the  receiving  chamber,  where,  owing  to  the  lightning  conductors, 
continuous  discharges  occur  with  formation  of  ozone.  Air  was  also 
examined  in  the  transforming  station  at  30  cm.  from  the  cables  with 
a  rubber  tube,  or  at  1  metre  distance  without  rubber  tubo.  In  all 
cases  the  ions  were  fewer  in  the  neighbourhood  of  the  high  tension 
cables  than  in  the  air  of  the  surrounding  country,  and  considerably 
less  than  in  Marseilles.  R.  J.  (J. 

Cathodic  Volatilisation  of  Metals  in  Dilute  Gases.  V. 
Volkmar  Koulschutter  (Zeitsch.  Elektrochem.,  1909,  15,  316 — 328). 
— The  author's  previous  results  (Abstr.,  1908,  ii,  457,  799,800,  925) 
were  obtained  with  the  fluctuating  current  of  an  induction  coil,  and 
the  electrical  conditions  were  therefore  ill-defined.  The  experiments 
described  in  this  paper  are  made  with  the  direct  current  of  a  Topler 
electrical  machine,  and  the  cathode  fall  of  potential  aud  the  current 
passing  are  measured.     The  cathode  used  is  a  wire  sealed  into  a  glass 
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tube  and  placed  in  the  centre  of  a  glass  globe  so  that  the  discharge  is 
not  influenced  by  the  walls  of  the  vessel.  The  discharge  is  prevented 
from  taking  place  from  the  glass  tube  carrying  the  cathode  by  means 
of  a  disc  of  mica  which  is  fitted  at  the  base  of  the  wire.  The  results 
confirm  those  obtained  by  Holborn  and  Austin  (Ifiss.  Abhand.  Phys.- 
Techn.  Reiahsanstall,  4,  101)  in  air.  In  nitrogen,  volatilisation  begins 
at  a  certain  value  of  the  cathode  fall,  which  is  the  same  for  all  metals 
(570  volts),  and  then  increases  in  proportion  to  it.  It  is  also 
proportional  to  the  equivalent  of  the  metal  if  the  valencies  of  the 
metals  are  taken  as  follows :  silver,  1  ;  gold,  2  ;  platinum,  3 ; 
palladium,  2 ;  copper,  2,  and  nickel,  4.  The  magnitude  of  the 
volatilisation  is  in  the  order  given.  In  argon,  gold  is  more  volatile 
than  silver,  the  order  being  otherwise  the  same.  Silver  and  platinum 
begin  to  volatilise  when  the  cathode  fall  of  potential  is  420  volts  ;  the 
other  metals  begin  at  570  volts  as  in  nitrogen.  The  valencies  found 
in  argon  are  also  different ;  gold,  silver,  palladium,  and  copper  are 
univalent,  and  platinum  and  nickel  bivalent. 

In  hydrogen  the  volatilisation  is  always  small,  and  the  quantities 
volatilised  instead  of  increasing  regularly  with  the  cathode  fall  appear 
very  quickly  to  reach  a  maximum  or  become  constant. 

Calling  P  the  quantity  volatilised  (mg.  x  10"1)  by  a  current  of 
7  x  10 "4  ampere  in  thirty  minutes,  V  the  cathode  fall  in  volts,  A  the 
atomic  weight,  and  n  the  valency,  P  =  k.A(V—  S)  n,  where  S  is  the 
cathode  fall  at  which  volatilisation  begins.  The  mean  values  of 
n.k/A  are  in  nitrogen  0-000396,  and  in  argon,  0-000371. 

With  the  same  current  and  the  same  cathode  fall  the  volatilisation 
is  always  greatest  in  argon,  and  least  in  hydrogen. 

The  quantity  volatilised  is  proportional  to  the  current.  T.  E. 

Thermoelements.  O.  Knopp  (Phyeikal.  Zeitsch.,  1909,  10, 
439 — 445).- — The    dependence    of    the    thermo-electric   force   on    the 

i r.-i-i -t-  df  r I U-  junction,  on  the  nature  of   the  juxtaposed  metals 

or  alloys  and  on  the  percentage  composition  of  the  alloys,  on  the 
thickness  of  the  wires,  and  the  influence  of  temperature  and  gas 
pressure,  has  been  experimentally  examined.  11.  If.  D. 

Oxide  Theory  of  the  Oxygen  Electrode.    IV  and  V.    Richard 

LOBENZ  and  l'uo\  B.  SPIKLMANN  [Ztttsch.  Elcktruchtin.,  1909,  15, 
293-297,  349  .'..'>.r>.  Compare  this  vol.,  ii,  15,  371,  and  463).— 
J  ii  the  first  part  of  the  paper  the  E.M.F.'s  of  a  platinum  oxide 
electrode  and  a  hydrogen  electrode  are  measured  l>)  tin-  compensation 

method,  1h:it  is,  with  no  current.  flowing.     The  platinum  o\idu  electrode 

was  made  l>y  surrounding  a  platinum  wire  with  a  paste  of  the  oxide 
in  .v  Miiphiuie  acid,  or  sometimes  acetic  acid.    Some  salts  of  platinum 

are  al80  examin  d  ii  atur.itid  .solution.  The  mean  values  found  are. 
I"  IH,0,  (0*829)  volt  ;  PtO.,3H,0,  0982  (0-736)  volt;  PtO,,2HtO, 
■  (0'722)  volt  ;  PtO,2B  ,0,  0  949  (0  647)  vol)  ;  K  I'icl,,  0-740 j 
Pt014,  0-986;  K  I'm  i. .  0-720;  I'm  .  6-875,  and  BaPt(CN)a,  0-604. 
Tim  numbers  In  brackets  refer  to  acetic  acid  solutions.  Among 
.iter  the  content  of  oxygen  and  water  the  greatej 
is  the  B.M.F.,  but  the  values  lie  so  near  each  other  that  the 
authors   suspected    bodw    error,      It    i.s    known,    for  example,  that 
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platinous  oxide  decomposes  into  platinum  dioxide  and  platinum. 
Another  method  was  therefore  tried  in  which  tho  cell  was  allowed  to 
discharge  through  a  high  resistance.  The  E.M.F.  time  curve  then 
shows  a  number  of  arrests,  each  of  which  corresponds  with  some 
definite  compound.  From  the  study  of  a  very  large  number  of  such 
curves,  the  following  E.M.F.'s  (in  ^-sulphuric  acid)  are  taken  as 
corresponding  with  the  known  oxides. 

Pi02,4H20,  0-93  volt ;  PtO,„3H20,  086  volt ;  Pt02,2H20,  0-74  volt ; 
PtO,2H20,  045  volt.  In  addition  to  these  four  arrests,  six  others 
were  observed ;  these  are  provisionally  ascribed  to  the  following 
compounds  :  PtO.„H.,0,  0-63  ;  PiO.„  053  ;  PtO,H.,0,  034  ;  PtO,  0-25  ; 
PtS04,  0-15,  and  Pt,"0  05. 

These  E.M.F.'s  agree  with  those  found  by  Lorenz  and  Lauber 
in  the  discharge  curves  of  polarised  platinum  electrodes.  The  three 
highest  points  observed  by  these  authors  are  not,  however,  as  yet 
identified.  T.  E. 

Graphite  Cathode  Dish.  J.  W.  Turrentine  (./.  Physical  Chem., 
1909,  13,  438— 44S).— A  graphite  cathode  dish  which  can  take  the 
place  of  the  Classen  platinum  dish  as  cathode  in  many  electro  chemical 
operations  is  described.  The  dish  was  turned  on  a  lathe,  and,  after 
treatment  with  paraffin,  it  no  longer  rubbed  off  on  the  finger  or 
absorbed  solutions  placed  in  it.  It  could  not  be  dried  after  an  experi- 
ment by  treatment  with  alcohol  like  a  platinum  dish,  but  satisfactory 
results  were  obtained  by  drying  directly  over  the  smokeless  flame  of  a 
Bunsen  burner.  The  electrolytic  estimation  of  solutions  of  copper 
sulphate,  using  the  graphite  cathode  and  a  copper  anode,  gave 
satisfactory  results  when  compared  directly  with  a  coulometer  contain- 
ing a  copper  cathode.  A  graphite  anode  has  been  designed  for  use 
with  the  dish,  and  the  efficiency  of  the  apparatus  is  being  further 
tested.  G.  S. 

Piezochemical  Studies.  Ernst  Cohen  and  L.  E.  Sinnige  (Zeilsch. 
physikal.  Chem.,  1909,  67,  1 — 47). — A  detailed  account  of  work 
already  published  (compare  this  vol.,  ii,  291).  G.  S. 

Magnetic  Transformation  of  Lead.  Lutshinskt  (Compt.  rend., 
1909,  148,  1759 — 1760). — The  coefficient  of  magnetisation  of  lead 
crystals  obtained  from  the  fused  substance  is  about  ten  times  greater 
than  that  for  lead  which  has  been  mechanically  treated  by  hammering 
or  drawing  into  wire.     The  coefficient  varies  with  the  treatment. 

Similar  results  have  been  obtained  with  a  lead-tin  alloy  containing 
30%  of  tin,  but  not  with  pure  zinc,  tin,  ammonium  nitrate,  or 
potassium  chloride.  The  compound  Zn10Fe  is  not  magnetic  until 
fused ;  the  magnetic  properties  are  then  due  to  the  partial  separation 
of  iron.  T.  S.  P. 

Magnetic  Dichroism  of  the  Rare  Earths.  Georges  Meslin 
(Compt.  rend.,  1909,  148,  1598— 1599).— In  the  group  of  the  rare 
earths  the  magnetic  properties  of  neighbouring  elements  differ  con- 
siderably, although  tho  solubilities  of   their  salts  are  almost  identical 
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and    their    atomic    weights    only  slightly  different  (compare  Urbain, 
Abstr.,  1909,  ii,  116). 

The  author  has  studied  the  magnetic  dichroism  and  the  dichroism 
of  the  oxalates  of  lanthanum,  samarium,  gadolinium,  and  dysprosium 
in  five  different  liquids.  The  magnetic  dichroism  of  lanthanum  and 
dysprosium  is  more  marked  than  that  of  samarium  and  gadolinium, 
gadolinium  being  inactive  in  four  out  of  the  five  liquids.  Gadolinium 
and  dysprosium  do  not  show  ordinary  dichroism.  T.  S.  P. 

Metronome  Interrupters  for  Electromagnetic  Stirrers  in 
Freezing-point  Apparatus.  Ernst  Beckmann  (Zeitsch.  Elektro- 
cfiem.,  1909,  15,  355 — 357). — When  a  metronome  is  used  to  make  and 
break  the  electrical  circuit  of  an  electromagnet,  sparks  are  apt  to  spoil 
the  contact.  A  detailed  description  with  figures  is  given  of  two 
arrangements  which  have  been  found  satisfactory  ;  the  contact  piece  is 
simply  made  movable,  so  that  a  clean  surface  can  be  brought  into 
action.  T.  E. 


Ebullioscopic  and  Cryoscopic  Measurement  of  Molecular 
Weights  in  Iodine.  Ernst  Beckmann  {Zeitsch.  anorg.  Chew.,  1909, 
63,  63 — 64).— Iodine,  like  chlorine  and  bromine  (Abstr.,  1903,  ii,  235  ; 
19U6,  ii,  845;  this  vol.,  ii,  137),  is  a  good  solvent.  Ebullioscopic 
measurements  give  the  molecular  weights  corresponding  with  A 1..  1,; 
and  Fe.,Ii; ;  sulphur  gives  Ss,  and  selenium,  S...  The  ebullioscopic 
constant,  determined  by  means  of  Sn,  Bi,  and  SbSnl4,  is  110°.  The 
cryoscopic  constant,  from  experiments  with  Sn,  Snl4,  Hgl.,,  Sb,  and 
CH3I,  is  210  (253-5  :  Timmermanns,  Abstr.,  1906,  ii,  429)."  Sulphur 
and  selenium  give  the  same  results  as  on  boiling.  Since  at  860° 
Belenium  still  has  a  molecular  weight  in  excess  of  Se2,  the  temperature 
of  the  iodine  does  not  appear  sufficiently  high  to  cause  dissociation  of 
the  Se10  and  Be.  molecules.  Violet  solutions  of  iodine  in  carbon 
disulpbide  or  carbon  tetrachloride  become  brown  on  shaking  with 
selenium,    and    combination    thus    appears    to   occur.     The    iodine 

Belenium  freezing-point  curve, 
however,  does  oot indicate  the 
formation  of  a  compound 
(lVllini  and  Pedrina,  Abstr., 
1908,  ii,  833).        C.  H.  D. 

Pressure  Regulator  for 
Vacuum  Distillation.  1 1  in 
m  wn  .1 .  K  biff  (Zeitsch.  (tiitjttw. 
CAoti.,1909,  22,1860—1361). 

The  apparatus  described  is 
an  improved  form  of  I'er 
trand's  pressure  regulator 
(Abstr.,  1903,  ii,  643),  It 
consists  of  a  Y-shaped  tube 

A,  I!,  (',  into  I  lie  lower  linili  of  which  a  clo.,,1  tube,  //.  is  ground  BO  as 
to  be  ca pal ile  of  rotation  vertically.  The  other  limbs,  .1  and  B,  each 
earrj  a  bulb  and  u  short  tuho,  indicated  n    |"  lively  by  l>  A' and   I'd. 


I  i...    I. 


Km.  3, 
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Tube //and  part  of  G  are  filled  with  mercury,  D  and  .Fare  filled  with 
glass  beads  to  arrest  mercury  spray, and  E  is  connected  to  the  pump  and(r 
to  the  distillation  apparatus.  When  the  pressure  is  reduced  to  a  certain 
point,  the  mercury  will  sink  in  //and  rise  in  0  sufficiently  to  close  the 
passage  through  A  B.  The  pressure  at  which  this  occurs  is  regulated 
by  rotation  of  the  mercury  tube  //,  the  vertical  position  indicated  in 
Fig.  1  being  that  of  maximum  pressure,  Fig.  2  a  position  of  decreased 
pressure.  J.  V.  E. 

Measurement  of  the  Saturation  Pressure  of  Water  Vapour 
below  0°.  Karl  Scheel  and  Wilhelm  Heuse  (Ann.  Physik,  1909, 
[iv],  29,  723 — 737). — Measurements  have  been  made  of  the  vapour 
pressure  of  supercooled  water  between  0°  and  —  15-3°,  and  of  ice 
between  0°  and  —  68°.  The  pressures  were  recorded  by  means  of  a 
Kayleigh  manometer.  As  the  sum  of  several  determinations,  the 
vapour  pressure  at  0°  is  4 '5788  +  O0006  mm.  The  variation  of  pressure 
with  temperature  cannot  be  satisfactorily  represented  by  the  formula  of 
Hertz  or  that  of  Thiesen.  On  the  other  hand,  the  experimental  data 
show  a  maximum  difference  in  the  vapour  pressures  of  water  and  ice 
at   -  11-7°,  and  this  is  the  temperature  indicated  by  Thiesen's  formula. 

H.  M.  D. 

Simple  Method  for  Determining  Vapour  Densities.  IX 
and  X.  Philip  Blackman  (J.  Physical  Chem.,  1909,  13,  426—432. 
Compare  this  vol.,  ii,  298). — A  modified  method  for  determining  the 
vapour  density  of  liquids  is  described.  In  a  long  capillary  tube  is 
placed  a  thread  of  mercury,  and  at  some  distance  from  the  latter  a 
thread  ot  the  liquid  in  question,  the  tube  is  sealed,  heated  to  a 
temperature  at  which  the  liquid  is  completely  vaporised,  and  the 
density  calculated  as  in  the  method  already  described.  Further 
practical  details  in  connexion  with  the  previous  methods  are  given. 

G.  S. 

New  Method  for  Determining  Vapour  Densities.  VII  and 
VIII.  Philip  Blackman  (J.  Physical  Chem.,  1909,  13,  433—435. 
Compare  this  vol.,  ii,  298). — A  method  for  determining  vapour 
densities  is  described,  in  which  the  increase  of  pressure  produced  when  a 
known  weight  of  liquid  is  vaporised  at  constant  volume  is  determined. 

G.  S. 

Simple  Method  for  Determining  Vapour  Densities  and  for 
Analysing  Binary  Mixtures.  Philip  Blackmax  (Chem.  News, 
1909,  100,  13 — 14). — A  method  for  determining  vapour  densities, 
very  similar  to  that  already  given  by  the  author,  is  described  in 
detail.  The  apparatus  may  also  be  used  for  analysing  binary  mixtures 
when  the  respective  vapour  densities  of  the  components  are  known. 

G.  S. 

Calculation  of  Critical  Densities.  Reginald  O.  Herzoo 
(Zeitech.  Klektrochem. ,  1909,  15,  345 — 348). — If  Avenarius'  equation: 
v  =  a-b  \og('J\  -  T),  where  v  is  the  specific  volume  of  a  substance  at 
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the  absolute  temperature  T,  Tk  its  critical  temperature,  and  a  and  b 
are  constants  which  depend  on  the  nature  of  the  substance,  is 
divided  all  through  by  the  critical  volume,  the  quantities  ajvk  and 
bji'k  are  found  to  be  constants  for  all  non-associated  substances.  The 
critical  density  may,  therefore,  be  calculated  for  such  compounds 
from  the  formula  dk  =  d[0S)Q5  -Q-233\og(Tk  -  T)~\.  The  calculated 
values  (for  40  substances)  differ  occasionally  as  much  as  10%  from 
those  observed,  but  the  agreement  is  in  most  cases  much  better. 

T.  E. 

New  Form  of  Characteristic  Equation  of  Gases.  Anatole 
Leduc  (Compt.  rend.,  1909,  148,  1G70— 1673.  Compare  this  vol.,  ii, 
298,  381,  382).— Since  Van  der  Waals'  and  other  equations  do  not 
satisfactorily  represent  deviations  from  Boyle's  law  between  0  and  3 
atmospheres  pressure,  the  author  endeavours  to  formulate  an  equation 
of  the  Clausius  type  which  shall  do  so. 

The  equation  given  is  (P  +  Fj v2)(v  -  h)  =  kO,  where  h  and  k  are 
constants,  and  F  is  a  somewhat  complicated  function  of  the  tem- 
perature 6.  To  h  is  assigned  the  value  3/8  s/2  =  0265  calculated  by 
0.  E.  Meyer.  Employing  the  known  values  of  the  specific  volume 
and  critical  density  of  carbon  dioxide,  nitrous  oxide,  and  sulphur 
dioxide,  k  is  found  to  be  about  3'6.  By  the  use  of  these  constants, 
the  critical  densities  and  internal  pressures  of  sixteen  gases  are 
approximately  calculated.  There  appears  to  be  a  systematic  error, 
however,  which  may  necessitate  a  further  term  in  the  characteristic 
equation.  R.  J.  C. 

Heat  of  Formation  of  Titanium  Dioxide  and  Heat  of 
Combination  of  Acidic  Oxides  with  Sodium  Oxide.  William 
G.  Mi.xTi'.it  (Amer.  J.  Sri.,  1909,  [iv],  27,  393— 397).— The  beat 
developed  in  the  oxidation  of  metallic  titanium  by  sodium  peroxide 
corresponds  with  the  equation  Ti+0.,  =  TiO„  (amorphous)  +215,600 
cal.  Prom  measurements  of  tho  heat  developed  in  the  action  of  sodium 
peroxide  <>n  titanium  dioxide,  lead  peroxide,  zirconium  dioxide,  and 
eerie  <>\ido,  the  following  data  are  obtained:  Na.,0  +  Ti(>„  +  ()  = 
Na,Tio4  + 69,700  cal.;  Na,0  +  PbO,  -  NajPbO,  +  38,700  cal.  With 
zirconium  dioxide  the  fusions  obtained  were  not.  satisfactory,  but  tho 
results  indicate  that  the  union  of  the  acid  and  basic  oxide  is  attonded 
by  only  a  small  development  of  heat.  In  the  case  of  cerium  the 
thermal  data  indicate  that  sodium  oxide  docs  not  combine  with  the 
arid  oxide.  11.  M.  1). 

Comparisons  between  Nitriles  and  Carbylaminee.  I'm  L 
Iimi.ii.t  (Compt.  rend.,  1909,  148,  1602  — hail.  Compare  i\ 
1907,  ii,  16).  The  author  compares  the  experimental  values  obtained 
by  Ouillemard  (Thwii,  Paris,  1908)  for  (lie  beats  of  combustion  of 
methyl-,  ethyl  ,  propyl  .  isobutyl  ,  isoamyl-,  benzyl  ,  and  allyl-carbyl 
amines  with  the  theoretical  values  calculated  from  his  own  formula 
(Abstr.,  1904,  ii,  882),  adopting  17  Oal.  as  the  thermal  equivalent 
ol  the  oarbylamine  grouping.  The  results  are  found  to  be  in  oloM 
agreement,    The   heati  of  combustion  of  the  following  nitriles  b»ve 
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also  been  determined  :  acetonitrile,  304  Cal.;  propionitrile,  458-5  Cal.; 
n-butyronitrile,  6163  Cal. ;  j'sovalerouitrile,  7757  Cal. ;  a-naphthouitrile, 
1333-2  Cal.  ;  /3-naphthonitrile,  13273  Cal.  These  values  also  accord 
closely  with  the  calculated  numbers.  W.  O.  \V. 

Absorption  of  Carbon  Dioxide  by  Charcoal.  Alexander 
E.  M.  Geddes  (Ann.  Phygik,  1909,  [iv],  29,  797— 808).— The  amount 
of  carbon  dioxide  absorbed  by  cocoauut  charcoal  at  different  pressures 
has  been  determined  for  14°,  31°,  and  35°.  The  observations,  which 
extend  up  to  approximately  one  atmosphere,  are  in  satisfactory  agree- 
ment with  the  equation  v  =  ap",  in  which  v  is  the  volume  of  carbon 
dioxide  absorbed  by  unit  volume  of  charcoal,  ;;  the  pressure,  and 
a  and  n  are  constants.  The  values  of  the  constants  vary  with  the 
temperature. 

The  absorption  process  is  not  reversible,  so  that  when  the  pressure 
is  reduced  to  a  lower  value,  the  amount  of  carbon  dioxide  retained 
by  the  charcoal  is  greater  than  that  which  would  be  absorbed  at  this 
lower  pressure.  The  process  of  gas  evolution  does  not  appear  to  be 
regulated  by  any  simple  law.  H.  M.  D. 

Hydraulic  Viscosity  of  Liquids.  Emil  Bose  and  Dietrich 
Raubrt  (Physikal.  Zdtsch.,  1909,  10,  406— 409).— With  the  object  of 
obtaining  information  in  regard  to  the  constants  which  determine  the 
'•  hydraulic "  flow  of  liquids  through  a  capillary  tube,  the  times 
required  for  the  efflux  of  a  given  volume  of  liquid  have  been  deter- 
mined for  pressures  ranging  from  about  0005  to  about  2  kilo,  per 
sq.  cm.  For  the  lower  pressures  the  motion  of  the  liquid  is  that 
required  by  Poiseuille's  equation,  whereas  for  the  higher  pressures 
the  flow  is  hydraulic  in  character.  The  substances  examined  were 
water,  ethyl  alcohol,  ethyl  acetate,  benzene,  toluene,  acetone,  chloro- 
form, bromoform,  and  mercury.  The  tabulated  data  indicate  that 
the  relative  rates  of  flow  of  two  liquids  frequently  change,  so  that 
the  one  which  is  more  viscous  at  the  lower  pressures  is  apparently  less 
viscous  at  higher  pressures.  H.  M.  D. 

Determination  of  a  Constant  in  Capillarity.  E.  D.  Kleeman 
(Phil.  Mag.,  1909,  [vi],  18,  39 — 44). — A  relationship  has  been  deduced 
between  the  surface  energy  and  the  internal  latent  heat  of  vaporisa- 
tion at  a  given  temperature  and  the  molecular  weight,  critical  tem- 
perature, and  critical  density.  It  is  shown  that  the  experimental 
data  for  ethyl  ether,  methyl  formate,  carbon  tetrachloride,  benzene, 
and  chlorobenzene  are  in  satisfactory  agreement  with  the  relationship. 

II.  M.  D. 

Diffusion  Velocity  and  Size  of  Particles  in  Disperse 
Systems.  Theodor  Svedbero  (Zeitsch.  physikal.  Chem.,  1909,  67, 
105— 111).— Einstein  (Ami.  Phygik,  1905,  [iv],  17,  54*9;  1906,  19, 
371)  lias  deduced  the  formula  D  =  JiT^Tnj/'X  (where  Z?  =  diffusion- 
coeilieient,  tj  =  viscosity  of  medium,  X  —  number  of  molecules  in  a  mol. 
of  sutatauce,  P  =  radius  of  the  particles,  and  the  other  symbols  have 
the    usual    significance)    for    the     relationship    between    the    rate    of 

vol.  xevx.  ii.  4o 
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diffusion  ami  the  size  of  the  particles  in  a  colloidal  solution,  and  in 
the  present  paper  the  formula  is  proved  to  be  valid. 

In  the  first  place,  two  solutions  of  colloidal  gold,  containing 
particles  of  magnitude  1 — 3  ft/j.  and  20—30  /x/x  respectively,  have  been 
prepared  by  methods  described  by  Zsigmondy,  and,  from  observations 
on  the  relative  rates  of  diffusion  through  parchment  paper,  it  is  shown 
that  D1ID.1  =  P„/PV  as  the  theory  requires. 

Further,  a  solution  of  colloidal  gold  containing  still  smaller 
particles  has  been  prepared,  and  its  coefficient  of  diffusion  into  water 
determined  by  Scheffer's  method;  Z>117  =  0'27.  Substituting  this 
value  in  Einstein's  formula,  and  putting  i\~=  7  x  1023,  the  value  P  = 
0'94  Li/j.  is  obtained  for  the  diameter  of  the  particles,  in  almost  exact 
agreement  with  the  value  determined  ultramicroscopically  by 
Zsigmondy  for  solutions  of  this  type.  G.  S. 

Dependence  of  the  Gas  Diffusion  Coefficient  on  the 
Mixture  Ratio.  Anton  Lonius  (Ann.  Physik,  1909,  [iv],  29, 
664 — 678). — An  examination  of  the  data  obtained  in  recent  experi- 
mental work  on  the  diffusion  of  gases  into  one  another  shows  that  in 
all  cases  the  coefficient  of  diffusion  depends  on  the  relative  proportions 
of  tho  mixed  gases,  that  is  to  say,  on  the  density  gradient.  This 
result  is  opposed  to  the  requirements  of  tho  diffusion  theory  of 
Stefan-Maxwell.  H.  M.  D. 

Classification  and  Nomenclature  of  Disperse  Systems. 
P.  P.  von  Weimakn  (Zeitsch.  Cham.  Tnd.  Kolloide,  1909,  5,  44 — 46). — 
A  further  scheme  for  the  classification  of  the  different  types  of 
disperse  systems  is  described.  11.  M.  D. 

Rate  of  Solution  of  Gases  in  "Water.  W.  A.  Roth  (Zeitsch. 
Elektrochem.,  1909,  15,  328—331.  Compare  J.  Meyer,  this  vol., 
ii.  171  ;  Luther  and  MacDougall,  A.bstr.,  nuns,  ii,  361).  The  rate  ol 
absorption  ol'  nitrous  oxide  and  of  carbon  dioxide  in  water,  and  also 
the  rate  at  which  they  are  removed  from  solution  by  a  current  of 
hydrogen,  are  measured  by  means  of  the  heat  evolved  or  absorbed,  or 
by  measuring  the  freezing  point  of  the  solutions.  Tho  rate  is  pro- 
portional to  the  difference  between  the  concentration  of  tho  gas  in  the 

saturated     solution     and     (bat     in    the    solution    at    the    moment    of 

measurement!  T.  K. 

Apparatus  for  tho  Determination  of  Solubilities  at  the 
Boiling  Point  of  the  Solvent.  Johannes  Scbboedbb  (Zeittch. 
,ni"/.   Chum.,    1909,   48,  349     850).     The    apparatus   consists   of    a 

graduated  lioiluif.'  tube,  which  is  connected   by  ground  glaS8  joints  with 

a  vertical  reflux  c lenser,     A  narrow  tube,  which  is  Boaled  through 

the  wall  ol  ill"  boiling  tube  and  reaohei  almo  I  to  the  huso  of  tho 
latter,  permits  of  the  removal  of  the  saturated  solution  for  anal 

The    solute    is    added    in    BUOCOSBIVe    portions    until    the    boiling    point 

tared    by  a  ther meter,  divided   into  tenlhi    of   n   degree,  bal 

al  taini  d  a  mi timum  value.  II.  IW.  I >. 
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Simple  Apparatus  for  Extraction  in  the  Cold  and  for  the 
Determination  of  Solubility  at  Room  Temperature.  Johannes 
Schkoeder  (Zeitsch.  anal.  Chem.,  1909,  48,  351 — 352). — The  apparatus 
is  designed  to  prevent  the  evaporation  of  volatile  liquids  during  the 
process  of  filtration  from  admixed  solid  substances.  It  consists  of  a 
graduated,  cylindrical,  separating  tap  funnel,  the  lower  end  of  which 
fits  into  the  cover  of  a  funnel,  the  lower  end  of  which  tits  in  turn  into 
the  mouth  of  a  graduated  cylinder.  The  cover  and  the  funnel  proper 
are  connected  by  a  ground-glass  joint.  To  eliminate  pressure 
differences,  the  upper  parts  of  the  separating  funnel  and  the  lower 
cylinder  are  connected  by  a  side-tube.  By  means  of  this  arrangement 
a  saturated  solution  contained  in  the  upper  cylinder  can  be  filtered 
without  appreciable  loss  of  the  volatile  solvent  by  evaporation. 

H.  M.  D. 

Solubility  of  Salts  in  Concentrated  Acids.  Arthur  E.  Hill 
and  John  P.  Simmons  (/.  Amer.  Chem.  Soo.,  1909,  31,  821—839).— 
Investigations  dealing  with  the  influence  of  the  common  ion  in 
reducing  the  solubility  of  compounds  and  with  the  action  of  strong 
acids  in  increasing  the  solubility  of  salts  of  weak  acids  have  hitherto 
been  chiefly  carried  out  with  dilute  solutions.  The  work  now 
described  has  been  performed  with  the  object  of  obtaining  data 
on  solubility  relations  in  concentrated  solutions,  and  of  testing 
the  applicability  to  such  solutions  of  the  laws  relating  to  dilute 
solutions. 

Experiments  have  been  made  to  determine  the  increase  of  solubility 
of  several  salts  on  addition  of  nitric  acid  of  varying  concentration 
(usually  up  to  5iV  and,  in  some  cases,  up  to  lOiV)  to  their  aqueous 
solutions.  The  salts  studied  were  silver  acetate,  chloroacetate, 
oxalate,  iodate,  and  sulphate,  and  thallous  chloride.  The  results  are 
tabulated  and  plotted  as  curves.  A  mathematical  solution  of  the 
known  laws  bearing  on  solubility  relations  has  been  developed. 

On  comparing  the  experimental  and  calculated  results,  it  is  found 
that  the  laws  for  dilute  solutions  are  valid  for  highly  concentrated 
solutions  of  a  salt  of  a  weak  acid  in  a  strong  acid,  whilst,  under  the 
same  conditions,  the  solubility  of  a  salt  of  a  strong  acid  is  greatly 
depressed  by  some  factor  probably  connected  with  the  neutral  salt 
effect,  but  not  yet  capable  of  quantitative  expression.  E.  G. 

Diminution  of  the  Cohesion  Pressures  and  of  the  Solu- 
bilities of  Salts  by  Non-Electrolytes.  Isidor  Traube  (Her., 
1909,  42,  2185—2188.  Compare  this  vol.,  ii,  216).— The  following 
generalisation  is  given  :  Substances  with  appreciable  cohesion 
pressures  in  water  (for  example,  salts)  diminish  the  solubilities  of 
substances  with  small  cohesion  pressures  (for  example,  organic 
compounds).  The  greater  the  difference  in  the  cohosion  pressures  the 
greater  is  the  diminution  of  the  solubility. 

The  effects  of  the  addition  of  non-electrolytos  on  the  solubilities  of 
salts  in  water  have  been  investigated.  The  salts  used  were  lithium 
carbonate,  silver  sulphate,  and  potassium  bromato,  and  various  organic 
compounds  were  used  as  the  non-electrolytes.     The  values  100/«  log  l0/l 

43—2 
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have  been  calculated,  where  l0  is  the  solubility  of  the  salt  in  water,  I  is 
the  solubility  in  the  presence  of  the  non-electrolyte,  and  n  is  the 
molecular  concentration  of  the  latter. 

The  author  claims  that  the  results  prove  that  the  cohesion 
pressure  of  the  non-electrolyte  determines  the  solubility  of  the  salt. 

J.  J.  S. 

Properties  of  Colloidal  Solutions.  I.  The  Osmotic  Pressure 
of  Congo-Red  and  of  some  other  Dyes.  William  M.  Bayliss 
{Proc.  Roy.  Soc,  1909,  81,  B,  269— 286).— The  nature  of  solutions  of 
Congo-red  has  been  investigated.  Although  Congo-red  is  unable  to 
diffuse  through  parehmeut  paper  and  exhibits  other  colloidal  pro- 
perties, it  exerts  an  osmotic  pressure  equal  to  that  which  would  be 
expected  if  it  were  present  in  true  solution  in  the  form  of  simple 
molecules.  The  theoretical  osmotic  pressure  is  only  attainable  in  the 
complete  absence  of  extraneous  electrolytes.  Small  quantities  of  acid, 
alkali,  or  neutral  salts  cause  a  marked  diminution  in  the  observed 
osmotic  pressure,  and  even  the  carbonic  acid  present  in  ordinary 
distilled  water  is  sufficient  to  produce  a  considerable  effect.  The 
electrolytes  are  supposed  to  act  by  causing  the  aggregation  of 
molecules  to  particles.  Stable  colloids,  such  as  serum-albumin,  exert 
a  protective  action  on  Congo-red  and  also  on  arseuious  sulphide,  and 
this  is  due  to  the  formation  of  minute  aggregates,  which  result  in  a 
fall  of  the  osmotic  pressure,  but  the  aggregates  are  not  of  sufficient 
size  to  precipitate. 

By  dialysis,  a  blue  colloidal  solution  of  the  free  acid  of  Congo-red  can 
be  obtained.  This  is  easily  resolved  under  the  ultra-microscope,  but  it 
shows  a  definite,  although  small,  osmotic  pressure,  which  for  a  1",, 
solution  amounts  to  about  14  mm.  of  mercury.  Ou  the  basis  of  the 
kinetic  theory  this  corresponds  with  the  formation  of  aggregates 
which  contain,  on  the  average,  twenty  molecules.  The  ontire  observa- 
tions are  capable  of  explanation  on  the  assumption  that  colloidal 
particles  possess  the  kinetic  energy  of  molecules,  but  they  are  opposed 
to  the  view  according  to  which  foreign  electrolytes  are  necessary  for 
the  development  of  the  phenomena.  11.  M.  D. 

Fractional  Precipitation  from  Solution.  Philip  BlaokmaS 
(./.  Physical  Chtnu,  1009,  13,  436 — 437). — An  algebraic  proof  of  the 
well-known  result  that  if  a  .substance  is  dissolved  in  a  liquid  and  another 

used  to  precipitate  it,  more  can  bi>  precipitated  by  using  the  latter 
liquid  in  portions  than  in  one  operation.  G.  S. 

Spontaneous  Crystallisation  of  Drops  of  Solutions  as 
Spherulites.  Jaoquh  Ohevalubb  (Min.  Mag.,  1909,  15,224  231). — 
Drops  of  solutions  of  lithium  sulphate,  ammonium  sulphate,  lithium 
phosphate,  iron  sodium  sulphate,  manganese  potassium  Bulphate, 
potash  alum,  and  lithium  sodium  sulphate,  were  examined  under  (lie 
microscope,  Spherulites  and  sphero-orystals  are  in  most  ruses  the 
results  of  spontaneous  crystallisation.  When  other  crystals  grow 
iir  t,  it  is  probably  because  they  have  been  introduced,  the  drop  mi 
thai  ease  appealing   to  bo  metaauble.    The    spherulites   mark   the 
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passage  of  the  solution  to  the  labile  state  (Trans.,  1906,  89,  413). 
Spherulites  would  appear  to  be  generally  a  modification  of  the  substance 
with  a  lower  degree  of  hydration  than  the  ordinary  crystals,  and  to  be 
more  stable  and  less  soluble.  L.  J.  S. 

Crystallisation  through  Membranes.  James  H.  Walton,  jun. 
(J.  Physical  Chem.,  1909,  13,  490 — 500). — The  experiments  were  made 
by  putting  a  supersaturated  solution,  or  supercooled  liquid,  in  a  test- 
tube,  closing  the  tube  by  a  membrane,  and  placing  it  in  a  beaker 
containing  more  of  the  supersaturated  solution  in  such  a  way  that  the 
membrane  and  the  solution  in  the  beaker  were  in  contact.  Crystal- 
lisation was  then  started,  preferably  in  the  beaker,  and  it  was  observed 
whether  it  extended  to  the  contents  of  the  tube.  Parchment,  collodion, 
goldbeaters'  skin,  and  rubber,  0'005  inch  thick,  were  used  as 
membranes. 

With  all  the  solutions  used,  crystallisation  was  propagated  sooner  or 
later  through  the  first  three  membranes,  but  not  in  general  through 
the  rubber.  In  the  case  of  certain  supercooled  liquids,  however,  such 
as  acetophenone  and  salol,  crystallisation  was  propagated  through  the 
rubber  membrane,  but  not  in  the'  case  of  supercooled  water  or  of 
phenol  containing  a  little  water.  G.  S. 

Kinetics  of  the  Reaction  between  Alkyl  Sulphates  and 
Inorganic  Salts.  Paul  Walden  and  Mieuzyslaw  Centnerszwer 
(Zeitsch.  Elektrochem.,  1909,  15,  310 — 316). — The  velocities  of  the 
reactions  between  methyl  sulphate  and  sodium,  cadmium  and  stannic 
iodides,  potassium  bromide  and  sodium,  potassium,  ammonium,  and 
cobalt  thiocyanates  are  measured  in  methyl  alcohol  and,  in  a  few  cases, 
in  acetone  solutions.  Only  one  methyl  group  reacts,  and  in  all  cases  the 
reaction  is  incomplete,  an  equilibiium  being  attained.  The  equation  of 
the  bimolecular  reaction  applies  very  well  when  equivalent  quantities 
of  the  reagents  are  used,  or  when  the  salt  is  present  in  excess,  an  excess 
of  the  methyl  sulphate,  however,  causes  the  constants  to  diminish  as 
the  reaction  proceeds.  The  temperature-coefficients  of  the  reactions  lie 
between  256  and  4T4.  The  velocity  in  acetone  solution  is  about  one 
hundred  times  greater  than  it  is  in  methyl  alcohol.  The  velocity 
depends  on  the  nature  of  both  the  cation  and  anion  of  the  salt  used, 
and  the  more  completely  the  reaction  takes  place  the  greater  is 
its  velocity.  T.  E. 

Sulphonic  Acids  and  Ostwald's  Dilution  Law.  Rudolf 
Wegschehjer  and  Paul  Lux  (Monalsh.,  1909,  30,  411 — 445; 
Wegscheider,  Abstr.,  1902,  i,  617).— The  conductivity  at  25°  of 
aqueous  solutions  of  /?-naphthalenesulphonic  acid,  ;)-toluenesulphonic 
acid,  and  their  sodium  and  potassium  salts  has  been  determined. 

The  conductivity  values  of  /8-naphthalenesulphonic  acid  may  be 
represented  approximately  by  the  formula  ji.  =  A  +  Bv ~l  -  Cv~\  and  for 
solutions  having  a  dilution  greater  than  80  litres,  also  by  the 
Kohlrausch-Maltby  formula,  (fi^  -ft)  :  /j.i'  =  Cv~b  ;  in  both  cases,  how- 
ever, regular  deviations  from  the  observed  values  are  noticeable.  The 
values  derived  from  the  formula  (fx^  -/x)^  log  V=  C  agree  remarkably 
well  with  the  observed  values  for  solutions  up  to  0  003X, 
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The  mol.  conductivity  of  the  acids  at  infinite  dilution,  /j.k  ,  derived  by 
extrapolation  from  interpolation  formula  for  the  conductivity  values, 
differs  according  to  the  formula  employed.  In  the  case  of  the  acids 
examined,  van't  Hoff's  formula  is  applicable  when  a  higher  value  for 
^00  is  chosen. 

Ostwald's  dilution  law  is  in  close  agreement  with  the  observations 
for  solutions  up  to  O'OOBiV  when  the  value  ll^  derived  from  the  con- 
ductivity of  the  salts  is  employed  ;  it  also  applies  to  solutions  up  to 
O'OIG.A''  when  a  smaller  value  for  /x-^  is  used.  W.  H.  G. 

[Formation  of  Esters.]  Heinricii  Goldschmibt  {Zeitsch.  Elektro- 
chem.,  1909,  15,  305—310.  Compare  this  vol.,  if,  129,  305).— 
Mainly  polemical.  A  reply  to  K.  Wegscheider  and  to  A.  Kailan. 
Details  of  older  experiments  and  several  new  ones  on  the  rate  of  esteri- 
fication  of  1:3:  5-dinitrobenzoic  acid  in  presence  of  hydrochloric  acid 
are  given.  T.  E. 

The  Alcoholysis  or  Bsteriflcation  of  Acid  Amides.  E.  Emmet 
Reid  (Ainer.  Chem.  J.,  1909,  41,  483 — 510). — The  rates  of  esterifica- 
tion  at  50°  of  benzamide  and  m-  and  ^-nitrobenzamides  in  aqueous- 
alcoholic  solution  have  been  measured,  using  hydrochloric  acid  as 
a  catalytic  agent.  The  course  of  the  reaction  was  followed  by  deter- 
mining the  amount  of  ammonia  formed  after  different  intervals  of 
time.  The  reaction  is  found  to  be  bimolecular,  and  this  is  accounted 
for  mathematically  by  assuming  that  the  amide  forms  a  salt  with 
the  hydrochloric  acid,  and  that  the  complex  cation  is  the  reactive 
substance;  the  reaction  equation  holds  for  a  range  of  decomposition 
from  2  to  75%.  Using  99'57,/,  alcohol  as  solvent,  it  is  found  that  the 
velocity  constant  (A';,)  for  ^-nitrobenzamido  is  1*17  times  that  (A*,„) 
for  the  meta-amide  ;  moreover,  Kv  and  A',„  are  directly  proportional  to 
the  molecular  conductivity  of  the  hydrochloric  acid  in  the  alcohol 
used  as  solvent.  The  velocity  constant  (A't,)  for  benzamido  is  less  than 
K ,„.  It  is  not  proportional  to  the  molecular  conductivity  of  the  hydro- 
chloric acid,  probably  bocause  benzamido  is  a  comparatively  strong 
base,  and  consequently  an  increase  in  the  concent  ration  of  the  acid  will 
not,  produce  a  proportionate  increase  in  the  concentration  of  the  com- 
plex ion,  as  it  docs  with  the  vory  weak  bases  m-  and  ^>-nitrobenzamidcs. 

The  addition  of  water  considerably  retards  the  velocity  of  reaction, 
the  effect  being  greater  with  m  nitrobonzamido  than  with  bonzamide. 
fur  small  additions  of  water  to  alcohol,  or  vice  versa,  the  changes  in 
viscosity  seem  ablo  to  account  vers  largely  for  tho  observed  changes  in 
reaction  velocities;  tho  groator  the  viscosity  tho  loss  tho  velocity  of 
i  eaotion. 

The  remainder  of  the  papor  is  not,  suitable  for  abstraction.  It  con- 
sists oi  a  mathematical  discussion  of  the  mechanism  of  the  reaction, 

and  is  bused    on  the   assumption    that    the    hydrious   of    tho   catalysing 
acid  Form   complex    ions  with    tho   solvent    (wulcr  or  alcohol,  or  both), 

and  these  further  combine  with  the  amide,  forming  more  complex  ions. 

which  are  the  reactive   .substances.      It  is   also  shown  how  the  relative 

i  .!'■    "i  hydrolysis  and  alooholysia  in  aqueous-alcoholic  solution  may  be 
calculated,  T.  8.  P. 
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Dependence  of  the  Reaction  Velocity  on  the  Temperature  in 
Homogeneous  Gaseous  Systems.  Hans  Goldschmidt  (Physikal. 
Zeitsch.,  1909,  10,  121— 122.  Compare  this  vol.,  ii,  390).— Nernst's 
conception  of  a  "  chemical  resistance  "  which  opposes  the  progress  of  a 
reaction  is  not  inconsistent  with  the  view  of  Arrhenius,  that  only  a 
certain  proportion  of  the  gas  molecules  are  in  a  chemically  active 
state.  H.  M.  D. 


Relation  between  the  Rate  of  a  Chemical  Reaction  and 
those  of  its  Intermediate  Changes.  Geruakd  Just  and  W. 
Berezowsky  (Zeitsch.  Elektrocltem.,  1909,  15,  297 — 305.  Compare 
Abstr.,  1908,  ii,  825). — The  polarisation  of  electrodes  immersed  in  a 
solution  containing  ferro-  and  ferri-cyanide  is  studied  in  great  detail. 
Using  gold  electrodes,  the  rate  of  stirring  the  solution  was  found  to  affect 
the  polarisation  ;  this  source  of  error  was  eliminated  by  using  constant, 
very  violent  agitation.  The  polarisation  was  then  found  to  depend  on  the 
previous  history  of  the  electrode  ;  a  freshly  polished  electrode  is  almost 
unpolarisable,  whilst  one  which  has  been  exposed  to  the  air  is  polaris- 
able.  The  polarisable  or  unpolarisable  condition  can  be  produced  at  will 
by  long  immersion  in  a  ferrocyanide  solution  or  short  exposure  to  a 
ferricyanide  solution,  so  that  it  appears  that  an  oxidised  surface  is 
polarisable.  Quite  similar  results  are  obtained  with  platinum,  except 
that  it  is  much  less  polarisable  than  gold.  Chromium,  on  the  other 
hand,  is  practically  unaffected  by  any  treatment,  and  is  equally 
strongly  polarisable  under  all  circumstances.  It  follows  that  platinum 
accelerates  the  reaction  FeCy6"'  +  i''=FeCy6""  very  markedly,  gold 
accelerates  somewhat  less  strongly,  and  chromium  not  at  all.  This 
conclusion  is  confirmed  by  allowing  a  mixture  of  potassium  ferri- 
cyanide and  iodide  and  sodium  thiosulphate  to  react  in  presence 
of  the  metals.  Iodine  appears  in  five  rninutes  with  no  metal,  in  forty- 
five  to  fifty-five  seconds  in  presence  of  platinum,  in  2'5  minutes  in 
presence  of  gold,  and  in  5  minutes  with  chromium.  T.  E. 


Temperature-Coefficient  of  Chemical  Reaction  Velocities. 
III.  Physical  Meaning  of  the  Velocity  Constant,  and  its 
Replacement  by  Thermal  Data  and  the  Time  Unit  for  Dilute 
Solutions.  Max  Trautz  {Zeitsch.  physikal.  Chem.,  1909,  67,  93—104. 
Compare  Abstr.,  1908,  ii,  821;  this  vol.,  ii,  557). — By  a  thermo- 
dynamical  method,  a  complicated  expression  is  deduced  for  the  velocity 
constant  in  dilute  solution  in  terms  of  the  thermal  data  for  the  reacting 
substances  and  the  time.  Similarly,  the  equilibrium  constant  for 
solutions  has  been  determined,  and  its  dependence  ou  the  properties  of 
the  solvent  is  discussed.  Further,  an  expression  for  the  temperature- 
coefficient  of  the  velocity  constant  has  been  obtained. 

The  maximum  in  the  temperature-coefficient  of  the  velocity  of  ester 
saponification,  described  in  a  former  paper,  is  probably  due  to  a 
diminution  of  the  molecular  heat  of  the  solvent  or  the  reacting 
substances  with  increase  of  temperature.  G.  S. 
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Catalysis.  X.  Formation  of  Esters  from  Amides  and 
Alcohols.  Salomon  P.  Acree  (Amer.  Chem.  J.,  1909,  41,  457 — 4S3  ; 
Abstr.,  1908,  ii,  1022). — The  greater  part  of  this  paper  is  occupied  by 
a  recapitulation  of  the  author's  views  on  catalysis. 

Acree  and  Johnson  (Abstr.,  1907,  i,  506  ;  ii,  855)  have  shown  that 
hydrochloric  acid  causes  a  catalysis  of  acetylbromo(chloro)araino- 
benzene  into  ^>bromo(ehloro)acetanilide  in  proportion  to  the  square  of 
the  concentration  of  the  hydrochloric  acid,  and  have  explained  this  by 
assuming  that  the  reactive  substance  is  an  intermediate  product  formed 
by  the  combination  of  the  acetylbromo(chloro)aminobenzene  with  both 
the  hydrions  and  chloridions.  The  experimental  data  wore  not 
completely  satisfactory,  owing  to  the  high  concentrations  of  the 
solutions  used.  It  is  now  found,  however,  that  the  action  of  hydro- 
bromic  acid  on  acetylchloroaminobenzene  in  10%  acetic  acid  solution  at 
3°  proceeds  rapidly,  even  in  dilute  solution,  and  the  velocity  has 
been  measured.  Good  constants  are  obtained  according  to  the  velocity 
equation:  dxjdt  =  K((J„  —  x)(C'kv-x)Cu,  where  C'h,  Cta,  and  C„  are 
respectively  the  concentrations  of  the  hydrions,  bromidions,  and 
acetylchloroaminobenzene. 

Attention  is  called  to  the  importance  of  investigations  on  the 
hydrolysis  and  esterification  of  amides,  especially  the  latter,  since  no 
appreciable  amount  of  water  is  formed  in  the  reaction,  and  hence  a 
very  great  disturbing  factor  is  eliminated. 

As  regards  the  effect  of  salts  on  catalytic  actions,  the  author  does 
not  agree  with  Killer's  view  (Abstr.,  1900,  ii,  269)  thai  the  salt  causes  an 
alteration  in  the  dissociation  of  the  water.  Salt  catalysis  is  considered 
to  be  a  very  complex  phenomenon  caused  by  a  combination  of  effects, 
such  as  the  following  :  (a)  The  catalysing  salts  may  combine  with  the 
reacting  substances,  and  form  still  more  (or  less)  reactive  double  salts 
or  double  compounds,  (b)  A  change  in  viscosity  is  known  to  have  an 
effect  on  the  velocities  of  reactions  in  aqueous-alcoholic  solutions,  and 
the  salt  effect  may  be  dependent  on  tho  inlluence  of  the  salt  on  the 
viscosity  of  the  solution,  (a)  Combination  may  take  place  between 
tlm  solvent  and  solute,  thus  affecting  the  concentrations  of  the  reacting 

substances.     ((/)  The  thermodynamic  potential,  or  driving  force  behind 

each  reaction,  depends  not  only  on  the  reacting  substances,  but  also 
on  the  surrounding  field  ;  the  addition  of  salts  affects  the  field  and, 
therefore,  the  thermodynamic  potential.  T,  S.  P. 


New  Estimate  of  the  Size  of  an  Atom.  II.  Staffohb  IIa  iiiki.k 
(Zeitsr/,.  Eltktroc/tem.,  L909,  IT).  880  890).  The  difference  of 
potential  between  a  sphere  of  meroury  of  radius  r  and  a  Mat  surface 

,,!     meroury     ID    Contact    with     the    same     solution     is     shown     In     In' 

/      iu  98  •  l"  'i  r  v.. It. 

Both  tin'  curved  surface  and  the  Solution  arc  negative  compared 
Willi  I  lie  II  il   Surface,  BO  that  as  the  radius  diminishes  the  difference  of 

potential  between  the  curved  surface  and  the  solution  diminishes,  and 
finally  disappear    when  ff  is  about  0*5  volt,     The  corresponding  value 

.,1    v    i      I   '.I       Ml    '■  em.      The    author    regards    (his  as  an  upper    limit    of 

i  be    Ess  of  aii  atom,  T.  K. 
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Space  Relation  of  Forces  in  the  Atom.  Frank  A.  Healy 
(Chem.  i\'ews,  1909,  99,  302). — From  the  consideration  of  eight  fields  of 
force  (or  charges),  four  of  one  polarity  and  four  of  opposite  polarity, 
arranged  symmetrically  and  equidistant  around  a  sphere,  it  is  apparent 
that  both  within  and  without  the  sphere  the  sum  of  the  fields  of  force 
will  be  zero.  If,  now,  one  charge  be  doubled,  the  internal  field  value 
will  no  longer  be  zero  ;  designate  its  value  to,  then,  by  successively 
doubling  all  the  positive  charges  and  then  all  the  negative  charges;  the 
internal  field  will  have  the  values  to,  2m,  3m,  4?»,  3m,  2m,  to,  0. 
When  the  individual  charges  are  trebled,  the  same  series  of  values  are 
obtained,  both  for  the  internal  and  external  field,  and  this  is  repeated 
as  often  as  a  unit  charge  is  successively  added.  This  succession  of 
values  is  considered  to  be  identical  with  the  normal  succession  of 
valency  in  the  periodic  table  of  the  elements.  J.  V.  E. 

Practical  Method  for  the  Simultaneous  Calculation  of 
Atomic  Weights  :  General  Results.  Gustav  D.  Hinhichs  (Compt. 
rend.,  l'JO'.i,  148,  1760 — 1763). — A  table  is  given  containing  a  resume 
of  the  results  obtained  by  the  author  in  his  calculations  of  atomic 
weights  (Abstr.,  1907,  ii,  945).  It  contains  (1)  the  ratio  (R)  of 
the  molecular  weights  of  the  compounds  used  in  the  determination  of 
atomic  weights,  and  also  the  increase  of  this  ratio  for  a  variation 
of  0T  in  e:ich  of  the  atomic  weights.  (2)  The  difference  between  the 
ratio  of  the  actual  weights  of  compounds  taken  and  the  ratio  R. 
This  is  called  the  analytical  excess  (  =  e),  and  gives  an  idea  of  the 
accuracy  of  the  experiments.  (3)  The  difference  (e)  between  the 
experimental  and  absolute  values  of  the  atomic  weights.  The 
difference  £  is  given  by  the  equation  102«A  =  e  +  A'  (Abstr.,  1907, 
ii,  945).  This  equation  can  only  be  solved  by  trial,  and  from  the 
values  of  e  obtained  it  can  be  told  whether  the  experimental 
determinations  should  be  repeated  more  carefully,  varying  the 
quantities  of  material  used,  or  whether  it  is  probable  that  there  is  an 
error  in  the  absolute  atomic  weights  used  (Abstr.,  1909,  ii,  400). 

T.  S.  P. 

True  Values  of  the  Atomic  Weights.  Mathematical  Value 
of  the  Method  of  Calculation.  Louis  Dubreuil  (Bull.  aSoc.  chim., 
1909,  [iv],  5,  660 — 667). — In  previous  papers  (Abstr.,  190S,  ii,  936, 
1035  ;  this  vol.,  ii,  563)  the  author  has  developed  Hiurichs'  theorem 
(Abstr.,  1893,  ii,  317;  1907,  ii,  945),  that  experimentally  determined 
atomic  weights  (Dubreuil's  apparent  atomic  weights)  must  always  be 
variable  for  the  same  substance,  and  has  given  equations  whereby  true 
atomic  weights  may  be  calculated  from  the  data  obtained  in  an)'  series 
of  reactions.  In  the  present  paper  a  criticism  is  given  of  the  usual 
plan,  depending  on  the  method  of  least  squares,  of  calculating  true 
values  from  experimental  data,  and  it  is  pointed  out  that  the  author's 
method  differs  fundamentally  from  this. 

Finally,  it  is  shown  that  in  Hinrichs'  equation  (Abstr.,  1893, 
ii,  317)  R  =  a(\  -x  +  y  +  n),  where  R  is  the  true  value,  a  the  apparent 
value,  a;  and  y  quantities  dependent  on  the  impurities  present,  and  n  a 
function  of  the  conditions  of  the  experiment,  x,  y,  and  n  do  not  tend 
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to  become  zero  with  the  weight  of   the    substance    employed  in  the 
reaction,  as  Hiurichs  supposed.  T.  A.  H. 

True  Values  of  the  Atomic  Weights.  What  is  the  Mathe- 
matical Value  of  the  Author's  Method!  Louis  Dubreuil  (Bull. 
Soc.  chim.,  1909,  [iv],  5,  708 — 715). — A  discussion  of  the  author's 
method  of  calculating  atomic  weights  (Abstr.,  1908,  ii,  936),  in  which 
it  is  pointed  out  that  the  equation  of  condition  established  by  Hinrichs 
(Abstr.,  1907,  ii,  945)  is  indeterminate  unless  some  quite  arbitrary 
assumptions  are  made.  Hinrichs'  geometrical  solution  is  a  special 
case  of  the  hypothesis  adopted  by  the  author,  namely,  that  the  sum  of 
the  squares  of  the  deviations  of  the  true  atomic  weights  from  whole 
numbers  shall  be  a  minimum.  In  calculating  the  International 
Atomic  Weights,  the  assumption  made  is  that  the  deviation  in  the 
case  of  oxygen  is  zero.  Hitherto  the  method  has  been  justified  by 
results.  E.  H. 

True  Values  of  the  Atomic  Weights.  The  Determina- 
tions of  Stas.  Louis  Dubreuil  (Bull.  A'oc.  chim.,  1909,  [iv],  5, 
715 — 7212). — A  description  is  given  of  Stas'  determinations  of  the 
value  of  the  ratio  LiCl  :  LiN03  (Stas,  Oeuvres  completes,  1).  Stas' 
results  are  recalculated  by  the  author's  method  (Abstr.,  1908,  ii,  936, 
and  preceding  abstracts),  and  the  following  values  obtained  for  the 
atomic  weights:  Lithium  6'9853,  chlorine  35-1877,  oxygen  IG'0299, 
and  nitrogen  14  0075.  E.  H. 

Release  of  Valency  Electrons  by  Collision.  Johannes  Stabs 
(Jahrb.  Radioaktiv.  Eltklronik.,  1909,6,  168 — 180.  Compare  Abstr., 
1908,  ii,  574). — According  to  the  author's  valency  theory,  chemical 
dissociation  and  ionisation  are  both  phenomena  which  are  duo  to  the 
release  of  valency  electrons  by  collision  of  particles.  These  particles 
may  be  neutral  atoms  or  molecule-,  positive  or  negative  ions,  or  ono  of 
them  maybe  an  electron.  In  order  that  a  valency  electron  maybe 
released,  tho  kinetic  energy  of  the  two  colliding  particles  must  be 
greater  than  the  energy  of  combination  of  tho  valency  electron  with 
its  corresponding  atom.  In  a  similar  way  the  kinetic  energy  of  the 
colliding  particles  must  exceed  a  certain  value  in  order  that  the 
vibrations  of  a  bound  electron  may  give  rise  to  emission  of  light. 
The  value  of  the  coefficient  which  characterises  the  energy  transforma- 
tion depends  On  the  nature  of  the  colliding  particles,  and  it  is  pointed 
out  that  this  view  offers  an  explanation  of  the  phenomenon  of  catalysis. 

II.  M.   I). 

Supposed  Permeability  of  Glass  for  Iodine  Vapour.  Hi.un- 
ii.mii>  Tiii.i.ens  (/>'-'/•.,  1909,  42,  2013.  Compare  Zengelis,  this  vol.,  ii, 
184  ;  Btook  and  Heynemann,  this  vol.,  ii,  568).     Iodine  was  preserved 

in  sealed   thin  walled    test  tubes  for  tWO  months.       In    DO   case    Was   the 

■lightest  loss  observed     The  observations  of  Zeogelia  are  denied. 

E.   V.   A. 

Mercury  Pump.      M  moii.  QuiOHABD  (Butt.  Soe.  chim.,  1909,  [Ivl, 

.1      574).      A     very    :.ini|>lo  form   of   mercury   pump  is  deaoriOM, 


GENERAL   AND    PHYSICAL   CHEMISTRY.  655 

which  can  be  constructed  from  a  series  of  pieces  of  glass  tubing  with 
out  resort  to  glass-blowing.  The  apparatus  to  be  exhausted  is 
connected  with  a  tube  a,  1  cm.  in  diameter,  which  reaches  nearly  to 
the  bottom  of  a  tube  b,  2 '5  cm.  in  diameter,  which  is  closed  by  a 
rubber  stopper  and  contains  mercury.  The  narrow  fall  tube  c 
terminates  above  the  mercury  in  a,  and  passes  through  a  hole  in  the 
rubber  cork.  Mercury  is  allowed  to  fall  from  a  reservoir  into  b 
through  a  similar  narrow,  thick-walled  tube.  It  is  convenient  to  reduce 
the  pressure  down  to  about  2  cm.  of  mercury  by  means  of  a  water 
pump  set  up  in  connexion  with  the  mercury  pump.  H.  M.  D. 

Constant  Level  Reservoir.  W.  P.  Fitzgerald  (/.  Amer.  Chem. 
Soc,  1909,  31,  S39 — 840). — An  apparatus  is  described  which  is  capable 
of  supplying  liquid  to  a  funnel  as  rapidly  as  filtration  takes  place.  It 
consists  of  a  cylindrical  glass  vessel  having  a  neck  at  the  top  and 
provided  with  a  narrow  tube  at  the  lower  end  and  a  side  aperture 
towards  the  upper  end  for  the  admission  of  liquids  to  be  filtered.  The 
neck  is  fitted  with  a  perforated  rubber  stopper  carrying  a  glass  rod, 
which  passes  to  the  bottom  of  the  cylinder  and  acts  as  a  stopper  to 
the  narrow  tube.  When  in  use,  the  apparatus  is  so  supported  that 
the  lower  end  of  the  narrow  tube  extends  to  about  3/16  inch  below  the 
edge  of  the  filter  paper.  The  glass  rod  is  pushed  down  until  it  closes 
the  narrow  tube,  and  the  liquid  to  be  filtered  is  poured  in  through 
the  side  aperture.  The  glass  rod  is  then  gently  raised  until  sufficient 
liquid  has  entered  the  funnel  to  close  the  lower  opening  of  the  narrow 
tube.  The  side  aperture  is  now  closed  with  a  rubber  stopper,  and  the 
glass  rod  is  raised  an  inch  or  two.  As  the  level  of  the  liquid  falls 
in  the  funnel,  the  lower  opening  of  the  narrow  tube  is  exposed,  with 
the  result  that  air  enters  the  cylinder  and  a  further  quantity  of 
liquid  flows  into  the  funnel.  After  a  filtration  has  been  made,  the 
precipitate  may  be  washed  by  filling  the  apparatus  with  water. 

The  apparatus  can  be  used  to  maintain  a  constant  level  in  an 
evaporating  dish  or  in  a  water-bath,  and  can  also  serve  as  a  separatory 
funnel.  E.  G. 

Apparatus  for  Intermittent  or  Continuous  Extraction.  Henri 
Vigreux  (Bull.  Soc.  chim.,  1909,  [iv],  5,  699— 702).— The  apparatus 
consists  of  four  parts  :  (A)  a  glass  cylinder  open  at  both  ends  and 
having  near  the  lower  end  four  symmetrically  placed  circular  holes 
blown  in  it ;  the  upper  end  of  this  cylinder  is  flattened  somewhat  on 
one  side,  in  order  to  reduce  the  size  of  the  opening ;  (B)  a  piece  of  glass 
tubing  about  twice  the  length  of  A,  and  provided  at  the  centre  with  a 
bored  cork  sliding  on  it ;  the  upper  end  of  this  tube  is  slightly  indented 
at  one  point  to  carry  the  siphon  ;  (C)  a  \J  -siphon  of  narrow  glass 
tubing  having  one  arm  slightly  longer  than  B  and  the  other  end  about 
half  the  length  of  B  ;  (D)  a  pear-shaped  glass  holder,  the  upper  end  of 
which  is  corked  and  carries  a  condenser,  and  the  lower  end  is  drawn 
out  so  that  it  can  be  fitted  by  means  of  a  cork  to  a  flask  containing 
solvent.  In  using  the  apparatus,  V  is  placed  in  B  and  the  latter  in  A, 
the  junction  being  wrapped  round  with  cloth  and  then  fine  wire  gauze, 
to  act  as  a  filter.     The  apparatus  is  then  placed  in  D,  and  the  powder 
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to  be  extracted  is  filled  in  round  it.  Thus  mounted  the  apparatus 
can  be  used  intermittently,  but  if  the  siphon  C  is  omitted  it  extracts 
continuously.     The  apparatus  is  figured  in  the  original.         T.  A.  H. 

An  Apparatus  for  the  Extraction  of  Liquids  with  Ether. 
Augustus  H.  Fiske  (Annr.  Chem.  J.,  1909,  41,  510— 515).— The  con- 
struction and  working  of  the  apparatus  is 
obvious  from  the  diagram.  The  liquid  to 
be  extracted  is  placed  in  D  and  the  ether  in 
A.  To  obviate  the  necessity  of  taking  the 
apparatus  to  pieces  when  the  liquid  in  D  is 
to  be  renewed,  a  siphon  is  provided  to  draw 
off  the  spent  liquid,  and  a  funnel  for 
refilling. 

The  apparatus  was  tested  on  a  solution 
of  succinic  acid  and  found  to  be  just  as 
efficient,  per  c.c.  of  solution  extracted,  as 
the  van  Rijn  apparatus  (Abst.r.,  1896,  ii, 
17),  while  it  will  extract  four  times  as 
much  solution  in  the  same  length  of  time. 

T.  S.  P. 

A  Lecture  Experiment  to  Demon- 
strate the  Velocity  of  the  Explosive 
Wave  in  Explosive  Mixtures  of  Gases. 
Friedbtch  Emicb  {Her.,  1909,  42,  2462— 
2464). — The  apparatus  consists  of  an  iron 
tube,  10  mm.  diameter  aud  10  m.  long,  iti 
the  form  of  a  coil,  the  two  ends  of  which 
are  bent  at  right-angles  to  the  main  coil  and 
are  placed  close  together  and  along  the  same  radius  of  the  disc.  Kadi 
end  carries  a  stopcock,  and  oro  is  provided  with  a  sparking  apparatus 
for  igniting  the  gaseous  mixture.  A  small  amount  of  soot  is  introduced 
into  the  two  open  ends.  A  disc  of  stout,  white  paper  is  made  to  rotate 
with  known  velocity  just  above  the  ends  of  the  tube.  To  determine 
the  velocity  of  the  explosive  wave,  the  disc  is  rotated,  the  stopcocks 
are  opened,  and  the  mixture  sparked.  The  measurement  of  the  angle 
between  the  two  marks  made  by  the  soot  and  a  knowledge  of    the  rate 

of  rotation  of  the  disc  give  the  data  required  for  the  calculation  of  the 
velocity  of  the  explosive  wave.  J.J.  S. 

Filtering  Apparatus  for  Microscopic  Colouring  Matters  and 
Sterilised  Solutions.      M.    DoMlNlKlKWlOZ   (C/itm.    Ztit.,    1909,   33, 

<i70  671).  The  smaller  of  the  tWO  apparatus  consists  of  H  conical 
glass  vessel  which  at  the  lower  end  id  Widened  to  a  broad  basis,  whilst, 
the  neck  is  covered  with  a  small  glass  bell  tilled  with  cotton  wool, 
Alter  the  solution  of  the  dye  has  been  sterilised  and  deposited  most  ot 
the    Suspended    matter*,    it    is    drawn    off,    when    wanted,    through    the 

lateral  tuba  by  opening  the  stopcock,  when   it  pases  through  a  little 
filtering  tube  plugged  with  cotton  wool. 
The  larger  apporatui  eon  bits  of  a  separating  funned  fitted   laterally 
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with  a  similar  filtering  arrangement.  The  sterilised  solution  is 
contained  in  an  ordinary  reagent  bottle  closed  with  a  doubly  perforated 
rubber  cork  ;  through  one  of  the  openings  passes  the  stem  of  the 
funnel  and  through  the  other  a  glass  tube,  the  end  of  which  is  enlarged 
and  plugged  with  cotton  wool.  The  top  of  the  funnel  is  also  furnished 
with  a  small  bell  containing  cotton  wool.  When  the  colouring  matter 
is  required  for  use,  the  lower  stopcock  is  temporarily  opened,  and  the 
solution  is  drawn  up  into  the  funnel  by  applying  suction.  It  is  then 
run  off  by  opening  the  stopcock  on  the  lateral  tube,  when  it  passes 
through  the  filtering  arrangement.  L.  de  K. 


Inorganic   Chemistry. 


Temperature  of  the  Oxyhydrogen  Flame.  Edmond  Bauer 
(Compt.  rend.,  1909,  148,  1756 — 1757). — Using  the  same  methods  as 
were  described  previously  (Abstr.,  1909,  ii,  106,  453),  the  author  has 
determined  the  temperature  of  the  oxyhydrogen  flame.  A  flame  con- 
taining a  slight  excess  of  hydrogen  emits  and  absorbs  the  residual  rays 
of  fluorspar  to  a  considerable  extent,  the  ratio  of  emission  to  absorption 
being  17-20;  applying  Planck's  formula  to  the  numbers  so  obtained, 
the  temperature  of  the  flame  is  found  to  be  2240°. 

Application  of  the  method  based  on  the  reversal  of  the  sodium  ZMine 
gives  temperatures  varying  from  2200°  to  2300°,  according  to  the 
proportion  of  oxygen.  T.  S.  P. 

Formation  of  Ozone  by  means  of  Ultra-violet  Light. 
Franz  Fischer  (Ber.,  1909,  42,  2228—2230  ;  Physikal.  Zeitsch.,  1909, 
10,  453—454.  Compare  Abstr.,  1905,  ii,  580;  1906,  ii,  224).— The 
formation  of  ozone  by  means  of  ultra-violet  light  is  confirmed  (compare 
Bordier  and  Nogier,  Compt.  rend.,  1908,  47,  354).  J.  J.  S. 

Affinities  of  the  Nitrogen  Atom.  John  C.  Thomlinson  (Chem. 
News,  1909,  99,  290). — The  author  considers  that  thermo-chemical 
data  indicate  that  nitrous  oxide,  nitric  oxide,  and  nitrogen  dioxide 
contain  pentavalent  oxygen.  H.  M.  D. 

Electrolytic  Oxidation  of  Ammonia.  Andre  Brochet  and 
Georges  Boiteau  (Bull.  Soc.  chim.,  1909,  [iv],  5,  667 — 675.  Compare 
Millot,  Abstr.,  1885,  979  ;  1888,  242). — When  ammonia  solution  is 
electrolysed,  using  electrodes  of  Acheson  graphite,  a  mixture  of 
ammonium  carbonate  and  nitrate  is  produced.  The  quantity  of  nitrate 
formed  increases  if  ammonium  carbonate  or  nitrate  is  first  added  to 
the  solution.  A  similar  reaction  takes  place  if  platinum  or  iron  elec- 
trodes are  used  to  electrolyse  solutions  of  ammonium  carbonate  or 
nitrate  in  ammonia.     Under  all  the   conditions   tried,   the    yield    of 
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nitrate  is  low  ;  it  increases  with  the  current  density,  but  the  rate  of 
formation  diminishes  when  the  concentration  of  nitrate  in  the  solution 
becomes  considerable.  This  last  phenomenon  is  probably  due  to  the 
instability  of  the  nitrite,  which,  as  Traube  and  Biltz's  experiments 
(Abstr.,  1901,  ii,  727)  indicate,  is  first  formed,  although  in  the 
present  experiments  only  traces  of  nitrite  were  found  in  the 
solutions. 

Contrary  to  the  experience  of  Kappeler  {Inaug.  Diss.  Bdle),  it  is 
found  that  the  gas  evolved  at  the  anode  when  ammonium  carbonate  or 
nitrate  is  electrolysed  is  a  mixture  of  nitrogen  and  hydrogen  and 
contains  no  oxygen. 

In  using  iron  electrodes,  some  ferric  hydroxide  is  formed,  and  the 
cathode  becomes  coated  with  finely  divided  iron.  The  iron  appears  to 
be  torn  from  the  cathode,  perhaps  in  the  form  of  hydride,  and  is 
oxidised  in  contact  with  the  anode.  This  action  is  inhibited  by  the 
addition  of  chromic  acid,  and  the  electrolysis  then  proceeds  as  with 
platinum  electrodes.  T.  A.  H. 


Oxidation  of  Hydrazine.  IV.  Arthur  W.  Beownb  and  F.  F. 
Siietterly  (/.  Amer.  Chem.  Soc,  1909,  31,  783—799). — A  con- 
tinuation of  the  work  described  in  earlier  papers  (Abstr.,  1907,  ii, 
863;  1908,  ii,  373;  this  vol.,  ii,  233).  The  results  are  given  of 
experiments  on  the  oxidation  of  hydrazine  by  cuprie  sulphate  and 
oxide,  Fehling's  solution,  potassium  chromate,  mercuric  oxide  and 
chloride,  arsenic  and  antimony  peutoxides,  ozone,  chromic  sulphate, 
selonious,  solenic,  and  telluric  acids,  molybdenum  trioxide,  ferric  oxide, 
and  nickel  and  cobalt  sesquioxides. 

Cuprie  sulphate  and  cuprie  oxide  in  presence  of  alkali  yield  small 
quantities  of  ammonia  undor  certain  conditions,  hut  in  no  case  is 
azoimide  produced.  Fehling's  solution  gives  a  largo  amount  of 
ammonia  at  temperatures  between  15°  and  95°,  but  only  traces  at 
100°;  azoimide  is  not  formed.  Fehling's  solution  can  therefore  be 
used  for  the  estimation  of  hydrazine  if  it  is  employed  in  excess  and 
maintained  at  the  b.  p.  during  the  whole  of  t lie  reaction.  Potassium 
chromate,  in  presence  of  sulphuric  acid,  yields  ammonia  in  an  amount 
depending  on  the  concentration  of  the  acid  and  the  temperature, 
and,  in  some  cases,  a  small  quantity  of  azoimide  is  produced.  When 
a  solution  of  hydrazine  sulphate  is  heated  with  mercuric  oxide  in 
at  i'l  OT  alkaline  solution,  neither  ammonia  nor  azoimide  is  formed, 
but  if  the  yellow  oxide  ia  added  gradually  to  a  slightly  alkaline 
Solution  of  the  sulphate  at   O  ',  appreciable  quantities  of    bo!  h   ammonia 

and  azoimide  are  produced,  Mercuric  chloride  effects  the  oxidation 
without  formation  of  either  ammonia  or  azoimide.  Arsenic  oxide 
yield.  Ii.e.  of  both  compounds.  <  t/.one,  under  certain  conditions, 
gives  a  .small  quantity  of  azoimide,  but  no  ammonia.  Chromio 
sulphate  yields  azoimide,  Belenious  acid  does  not  give  any  azoimide, 
selenic  acid  yields  an  appreciable  quantity,  and  telluric  acid  furnishes 

I  ITge  quantities  of  both  a,-oiinide  and  ammonia.  Molybdenum  trioxulo 
in    arid     IdlUtiDn    yields   appreciable    quantities    of    both    a/.oimide    and 

ammonia,    Panic  oxide  gives  large  quantities  of  ammonia,  but  noaio* 
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imidc,  whilst  nickel  and  cobalt  sesquioxides  yield  ammonia  together 
with  traces  of  azoimide. 

From  a  consideration  of  the  action  of  all  the  oxidising  agents 
studied  in  this  and  the  earlier  papers,  the  oxidation  of  hydrazine, 
with  special  reference  to  the  formation  of  azoimide  and  ammonia, 
seems  to  proceed  in  three  different  ways.  (1)  With  formation  of 
fairly  large  quantities  of  azoimide  and  ammonia,  as  effected  by 
hydrogen  peroxide,  potassium  chlorate,  aud  potassium  persulphate  in 
acid  solution.  (2)  With  formation  of  little  or  no  azoimide,  but 
large  amounts  of  ammonia,  as  effected  by  potassium  permanganate, 
manganese  dioxide,  and  ferric  oxide  in  presence  of  sulphuric  acid. 
(3)  With  formation  of  little  or  no  azoimide  or  ammonia,  as  effected 
by  potassium  iodate,  mercuric  oxide,  and  mercuric  chloride.  It  is 
suggested  that  in  the  first  case  an  intermediate  condensation  product 
is  formed,  such  as  "  buzylene,"  NHIN-NH-NH.,,  or  "aminotri-imide," 

NH 

NHo'N^i  „,    which   decomposes   with    formation    of    azoimide   and 

ammonia,  thus:  2N2H4  +  02  =  N4H4  +  2  rl  20  and  N4H4  =  N3H  +  NH3. 
In  the  second  case,  it  is  suggested  that  an  intermediate  product, 
such  as  "tetrazone,"  NH2-N"N*NH2  is  formed,  which  breaks  up  into 
nitrogen  and  ammonia,  thus  :  2N.,H4  +  0„  =  N4H4  +  2H.,0  and 

N4H4  +  H20  =  N2  +  2NH3  +  O. 
Oxidising   agents   of  the  third   class   seem   to   decompose    hydrazine 
sulphate  in  acid  solution  at  100°  without  formation  of  intermediate 
condensation  products. 

The  following  is  a  list  of  the  principal  oxidising  agents,  arranged 
in  the  order  of  the  maximum  yield  of  azoimide  obtained  with  each. 
Potassium  persulphate,  40'3%;  hydrogen  peroxide,  3S5';0 ;  potassium 
chlorate,  22'4%;  potassium  perchlorate,  224%;  vanadium  pentoxide, 
13-6%;  potassium  bromate  in  presence  of  silver  sulphate,  11-7%J 
potassium  iodate  in  presence  of  silver  sulphate,  11  "2%;  potassium 
bromate,  6-68%;  lead  dioxide,  4-10%;  potassium  permanganate,  3-19%; 
manganese  dioxide,  2 '32%. 

The  preparation  of  azoimide  can  be  satisfactorily  accomplished  by 
the  action  of  hydrogen  peroxide  on  hydrazine  sulphate,  but  a  better 
yield  can  be  obtained  by  Thiele's  method  (Abstr.,  1008,  ii,  940). 
The  detection  of  hydrazine  is  readily  effected  by  converting  it  into 
azoimide  by  a  convenient  oxidising  agent,  and  identifying  the  azo- 
imide by  means  of  the  ferric  chloride  test  (Dennis  and  Browne,  Abstr., 
1904,  ii,  558).  When  very  small  amounts  of  hydrazino  are  to  be 
detected,  Thiele's  method  of  oxidation,  involving  the  use  of  ethyl 
nitrite,  is  recommended. 

Attention  is  drawn  to  some  analogies  between  the  behaviour  of 
hydrazine  and  of  some  of  its  organic  derivatives  when  treated  with 
various  oxidising  agents.  E.  G. 

Formation  of  Oxygen  Compounds  of  Nitrogen  and  of 
their  Metallic  Salts  (Iron  and  Lead)  in  the  Production  of 
Ozone  for  the  Sterilisation  of  Water.  Edmond  Bonjean  (Gompt. 
rend.,  1909,  148,  17G5 — 1766).— In  some  plants  which  have  been  put 
down  for  the  sterilisation  of  water  by  means  of  ozone,  iron  and  lead 
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have  been  used  in  the  ozonisers  and  tubes  leading  from  them.  The 
author  has  found  large  quantities  of  a  mixture  in  varying  proportions 
of  ferric  oxide  and  nitrate  in  such  plants,  and  from  the  analysis  of 
samples  collected  at  different  places  between  the  ozonisers  and  the 
water  to  be  sterilised,  he  concludes  that  the  following  reactions  take 
place  :  Ferric  oxide  is  first  formed  in  the  ozonisers  ;  being  in  the  form 
of  a  very  tine  powder  it  favours  the  formation  and  then  the  fixation  of 
oxides  of  nitrogen  in  the  tubes  leading  from  the  ozonisers.  The 
gi  eater  the  distance  from  the  ozonisers  the  more  pronounced  is  the 
oxidation  of  the  oxides  of  nitrogen  to  nitric  acid  and  the  more  the 
metal  of  the  tubing  (iron  or  lead)  is  attacked,  with  the  formation  of 
ferric  nitrate  or  lead  nitrate.  These  products  may  cause  a  stoppage 
in  the  tubes,  and  if  they  are  carried  into  the  water  to  be  sterilised, 
serious  consequences  may  result  to  the  consumers  of  the  water. 

T.  S.  P. 

Concentration  of  Hydrogen  Ions  in  Dilute  Solutions  of 
Phosphoric  Acid,  Monosodiuru  Phosphate,  and  Disodiurn 
Phosphate.  Wilhbxm  E.  Rinoek  {Cham.  Weekblad,  1909,  6, 
446 — 452.  Compare  Ringer,  this  vol.,  ii,  309). — The  results  of  a 
number  of  determinations  of  the  concentration  of  hydrogen  ions  in 
dilute  solutions  of  phosphoric  acid,  monosodium  phosphate,  and 
disodiurn  phosphate  are  given.  A.  J.  W. 

Ionisation  Relations  of  Ortho-  and  Pyro-phosphoric  Acids 
and  their  Sodium  Salts.  G.  A.  Abbott  and  William  ('.  Bbai 
(./.  Amer.  Chan.  Soc,  1909,  31,  729— 763).— This  investigation  was 
undertaken  with  the  object  of  obtaining  a  knowledge  of  the  ionisation 

relations  of  ortho-  and  pyro-phosphoric  acids,  and  thus  elucidating  the 
behaviour  of  these  acids  in  inorganic  reactions.  A  summary  is  given 
of  previous  work  on  the  subject. 

Methods  arc  described  for  thr  preparation  ami  analysis  of  solutions 
of    the    pun    acids    and    their     sodium     and     ammonium     Baits,      The 

conductivity  of  solutions  of  various  concentrations  of  the  acids  and 
their  sodium  salts  and  also  of  ammonium  disodiurn  phosphate  have 

been  determined  at  18'"'  and  the  results  arc  tabulated. 

Measurements  of  the  hydrolysis  of  the  ammonium  phosphates 
and    pyrophosphates,    Na,(NH4)P04,  Na(NH4)HP04,   Na  ;(MI  ,)P  0  . 

Na./N  MJ..1  .,<>7,  and     \  a   1  \  II  ,)  1 1  l\,l »..,  have    been     made    by    mean 
dist  i  -ilini  inn  experiments,  the  method  being  based  on  the  I'aet  I  bit  when 
aqm ■    ammonia  is  shaken  with  chloroform,  the  ammonia   distributes 

itself  between  the  two  solvents  in  a  ratio  which  is  oonstant  at  a  given 
temperature,  [from  the  results  thus  obtained,  the  ionisation  const 
of  the  succet  ive  hydrogen  atoms  of  ortho  and  pyro-phosphoric  acids 
were  calculated  on  the  assumption  thai  all  the  salts  wen'  completely 
dissociated,  and  the  values  were  afterwards  corrected  for  the  effect  of 
Don  ionised  substances  present  in  the  solutions.  The  final  values 
obtained  are  as  follows.  Ortho  pho  phorio  acid:  H.,1'0,  +11 
II  x  in   ',   lll'n4        ill'.  I  '.>.>  -Hi   rj  PO,  ill'.  36  i  i 

Pyrophoephorio  acid ;  BaPaO,      I  H     ,  I  I  <  10   ',  ll.l',.o..      +11     . 
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1-lxlO-2;      HP..O-— -      +H+,     29x10    ";     P.,07 +  H\ 

3-6  x  10"9. 

From  these  results  it  is  evident  that  ortho-phosphoric  acid,  with 
reference  to  the  first  equivalent  of  hydrogen,  behaves  as  a  fairly  strong 
acid  ;  with  reference  to  the  second  hydrogen,  it  behaves  as  a  weak 
acid,  intermediate  between  carbonic  acid  and  hydrogen  sulphide,  and 
with  reference  to  the  third,  like  a  very  weak  acid,  intermediate 
between  the  acid  radicles  HC03~  and  HS~  of  the  two  acids  mentioned. 
These  facts  are  in  harmony  with  the  heats  of  neutralisation  and  with 
the  behaviour  of  the  acid  towards  indicators. 

Pyrophosphoric  acid,  with  reference  to  the  first  hydrogen  equivalent, 
is  a  strong  acid,  but  not  quite  so  strong  as  hydrochloric  or  nitric  acid. 
The  ion  H3P.,07"  is  somewhat  weaker,  its  ionisation  constant  being 
almost  identical  with  that  of  ortho-phosphoric  acid  at  the  same  ion- 
concentration.  The  ion  HoP.,07__  is  a  weak  acid  of  almost  the  same 
strength  as  the  phosphate  ion,  H2P04_,  whilst  the  ion  HP._,0T  is 
still  weaker,  but  not  so  weak  as  the  phosphate  ion,  HP04--.  These 
facts  are  in  agreement  with  the  behaviour  of  the  acid  towards 
indicators. 

The  relation  of  these  results  to  the  molecular  structure  of  the  acids 
is  discussed.  By  means  of  the  ionisation  constants,  corrected  values 
have  been  obtained  for  the  conductivities  of  the  salts,  and  these  are 
presented  in  tabular  form  together  with  the  limiting  conductivity  at 
zero  concentration  and  the  percentage  of  ionisation  at  different  con- 
centrations. It  is  shown  that  the  equivalent  conductivity  of  the  ions 
is  proportional  to  their  valency,  and  that  the  ionisation  values  for  the 
salts  studied  are  in  accord  with  the  principles  that,  at  the  same 
concentration,  the  ionisation  is  approximately  the  same  for  all  salts 
having  the  same  valency  product,  and  that  the  non-ionised  fraction  is 
greater  the  greater  the  value  of  the  valency  product.  E.  G. 

Rate  of  Hydration  of  Pyrophosphoric  Acid  in  Aqueous 
Solution.  G.  A.  Abbott  (J.  Amer.  Chem.  Soe.,  1909,  31,  763 — 770). 
— In  aqueous  solution,  pyrophosphoric  acid  is  unstable,  and  gradually 
changes  into  ortho-phosphoric  acid.  This  change  is  greatly  accelerated 
by  rise  of  temperature,  and,  at  100°,  in  a  005  formular  solution  is 
practically  complete  in  about  two  hours.  This  hydration  is  accom- 
panied by  a  marked  decrease  in  the  conductivity  of  the  solution,  and 
the  rate  of  change  can  therefore  be  determined  by  conductivity 
measurements. 

A  series  of  determinations  has  been  made  by  measuring  the  changes 
of  conductivity  of  a  0'05  foimular  solution  at  75J  and  100°,  and  of  a 
00125  formular  solution  at  753.  The  measurements  were  made  in  the 
platinum-lined  steel  bomb  devised  by  Xoyes  and  Coolidge  (Abstr., 
1904,  ii,  226)  for  investigating  the  conductivity  of  aqueous  solutions 
at  high  temperatures.  In  order  to  discover  the  law  governing  the 
rate  of  hydration  of  the  acid,  the  velocity  constant  (specific  reaction 
rate)  was  calculated  (1)  on  the  assumption  that  the  hydration  is 
proportional  to  the  hydrogen-ion  concentration  as  well  as  to  that  of 
the  unchanged  pyrophosphoric  acid,  and  (2)  on  the  assumption  that 
the    rate    is    independent    of    the   hydrogen-ion   concentration   and 
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proportional  only  to  the  concentration  of  the  pyrophosphoric  acid. 
The  results  indicate  that  the  hydration  of  the  acid  in  dilute  aqueous 
solution  takes  place  at  a  rate  which  is  approximately  proportional 
to  its  own  concentration,  and  which  increasss  with  that  of  the 
hydrogen  ion  in  the  solution,  but  not  nearly  so  rapidly  as  propor- 
tionality would  require. 

The  actual  rate  of  the  reaction  is  approximately  as  follows.  A 
0-0125  forniular  solution  at  75°  is  hydrated  to  the  extent  of  2b%  in 
88  minutes,  50%  in  220  minutes,  and  75%  in  170  minutes.  A 
0-05  formular  solution  at  75°  is  hydrated  to  the  extent  of  25% 
in  52  minutes,  50%  in  135  minutes,  and  75%  in  290  minutes, 
whilst)  at  100°,  a  solution  of  the  same  strength  is  hydrated  to 
the  extent  of  25%  in  5  minutes,  50%  in  125  minutes,  and  7"> 
in  27  minutes.  From  the  results  for  the  005  formular  solution, 
it  is  evident  that  the  rate  is  106  times  as  great  at  100°  as  at  75°. 
From  the  general  principle,  ]og(/,r,//o,)  =  const,  x  (I.,  -  <,),  it  follows 
that  at  25°  and  0°  the  rate  would  be  l/(10-6)2  and  1/(10-6)'  as  gnat 
respectively  as  at  75°,  and  that  the  time  required  to  produce  25% 
hydration  in  a  0-05  formular  solution  would  therefore  be  about 
100  hours  at  25°  and  1030  hours  at  0°.  It  also  follows  that  the  rate 
of  the  reaction  increases  2-57  times  for  each  10°  rise  of  temperature. 

E.  G. 

Ordinary  Carbon.  Henri  Lb  Ciiatei.ieu  and  S.  Wologdine 
(Cum/it.  raid.,  1909,  148,  1716 — 1718). — Owing  to  the  fact  thai 
different  kinds  of  ordinary  carbon  possess  different  heats  of  combustion 
and  different  densities,  it  has  been  supposed  that  they  are  really 
different  allotropic  modifications,  The  authors,  in  continuation  of 
their  work  on  graphite  (Abstr.,  1908,  ii,  177).  have  examined  various 
kinds  of  ordinary  carbon  to  see  if  they  contained  the  graphitic 
modification,  the  presence  of  which  in  varying  amounts  would  account 
for  results  hitherto  obtained. 

Acetylene-black  and  retort-carbon  wore  found  to  contain  graphite, 
whilst  lamp-black,  sugar-carbon,  wood  charcoal,  and  the  filaments  of 
incandescent  lamps  were  found  to  be  free  from  graphite, 

The   Conclusion    is  drawn    that   there   is   only   one   kind   of    ordinary 

carbon,  the  density  of  which  is  approximately  18;  a  lower  density 
is  due  to  the  of  occluded  gas.     Varieties  of  carbon  which 

contain  graphite  have  a  density  decidedly  higher  than  18.     T.  S.  P, 

Inertness  of  Adsorbed  CO,,"  Ions.  I'm  i  Rohland  (Ztiltch. 
chini.  Ind,  Kolloide,  1909,  G,  33  35)  When  cement  ia  digested 
with  solutions  of  carbonates  or  hydrogen  carbonates,  these  are  taken 
up  From  the  solution  by  the  oement,  On  treating  this  with  dilute 
hydrochloric  acid,  do  carbon  dioxide  is  evolved,  and  this  ia  attributed 
to  the  adsorption  of  the  carbonate  ions,  <>n  the  oilier  hand,  carbon 
dioxide  ia  immediately  liberated  by  the  aotion  of  concentrated  hydro 
chloric  acid,      li    d     olution  of  ammonium  carbonate  is  used  instead 

of    the    alkali    metal    ealhouatis,    i:u  bon    dioxide    is    set     free    when    the 
uilh  a   dilute  (-.V)  h  \ .  Iroehlone  acid  .solution. 

II.  M.  I'. 
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Silicon  Chlorides.  Adolpiie  Besson  and  L.  Fournier  [Gom.pl. 
rend.,  1909,  149,  34— 30'.  Compare  this  vol.,  ii,  399).— The  silicon 
chlorides  obtained  by  the  action  of  an  electric  discharge  on  silico- 
chloroform  are  of  the  saturated  series,  so  that  the  action  which  occurs 
in  an  atmosphere  of  hydrogen  or  of  hydrogen  chloride  is  accompanied 
by  a  liberation  of  hydrogen  and  hydrogen  chloride.  The  fraction  of 
the  product  intermediate  between  SisCl6  and  Si3G'ls  shows,  however,  an 
undoubted  deficit  of  chlorine,  and  may  contain  small  quantities  of 
unsaturated  chlorides.  The  mixture  of  chlorosilicomethane  and 
dichlorosilicomethane  obtained  by  acting  on  amorphous  silicon  with 
hydrogen  chloride  (this  vol.,  ii,  398),  when  submitted  to  the  electric 
discharge,  seems  to  give  the  same  mixture  of  saturated  compounds 
instead  of  unsaturated  substances.  Seemingly  excess  of  hydrogen 
chloride  acts  on  unsaturated  silicon  chlorides  with  liberation  of 
hydrogen.  By  the  action  of  the  electric  discharge  on  hydrogen  and 
silicon  tetrachloride,  a  mixture  of  saturated  silicon  chlorides  is 
produced,  which  are,  however,  present  in  proportions  differing  from 
those  in  the  mixture  described  previously. 

The  substance  boiling  at  about  150°/15  mm.,  described  as  dodeca- 
chlorosilicopentane  is  now  found  to  be  decachlorosilicobulane,  Si4C'l10, 
with  b.  p.  149— 151°/15  mm. 

Dodecac/dorosilicopentioie,  SigCI12,  boils  at  about  190°/15  mm.,  ami  is 
an  extremely  viscous  liquid.  A  glassy,  yellow  residue,  stable  at  200°, 
is  a  mixture  containing  perhaps  some  unsaturated  chlorides. 

E.  J.  C. 

Curious  Property  of  Neon.  J.  Norman  Collie  (Proc.  Roy.  Soc, 
1909,  82,  A,  37S— 380).— When  neon  is  shaken  in  a  tube  with 
mercury,  a  red  glow  is  observed,  which  is  as  bright  at  a  pressure  of 
120 — 200  mm.  as  when  the  gas  is  at  atmospheric  pressure.  Most  of 
the  tubes  lose  their  property  of  glowing  after  long-continued  shaking, 
but  regain  it  when  a  spark  is  passed.  By  unequal  heating,  or  passing 
mild  or  violent  discharges  through  them,  tubes  were  obtained  glowing 
in  certain  parts  and  not  in  others.  There  is  no  glowing  in  the 
presence  of  traces  of  moisture  ;  carbon  monoxide  diminishes  the  glow, 
but  traces  of  hydrogen  have  very  little  effect.  The  glow  is  even  more 
intense  in  a  silica  tube  than  in  a  glass  tube.  G.  S. 

Actinium  and  Ionium.  Bela  Szilard  (Le  Radium,  1909,  6,  80). 
— Methods  are  described  which  demonstrate  that  the  elements  ionium 
ami  actinium  occur  simultaneously  in  many  of  the  uranium  group  of 
minerals  in  the  absence  of  thorium.  Their  reaction's  are  described 
both  in  the  absence  and  presence  of  other  rare  earths.     F.  M.  G.  M. 

Electrolytic  Preparation  of  Amalgams  of  the  Alkali  and 
Alkali-earth  Metals.  George  McP.  Smith  and  H.  C.  Bennett 
(J.  Ainer.  Chem  Soc,  1909,  31,  799 — 806). — A  method  is  described  for 
preparing  amalgams  of  the  alkali  and  alkali-earth  metals  by  tho 
electrolysis  of  a  salt  solution  with  a  mercury  cathode.  Tho  process  is 
simpler  and  less  laborious  than  that  of  Kerp  and  Bottger  (Abstr., 
19U0,  ii,  (Jalj)  and  yields  better  results. 

44—2 
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Mercury  is  placed  in  a  beaker  and  brought  into  contact  with  a 
platinum  wire  fused  into  the  end  of  a  glass  tube  ;  the  latter  contains 
a  little  mercury,  into  which  the  negative  wire  of  the  circuit  dips.  The 
mercury  is  covered  with  the  solution  to  be  electrolysed.  The  anode 
consists  of  a  piece  of  heavy  platinum  foil  so  arranged  that  the  surface 
immersed  is  parallel  to  that  of  the  mercury. 

Experiments  on  the  preparation  of  amalgams  of  csesium,  rubidium, 
potassium,  sodium,  lithium,  barium,  strontium,  and  calcium  are 
described.  In  several  instances  the  amalgams  obtained  were  found  to 
contain  a  larger  proportion  of  the  alkali-metal  than  the  corresponding 
amalgams  obtained  by  Kerp  and  Bbttger  (loc.  cit.).  Thus  the  solid 
lithium  amalgam  contained  0875%  of  lithium,  corresponding  with 
LiHg4,  whilst  Kerp  and  Bottger's  contained  only  0*70%,  corresponding 
with  LiHg5.  E.  G. 

Hydrates  of  Potassium  Carbonate.  Robert  de  Foucrand 
(Compt.  reiid.,  1909,  148,  1731— 1734).— Although  six  different 
hydrates  of  potassium  carbonate  have  been  described,  the  only  one  of 
which  the  existence  is  certain  is  the  hydrate  K.JC03,15ll20.  The 
author  has  consequently  taken  up  the  study  of  these  compounds,  and 
in  the  present  communication  gives  data  relative  to  the  hydrate  above 
mentioned  (T5H„0). 

This  hydrate  is  produced  by  the  evaporation  of  a  saturated  solution 
at  all  temperatures  between  10°  and  75°.  The  presence  of  a  little  free 
potassium  hydroxide  or  of  the  hydrogen  carbonate  has  no  influence  on  the 
result.  In  some  cases  crystals,  which  were  dry  at  their  surfaces,  gave 
water  of  crystallisation  varying  from  1'62  to  1*99  H.,0,  but  this  was 
shown  to  be  due  to  the  presence  of  occluded  mother  liquor.  Dehydra 
tion  in  a  current  of  inert  dry  gas  gives  the  anhydrous  salt  without  the 
formation  of  intermediate  hydrates.  The  heats  of  solution  at  15°  of 
K./JOs,  K,COgll'5HjO,  and  of  a  saturated  solution  of  potassium 
carbonate  ( Iv.UO.,  +  7'2H„0)  were  found  to  be  6'382,  -0*664,  and 
-  0*020  Calfi  respectively.  The  conclusion  is  drawn  that  anhydrous 
potassium  carbonate  is  a  powerful  desiccating  agent,  but  that  this  is 
not  true  of  the  hydrate  with  1*5 HaO. 

In    one    experiment    the    hydrate    with    2HgO     was    obtained;    on 
dehydration  it  gave  the  liemihydrato  (()'.">  1 1  ,<  >).  T.  B.    P, 

The     4  3     Sodium     Carbonate.       Josef      II  uikumann      and 

A.   Kiutknackkk   {Ztittok.  iiiinnj.  Chrm.,   I  '.MCI,  63,  05 — 68). — When    a 

solution  nl  sodium  hydrogen  carbonate  is  evaporated  at  its  boiling 
point  in  a  current  of  air,  an  impure  sail  crystallises.  When  dissolved 
m  hot  water  and  96'  ,  alcohol  added  until  turbid,  the  normal  carbonate 
first  eparates,  and  on  repeating  the  treatment,  pure  crystals  of  the 
4/3  carbonate,  Na,C08,NaHC08,2HjO,  are  obtained,   The  same  produot 

i.     nils    when    emboli    dioxide  is  led  inio  the  boiling  solution  of    sodium 

em  i mii Kite.   Sodium  sesquioarbonate,  v.  t  <  >  ,2NaEL<  '< ',,  is  not  obtained 
under  any  conditions,  and  it  appears  that  the  salt, 
NaaOO,,NaHOO„2E  ,0, 

i    1 1 nlj    table  one. 
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Under  similar  conditions,  potassium  carbonate  only  yields  mixtures 
of  the  salts  K3C03  and  KHC03.  C.  H.  D. 

The  Binary  Systems  of  Sodium  Metasilicate  with  Lithium, 
Magnesium.  Calcium,  Strontium,  and  Barium  Metasilicates, 
of  Lithium  Metasilicate  with  Potassium,  Magnesium,  Calcium, 
Strontium,  and  Barium  Metasilicates,  and  the  Ternary 
System  Xa.,0- Al.,03-Si02.  Robert  C.  Wallace  (Zeilsch.  anorg. 
Chem.,  1909,  63,  1 — 48). — The  tendency  of  silicates  to  solidify  as  a 
glass  is  an  obstacle  to  their  investigation  by  thermal  analysis.  Lithium 
metasilicate,  however,  crystallises  well  on  cooling.  Carbon  tubes  are 
used'for  fusing  the  mixtures,  the  thermocouple  being  protected  by  a 
porcelain  tube  coated  with  graphite. 

Several  of  the  systems  examined  form  a  continuous  series  of  solid 
solutions,  the  freezing-point  curve  having  a  pronounced  minimum. 
These  are  Na2Si03-SrSi03,  Na2Si03-BaSi03,  and  Na2Si03-Li2Si03. 
The  crystallisation  interval  appears  to  be  very  small  in  all  cases,  so 
that  the  solidus  curve  lies  close  beneath  the  liquidus.  All  the  mixtures 
form  homogeneous,  monoclinic  crystals. 

Mixtures  of  Na.,Si03  with  20 — S0%  MgSi03  solidify  only  as  glasses. 
The  two  ends  of  the  series  consist  of  solid  solutions.  Potassium  meta- 
silicate cannot  be  crystallised;  its  mixtures  with  60 — 100%  Li2S03 
form  solid  solutions. 

In  a  second  group  of  mixtures,  two  series  of  solid  solutions  are 
formed,  separated  by  a  gap,  so  that  the  freezing-point  curve  has  a  well 
marked  eutectic  point.  This  group  includes  the  mixtures 
Li,Si03-CaSi03,  Li2Si03-MgSi03,  Li2Si03^BaSi03,  and  Li2Si03-SrSi03. 
The  eutectic  arrests  are  well  marked  on  the  cooling  curves.  The 
microscopic  appearance  is  in  accord  with  the  thermal  observations. 
The  molecular  volume  is  only  a  linear  function  of  the  composition 
within  the  limits  of  the  gap  between  the  solid  solutions  ;  curved  lines 
are  obtained  outside  these  limits. 

In  the  ternary  system  Na30-Al.,03-Si0.2  the  solid  phases  observed 
are  corundum  (A1.,03),  sillimanite  (Al2SiU5),  nepheline  (NaAlSi04), 
and  sodium  metasilicate.  Sodium  silicate  forms  solid  solutions  with 
silica  up  to  at  least  20%  of  the  latter.  The  molten  products  are  highly 
viscous,  and  it  is  impossible  to  say  whether  complete  miscibility  occurs 
iu  the  solid  state,  as  glasses  are  always  formed  (compare  Kultascheff, 
Abstr.,  1903,  ii,  545).  Mixtures  corresponding  with  NaA102  melt  at 
l.S0O°  by  the  Wanner  pyrometer,  aud  form  crystals  isomorphous  with 
corundum.  The  crystals  are  only  very  sparingly  soluble  in  water. 
Mixtures  of  silica  and  alumina  are  infusible  at  1900°  if  containing 
more  than  70%  Al^Oj.  All  the  mixtures  of  this  series  correspond 
with  sillimanite  (compare  Stein,  Abstr.,  1907,  ii,  763).  The  melting 
point  of  sodium  metasilicate  is  lowered  by  addition  of  sodium  aluminate, 
a  mixture  with  10%  KaAlO.,  crystallising  at  960°;  further  additions 
give  very  infusible  mixtures,  forming  glasses  on  cooling.  Nepheline 
forms  solid  solutions  with  at  least  50%  NaA102  ;  nepheline  and  sodium 
silicate  form  very  viscous  masses.  Both  nepheline  and  silliminate 
crystallise  from  mixtures  of  NaAlO.,,  Si02.  and  A1203,  contrary  to 
Morozewicz's  conclusion  (Abstr.,  1899",  ii,  762), 
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In  the  ternary  diagram,  a  large  area  of  mixtures,  rich  in  silica, 
represents  only  glasses.  The  other  fields  have  been  mapped  with 
reference  to  the  solid  phases  which  separate. 

When  thin  plates  of  albite  or  nepheline  glasses  are  heated  with 
sodium  tungstate  at  950°,  crystallisation  sets  in,  but  only  to  a  minute 
depth,  the  interior  of  sections  0-05  mm.  thick  remaining  glassy.  The 
velocity  of  crystallisation  of  albite  glass  at  950°  is  0-008  mm.  per 
hour,  and  only  0-01  mm.  per  hour  after  heating  with  sodium 
tungstate.  It  is  therefore  only  the  surface  crystallisation  which  is 
accelerated  by  the  mineralising  agent.  C.  H.  D. 

Forms  of  Matter.  II.  P.  P.  von  Weimabn  (Zeitsch.  Chem.  Ind. 
Eolloide,  1909,  5,  62—68.  Compare  this  vol.,  ii,  306).— Observations 
are  recorded  which  show  that  inierocrystalline  precipitates  of  metallic 
silver  are  obtained  from  silver  hydrosols.  In  agreemeut  with  previous 
experiments  on  barium  sulphate  and  aluminium  hydroxide,  the  smallest 
particles  of  silver  tend  to  increase  in  size  and  form  definitely  crystal- 
line aggregates. 

Silver  hydrosol  reacts  with  solutions  of  acids,  bases,  and  salts,  and 
the  reaction  is  supposed  to  take  place  in  two  stages.  In  the  first  of 
these,  hydrogen  is  set  free,  and  this  reacts  with  dissolved  oxygen  to 
form  water  in  the  second  stage  according  to  the  equations  :  (1)  Ag  + 
HCl  =  AgCl  +  H  or  Ag  + NaCl  +  H..O  =  AgCl  +  NaOll  +  U,  and  (2) 
2H+0  =  H20.  The  various  special  reactions  studied  by  the  author 
indicate  clearly  that  silver  in  extremely  finely  divided  condition 
is  very  much  more  active  than  the  ordinary  form  of  metallic  silver. 

H.  M.  D. 

So-called  Electrolytic  Peroxide  of  Silver.  Georg  Raboroysky 
and  Gottlieb  Kuzma  (Zeitxch.  physihal.  Chem.,  1909,  67,  -IS — 63. 
Compare  Abstr.,  1908,  ii,  378). — Silver  peroxide  was  prepared  by 
electrolysis  of  solutions  of  silver  nitrate  and  of  silver  sulphate,  and 
its  composition  was  determined  by  direct  and  indirect  analysis.  A 
platinum  dish  was  used  as  anode,  a  platinum  spiral  as  cathode,  and 
the  anode  and  cathode  compartments  were  separated  by  a  porous  cell. 
The  amount  of  silver  and  of  nitric  acid  in  the  peroxide,  as  Well  as  the 
free  nitric  acid  formed  anil  the  silver  remaining  in  the  anode  liquid, 
were  determined  by  analysis,  and  the  active  oxygen  was  determined  in 
the  preoipitate  directly  as  well  as  Indirectly  by  inserting  a  voltameter 
in  the  circuit,  Similar  experiments  were  made  with  solutions  of  silver 
sulphate, 

When  the  assumption  is  made  thai  the    mall  amount  of  nitrate  in 
m,,.  precipitate  i    present  as  silver  nitrate,  the  re  ults  indicate  thai 

t  lie  pel  oxide   present   li.n    I  lii  ■  I.  il  1 1 1  u  l:i     \-<\.      The  composition  of   the 

"peroxide"  as  give,,  by  Sulc  |  ^bstr.,  1897,  ii,  98;  1900,  ii,  59 
'•<>,,,  but  when  the  above  aa  umptiou  is  made  as  to  the  mode  oi 

e bination  of  the  nitrogen,  the  results  in  this  case  also  are  best 

i.  presented  by  the  formula  A.ga04.  G,  Si 

Calcium  Monoboraten.     I.'    Mahdblbmjm  (Zeitsch.  anorg.  Cl<- 
190!  I)      When  ealoium  hydroxide  i   added,  little  by  little, 

m  equivalent  quantity  of  bone  and  in  solution,  ami  the  mixture  is 
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warmed  at  60 — 70°,  the  precipitate  at  first  formed  is  amorphous,  and 
has,  approximately,  the  composition  Ca0,B.,0,,4Ho0.  When  the 
shaking  at  60 — 70°  is  continued  for  several  days,  and  the  mixture  is 
kept,  the  precipitate  becomes  crystalline,  and  has  the  composition  of  a 
pure  monoborate  hexahydrate,  CaO,B2Og,6H20.  Two-thirds  of  the  water 
is  driven  off  at  103°,  the  remaining  water  being  lost  only  at  a  red 

heat.     This  indicates  the  formula  Ca<^„R*„„?-,4H20  for  the  hexa- 

hyilrate.  The  amorphous  compound  has  D  T84 — T92,  the  crystalline, 
D  1-822. 

For  the  analysis,  the  boric  acid  was  estimated  by  the  author's 
method  (this  vol.,  ii,  701),  and  the  calcium  either  by  weighing  as  sul- 
phate after  expelling  the  boron  with  hydrofluoric  acid,  or  by  warming 
with  an  excess  of  ^V'/o-hydrochloric  acid  and  titrating  with  sodium 
hydroxide,  using  methyl-orange  as  an  indicator.  The  water  could 
only  be  estimated  by  covering  the  salt  with  ignited  lead  oxide  and 
heating  to  dull  redness  in  a  combustion  tube  in  a  current  of  dry  air, 
the  water  being  collected  and  weighed. 

Determinations  of  the  solubility  and  hydrolysis  of  the  two  borates 
at  different  temperatures  indicate  that  the  conversion  of  the  tetra- 
into  the  hexahydrate  begins  at  42°,  and  reaches  a  maximum  at  about 
65°.  C.  H.  D. 

Some  Double  Sulphates  of  Calcium.  Baere  (Co»ij>t. 
rend.,  1909,  148,  1604— 1606).— The  author  has  measured  the 
solubility  at  different  temperatures  of  calcium  sulphate  in  solutions 
of  ammonium  sulphate  and  potassium  sulphate,  and  has  demon- 
strated the  existence  of  the  double  sulphates  :  CaS04,(NH4).7S04,H.,0  ; 
iM\.S04;(NH4)2S04  ;  (3aS04,K2S04,H20.  In  each  case  two  series  of 
measurements  were  made,  the  solid  phases  being  respectively  the 
double  salt  and  the  sulphate  of  ammonium  or  potassium,  and  the 
double  salt  and  calcium  sulphate ;  the  temperature  varied  from 
0°  to  100°. 

The  solubility  of  calcium  sulphate  is  considerably  increased  in  the 
presence  of  ammonium  sulphate.     The  double  sulphate, 

CaS04,(XH4VS04.H20, 
is  stable  between  0°  and  100J  in  the  presence  of  an  excess  of  ammonium 
sulphate  ;  it  is  not  formed  if  the  solution  contains  less  than  '■>'<',,  of 
ammonium  sulphate.  The  double  salt,  2CaS04,(NH4)2S04,  is  formed 
in  the  presence  of  an  excess  of  calcium  sulphate  and  at  temperatures 
above  80°. 

Calcium  sulphate  is  less  soluble  in  a  solution  of  potassium  sulphate 
than  in  water.  The  double  sulphate,  CaS04,K2804,H„0,  is  stable 
l»t ween  0°  and  99°  in  the  presence  of  an  excess  of  either  of  the 
component  salts.  In  the  given  temperature  interval  the  double 
sulphate,  2CaS04,K.,KO4,3II.1O  (compare  Ditte,  Abstr.,  1877,  i,  440), 
does  not  exist.  T.  S.  P. 

Parallel  Growths  of  Different  Substances.  Stefan  Kreutz 
l.Viii.  Mag.,  1909,  15,  232—237.  Compare  Abstr.,  1908,  ii,  366).— 
Parallel   growths  were  obtained  of    sodium   nitrate  on  barytoealcite 
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(BaCaC2Oi;)  and  of  lithium  nitrate  on  the  rhonibohedral  carbonates, 
rhodochrosite  and  chalybite.  The  molecular  volumes  and  topic  sixes 
of  these  substances  are  compared.  L.  J.  S. 

Solid  Solution :  The  Retention  of  Aluminium  by  Barium 
Sulphate  Precipitates.  Henry  Jermain  Maude  Ckeighton  (Zeitsch. 
anorg.  Chem.,  1909,  63,  53 — 58). — Precipitates  produced  from  am- 
monium sulphate  and  barium  chloride  in  presence  of  aluminium 
chloride  retain  aluminium.  The  retained  quantity,  measured  by  the 
excess  weight  of  the  precipitate  over  that  calculated,  increases  with 
the  quantity  of  aluminium  chloride  present  until  a  constant  value  is 
reached.  With  a  constant  quantity  of  aluminium  chloride,  it  increases 
with  the  quantity  of  ammonium  sulphate.  The  results  indicate  the 
formation  of  a  solid  solution,  and  not  of  a  compound.  C.  H.  D. 

Magnesium  Oxychlorides.  Hans  Hof  (Chem.  Zeit.,  1909,  33, 
G93  — 694.  Compare  Abstr.,  1908,  ii,  946). — The  author  prepares 
magnesium  oxychloride  by  electrolysing,  with  the  use  of  a  diaphragm, 
a  strong  solution  of  magnesium  chloride  until  magnesium  hydroxide 
appears  in  the  cathode  liquid.  The  filtered  solution,  after  some  twenty- 
four  hours,  deposits  a  white  mass,  which  is  cautiously  washed  with 
absolute  alcohol  and  then  with  ether.  The  analysis  agrees  fairly  well 
with  the  formula  MgCI2,5MgO,14H,0. 

Dried  over  sulphuric  acid  it  loses  3H20,  and  on  heating  at  180c 
811,0,  thus  yielding  a  product  of  the  formula  MgClo,5MgO,6H.,0. 

When,  according  to  Bender,  freshly  ignited  magnesium  oxide  is 
mixed  with  excess  of  magnesium  chloride  solution  and  the  powdered, 
hardened  muss  extracted  with  absolute  alcohol,  avoiding  a  too  long 
contact,  the  residual  mass  consists  of  MgCl.,,5MgO,13H.20,  of  which 
Ml()  are  expelled  when  dried  at  180°.  If  magnesium  chloride  is 
mixed  with  excess  of  magnesium  oxide  and  the  powdered  muss  exposed 
to  tlie  action  of  carbon  dioxide,  the  excess  of  magnesium  is  gradually 
carbonated,  but  the  J\lgO  of  the  oxychloride  is  also  attacked  to  some 
extent,  and  in  an  experiment  mentioned  by  the  author  tho  proportion 
between  magnesium  chloride  and  oxide  was  as  1  to  4'4.        L.  de  EL, 

Action  of  Soluble  Substances  on  Insoluble  Substances. 
William  Oechsneb  dx  Coninob  (Hull.  Arm/.  Roy.  />'</</.,  1909, 
fiOiS  509.  Compare  Abatr.,  1908,  ii.  848).  -Carbonate  of  zinc 
(I  mol.)  is  not  decomposed  by  sodium  chloride  (2  mola.)  dissolved  in 

water    after     expOBUre    to   diffused     daylight   for    sumo    works;    in    I  lie 

i  circumstances,  cadmium  oarbonate  is  not  decomposed  by  sodium 

chloride, and  manganese  carbonate  ia  nol  acted  on  by  sodium  nitrate, 
i  'ei  ii  site  is  nol  decomposed  by  boiling  with  a  large  excess  of  Bodium 
nitrate  for  some  hours,  but  powdered  lead  ohromate  is  slightly  aoted 

mi    in    the     Same    0irCUm8tanC68,        Lead     iodide     is    slightly    soluble  in 

boiling  aqueou     "luteins  of  the  nitrates  of  Bodium  and  potassium. 

O.  s. 

Eteai-tiwim  of  Some  Salts.   Wii  mam  Oboii    »eb  de  Coninck (Bull. 
Roy  Belg.t  1908,  891—692),    A  mixture  of  two  molecules  of 
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sodium  chloride  in  aqueous  solution"  and  1  molecule  of  zinc  carbonate 
was  exposed  to  the  light  for  five  months  without  any  reaction  taking 
place. 

Under  similar  conditions,  manganese  carbonate  and  sodium  nitrate 
also  did  not  react ;  the  experiment  lasted  frorn  January  22nd  to 
May  26th,  1909  (compare  preceding  abstract).  T.  S.  P. 

Conglomerates  obtained  by  Compressing  Mixtures  of  the 
Powders  of  Two  Metals.  Gustav  Tammann  [with  G.  Masing] 
(Zeitsch.  Elektroclmn.,  1909,  15,  447 — 450). — Mixtures  of  two  metals 
in  the  form  of  filings  are  submitted  to  a  pressure  of  5000  atmospheres 
and  the  blocks  examined  microscopically,  and  by  determining  their 
behaviour  on  heating  and  their  electrical  conductivity.  It  is  found 
that  immediately  after  compression,  the  block  consists  of  the  unchanged 
I  'netals  lying  side  by  side,  combination  or  solution  then  goes  on  slowly; 
for  example,  a  mixture  of  lead  and  thallium  had  the  conductivity 
corresponding  with  a  mixture  immediately  after  compression.  This 
increased  by  about  1 0%  in  one  day,  and  in  the  course  of  a  month 
it  had  increased  by  60  to  75%.  The  increase  is  much  faster  if  the 
mixture  is  heated  to  160°.  The  formation  of  mixed  crystals  of 
bismuth  and  thallium  as  a  blue  fringe  between  the  metals  can  be  seen 
after  five  hours  at  120°,  and  at  165°  another  yellow  line  of  the  com- 
pound, Bi3Tl3,  becomes  visible.  The  change  takes  about  a  year  at  the 
ordinary  temperature. 

The  combination  or  mutual  solution  of  two  metals  is  therefore  not 
brought  about  by  pressure  alone,  but  results  from  subsequent  diffusion 
in  the  solid  state,  which  is,  of  course,  very  much  accelerated  by  raising 
the  temperature  (compare  following  abstract).  T.  E. 

The  Formation  of  Alloys  by  Pressure  and  the  Reactivity 
of  Metals  in  the  Solid  State.  G.  Masing  (Zeilsch.  anorg. 
Chem.,  1909,  62,  265  — 309).  — It  was  found  by  Spring  (Abstr., 
1881,  498;  1882,  273;  1882,  921;  1893,  ii,  168;  1895,  ii,  37) 
that  filings  of  different  metals,  compressed  together  under  7500 
atmospheres,  yielded  masses  which  behaved  as  alloys.  So  far  as 
fusible  metals  are  concerned,  it  was  shown  by  Hallock  (Abstr.,  1889, 
817)  that  a  mixture  of  the  component  metals  melts  slowly  to  form  the 
eutectic,  even  without  previous  compression  (compare  also  Benedicks 
and  Arpi,  Abstr.,  1907,  ii,  666).  Pressure  has,  moreover,  very  little 
influence  on  the  velocity  of  chemical  reactions,  and  is  not  likely  to 
increase  the  velocity  of  diffusion  in  solid  solutions  ;  it  is  therefore 
improbable  that  the  formation  of  true  alloys  should  occur  under  the 
influence  of  pressure  alone. 

An  apparatus  is  described  for  compressing  mixtures  of  metals  under 
5000  atmospheres.  Heating  and  cooling  curves  were  taken  of  each 
mixture  after  compression. 

Compressed  mixtures  of  zinc  and  cadmium  and  of  copper  and  silver 
in  the  eutectic  proportions  melt  at  a  temperature  above  the  eutectic 
temperature,  on  account  of  the  coarseness  of  grain  as  compared  with 
the  eutectic  formed  in  freezing.  Mixtures  of  magnesium  with  lead, 
tin,  zinc,  bismuth,  and  antimony,  all  of  which  are  capable  of  forming 
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compounds,  but  not  solid  solution?,  undergo  combination  to  some 
extent  even  in  the  solid  state,  as,  on  heating,  partial  fusion  is  found  to 
take  place  at  the  lower  eutectic  point  of  each  series.  The  reaction 
between  antimony  and  magnesium  begins  below  300°,  and  becomes 
explosive  at  450 — 550°. 

Magnesium  and  cadmium,  which  form  a  continuous  series  of  solid 
solutions,  diffuse  into  one  another  in  the  solid  state,  so  that  equal 
weights  of  the  two  metals,  after  compressing  and  then  heating  twenty- 
five  hours  at  300°,  do  not  begin  to  melt  until  420°,  that  is,  above  the 
melting  point  of  cadmium  (320°). 

In  the  case  of  bismuth  and  thallium  (compare  preceding  abstract), 
which  form  a  compound  and  also  solid  solutions,  diffusion  may  be 
recognised  even  at  the  ordinary  temperature.  At  120°  the  diffusion 
is  appreciable  even  in  a  few  hours.  Diffusion  takes  place  in  mixtures 
of  lead  and  thallium  at  200°.  Diffusion  of  tin  into  copper  takes  place 
at  200°,  whilst  zinc  and  copper  diffuse  into  each  other  readily  at  400°. 
Aluminium  and  magnesium  combine  in  the  solid  state. 

The  electrical  conductivity  may  be  used  as  a  sensitive  method  of 
detecting  diffusion.  A  compressed  mass  of  lead  and  thallium  is  thus 
shown  to  be  only  a  mechanical  mixture,  whilst  heating  causes  a  con- 
siderable fall  in  the  conductivity,  owing  to  the  formation  of  a  solid 
solution. 

The  effect  of  pressure  is  therefore  only  to  bring  the  fragments 
of  metal  into  close  contact,  and  it  has  no  influence  in  furthering  either 
combination  or  diffusion.  C.  H.  D. 

The  Phosphates  of  Lead.  H.  Alders  and  Arthur  Stabler 
(Her.,  1909,  42,  2261— 2270).— Tertiary  lead  phosphate,  Pbg(P04)2, 
when  prepared  by  precipitating  a  lead  salt  with  excess  of  alkali 
phosphate,  always  oontains  alkali,  which  is  not  removed  by  boiling. 
The  pure  salt  is  only  obtained  from  hot  sodium  phosphate  and  an 
.  cess  of  lead  acetate,  or  by  boiling  the  diplumbio  salt  with  water. 
Secondary  lead  pho.-phale,  l'blll'O,,  is  obtained  in  a  pure  state  by 
recrystallisatioD  from  dilute  phosphoric  acid.  Primarj  lead  phosphate, 
Pb(HjP04)2,  is  obtained  by  heating  either  of  the  other  phosphates 
with  90%  phosphoric  acid,  and  crystallises  from  concentrated  |'i'" 
phorio  acid  in  slender  needles,  which  are  stable  in  air  after  washing 
with  ether.     It  is  decomposed  by  water. 

An    iuvc   bigation    of   the   equilibrium    between    lead    phosphates   and 

phosphoric  aoid  show  that  the  secondary  salt  has  the  greatest  stable 
range,  its  Formation  from  the  tertiary  salt,  beginning  at  a  concentration 

ill  (i  in  V  ■. ,  1 1  l'< »,,  whilst  the  formation  of  the  primary  salt  onlj  begins 
at  70%  ll,l'",.  0.  H.  I). 

Dimercurammonium  Bromide.     II.   Gaudecbon  (Compt.  rand., 

1909,  148,  1763     1766),     it   a    hot  solution  "f  mercuric  bromide  is 

poured  into  exa      ol   a   cold     olution  of  ammonium  hydroxide,  either 

a  white  precipitate  having  the  composition  N  I  lg..  Itr,"i  N  H.Br,  or  i 

ow  preoipitate  of  the  composition  NHg  Br,NH.Bria  obtained)  on 

iii.  i  ol  iii.  e  with  water, the  compound  NHgaIJr,II„0  is  left. 

'in  il ther  hand,  if  the  ammonium  hydroxide  is  added  grade  II 

bo  the  warm  solution  of  the  merourio  I ide,  a  whitish-yellow  i 
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pitate  is  obtained,  which  becomes  deep  yellow  on  prolonged  washing 
with  water  to  remove  soluble  bromides.  This  substance  has  the 
composition  HggN4Br,.  or  (NHg2Br)4HgBr2.  If  it  is  repeatedly 
treated  with  warm  concentrated  ammonium  hydroxide  until  no  more 
ammonium  bromide  is  formed,  a  canary-yellow  product  is  left,  which 
has  the  composition  NHgoBr.  This  compound  will  not  combine  with 
water  to  form  the  compound  NHg.,Br,H02,  neither  can  it  be  obtained 
from  the  latter  by  heating.  When  quickly  heated,  it  explodes  at  a 
red  heat,  but  when  heated  slowly,  it  decomposes  at  about  400°  with 
the  formation  of  mercurous  bromide  and  mercury.  It  corresponds  with 
NHg.,1,  the  anhydrous  chloride  having  not  yet  been  prepared. 

T.  S.  P. 

New  Method  of  Isolating  Terbium.  Georges  Urbain  (Compt. 
rend.,  1909,  149,  37—39.  Compare  Abstr.,  1905,  ii,  711).— The  rare 
earth  metals  may  be  arranged  in  a  table  according  to  the  solubilities 
of  their  salts,  but  in  some  cases,  as  for  instance  the  nitrates  crystallis- 
ing with  5H.20,  the  order  is  anomalous.  Thus  the  nitrates  of  gadolinium 
and  terbium,  unlike  the  other  salts  of  these  metals,  have  solubilities 
which  differ  somewhat  widely.  Bismuth  nitrate,  Bi(N03)2,5H.20,  is 
slightly  less  soluble  in  nitric  acid  than  terbium  nitrate,  and  more 
soluble  than  gadolinium  nitrate.  By  adding  a  large  excess  of  bismuth 
nitrate  to  the  gadolinium  and  terbium  nitrates  to  be  separated,  and  by 
systematically  crystallising  for  a  sufficient  time,  complete  separation 
of  the  gadolinium  from  the  terbium  is  attained.  The  terbium 
obtained  by  this  new  method  is  identical  in  arc  spectrum  and 
paramagnetic  coefficient  with  that  prepared  previously  by  laborious 
fractional  precipitations  with  ammonia,  thus  proving  the  homogeneity 
of  the  element  (compare  Urbain  and  Jantsch,  this  vol.,  ii,  116). 

The  function  of  bismuth  nitrate  which  acts  as  a  separator,  preventing 
the  crystallisation  of  terbium  nitrate,  recalls  the  use  of  copper  in  the 
electrolytic  separation  of  silver  from  lead  (compare  Gillett,  this  vol., 
ii,  521).  E.  J.  C. 

The  Electrical  Reduction  of  Aluminium.  Fr.  Bock  (Zeilsch. 
angeic.  Chem.,  1909,  22,  1309 — 1311). — When  aluminium  oxide  in 
molten  cryolite  is  electrolysed  (Hall's  patent),  considerable  difficulty 
is  caused  by  what  is  known  as  the  "anode  effect,"  namely,  a  rapid 
decrease  in  the  amount  of  current,  probably  brought  about  by  a  film 
of  gas  developing  on  the  graphite  anode. 

With  the  object  of  minimising  this  effect  and  increasing  the  yield 
of  aluminium  per  ampere  hour,  experiments  with  different  sized 
crucibles  and  various  anodes  have  been  made,  and  the  results  are 
recorded.  The  main  conclusions  arrived  at  being  that  the  nature  of 
the  anode  and  also  its  form  play  an  important  part,  and,  notwith- 
standing the  disturbing  influence  of  the  "anode  effect,"  a  satisfactory 
yield  of  aluminium  may  be  obtained  by  this  method.  The  best  results 
were  obtained  when  using  an  anode  constructed  of  four  graphite  plates, 
1'9  cm.  x  12-5  cm.  x  12'5  cm.,  equally  spaced  to  lit  into  a  crucible 
cathode  17-8  cm.  x  178  cm.  x  17*8  cm.  ;  t lie  yield  of  aluminium  under 
these  conditions  corresponding  with  a  current  efficiency  of  19°0  per 
ampere  hour.  J.  V.  E. 
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Separation  of  Graphite  From  White  Cast  Iron  Heated 
Under  Pressure.  Georges  Chakpy  (Compt.  rend.,  1909,  148, 
17G7 — 1769). — When  white  cast  iron  is  annealed  at  temperatures 
which  need  not  exceed  600—700°,  the  carbon  separates  in  the  form  of 
graphite.  The  author  has  investigated  whether  this  action  takes  place 
when  the  iron  is  submitted  to  high  pressures  during  the  heating. 

A  special  apparatus,  made  of  steel  was  used,  in  which  the  alloys  of 
iron  and  carbon  under  investigation  could  be  heated  electrically  to 
temperatures  varying  between  600°  and  1200°,  and  under  pressures 
which  in  some  cases  were  as  high  as  15,000  atmospheres.  Pressure 
was  put  on  the  alloys  while  cold  until  no  further  diminution  in  volume 
took  place,  and  then  they  were  electrically  heated ;  at  a  certain 
temperature  a  diminution  in  volume  took  place,  and  had  to  be  com- 
pensated by  increasing  the  pressure. 

When  a  white  iron  containing  3%  of  carbon  and  4  ",,  of  nickel,  or  one 
containing  3%  of  carbon  and  2%  of  silicon,  was  heated  at  1100°  under  a 
pressure  of  150  kilograms  per  sq.  mm.  (15,000  atmospheres)  until  the 
above-mentioned  diminution  in  volume  took  place,  graphite  was  found 
to  be  present  after  cooling.  The  longer  the  heating  the  greater  the 
proportion  of  graphite.  < 

Similar  results  were  obtained  when  carbide  of  iron  (Fe3C)  was 
used  instead  of  white  iron.  T.  S.  P. 

Genetic  and  Constitutive  Relations  in  the  Magnetic 
Properties  of  Ferrites  and  of  Iron  Oxides.  Siegfried  Eilpebt 
(Bar.,  1909,  42,  2248 — 2261). — The  number  of  compounds  having 
marked  magnetic  permeability  is  very  small,  consisting  chiefly  of 
compounds  derived  from  ferric  oxide.  The  author  has  examined  a 
number  of  ferrites  of  the  general  formula  MO,Fe.,Os,  observing  the 
approximate  temperature  at  which  the  permeability  disappears! 

Crystalline  sodium  and  potassium  ferrites,  prepared  in  tho  wet  way, 
arc  indifferent  in  a  strong  magnetic  Held.  Prepared  by  fusion,  they 
are  slightly  magnetic,  losing  this  property  at  150°.  Calcium  and 
barium  ferrites,  prepared  in  the  wet  way,  are  non-magnetic  unless 
lu-.it id  to  800°  and  cooled.  Calcium  ferrite,  prepared  by  fusion,  melts 
at  1200'  and  has  a  transformation  point  at  160".  Magnesium,  zinc, 
:•  i i<l  I.m.I  1 .1  i  iii  .iiv  .ils iii-iuagni'lic  until  fused.  The  transforma- 
tion point  of  lead  ferrite  is  near  200°.  Cuprous  ferrite,  prepared  by 
fusion  in  nitrogen  at  1250",  is  crystalline,  and  is  only  slightly 
magnetic.  Precipitated  cupric  ferrite  is  magnetic.  It.  hecomos  crystal 
line  :il  '.(III) °,  and  may  lie  obtained  in  compact  masses  liy  eompiessiiig  a 
mixture   of  cupiie    and    ferric    oxides  and    sintering   at    1000°.      The 

transformation  point  is  at  280°.     Precipitated  oobaltic  ferrite  lose 

QetiC  propel  I  les  at   280      i"-"1  . 
\    mixed    lead    and    euprie    ferrite    is   as    strongly    magnetic    as    pure 

cupric  ferrite  if  rapidly  cooled  from  Iddo',  hut  loses  this  property  if 

li.ulv  OOOled,  Or    if    lied  at   1800°.      The  permeability  is    restored   by 

heating  to  900    and  slowly  cooling. 

i.  a...  hydroxide,  prepared  by  oxidising  freshly  precipitated  ferrous 
hydroxide  with  ammonium  persulphate,  is  nun  magnetic,  but  if  first 
oxidised  by  air  to  the  ivu,  stage,  the  persulphate  gives  a  highly 
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magnetic  product,  becoming  changed  into  ordinary  ferric  oxide  at  or 
above  400J.  A  cobaltic  ferrite  prepared  in  the  same  way  is  also 
magnetic. 

The  ferric  hydroxide  obtained  by  the  action  of  air  on  ferrous 
carbonate  is  non-magnetic  if  rapidly  prepared,  but  if  oxidised  slowly, 
so  that  ferroso-ferric  oxide  is  first  formed,  the  final  product  is 
magnetic. 

The  magnetic  ferrites  all  contain  Fe.,03  as  an  acid-forming  oxide, 
and  it  is  probable  that  the  magnetic  ferric  oxides  described  also  retain 
the  same  constitution:  2(FeO)+  +  2(Fe203)-  +  0  =  (Fe203)+,2(Fe203)-, 
this  molecular  arrangement,  however,  being  unstable,  and  lost  on 
heating.  C.  H.  D. 

Uranyl  Chloride.  William  Oechsner  de  Coninck  (Compt.  rend., 
1909,  148,  1769 — 1770).— A  solution  of  barium  chloride  is  added 
drop  by  drop  to  a  freshly  prepared  and  concentrated  solution  of 
uranyl  sulphate  until  all  the  sulphuric  acid  is  precipitated.  Evapora- 
tion of  the  filtrate  on  the  water-bath  gives  a  yellow,  deliquescent  mass, 
consisting  of  uranyl  chloride,  U0.,C1„  ;  hydrated  crystals, 

UO20l2,H2O, 
can  also  be  obtained. 

Reduction  of  the  chloride  by  hydrogen,  under  the  influence  of  heat, 
gives  the  black  modification  of  uranous  oxide.  If  the  chloride  is 
fused  with  a  large  excess  of  potassium  hydroxide  in  an  open  tube,  the 
red  peruranate,  K2U05,  is  produced  ;  this  gradually  loses  oxygen  with 
the  formation  of  the  yellow  uranate,  K2U04. 

The  addition  of  excess  of  concentrated  ammonium  hydroxide  to  a 
solution  of  uranyl  chloride  containing  a  small  quantity  of  barium 
chloride  at  once  gives  a  deep  yellow  precipitate  of  barium  uranate, 
BaU04.  T.  S.  P. 

Peruranic  Acid.  William  Oechsner  de  Coninck  {Bull.  Acad, 
roy.  Belg.,  1909,  692). — A  12-volume  solution  of  hydrogen  peroxide 
was  added  in  small  portions  at  a  time  to  a  dilute  solution  of  a  mixture 
of  uranous  and  uranic  sulphates.  A  bright  yellow  precipitate  was 
formed  ;  after  remaining  in  contact  with  the  solution  for  forty-eight 
hours  in  the  dark,  it  was  washed  until  neutral,  and  then  dried  over 
sulphuric  acid.  Analysis  showed  it  to  be  a  peruranic  acid  of  the 
formula  U04,2H,0.  T.  S.  P. 

Orthopervanadates.  Petr.  G.  Melikoff  and  E.  Jelhchaninoff 
(Ber.,  1909,  42,  2291 — 2294). — In  former  investigations  of  peracids 
(Melikoff  and  Pissarjewsky,  Abstr.,  1899,  ii,  491),  ortho-salts  of  per- 
vanadic  and  percolumbic  acids  were  not  obtained,  being  unstable  under 
the  conditions  of  experiment.  The  vanadium  salts  may  be  obtained  by 
using  concentrated  (30"o;  hydrogen  peroxide. 

Ammonium  orlhopervanadate,  (NH4)3V06,22-H20,  is  prepared  by 
dissolving  ammonium  vanadate  in  ammonia,  cooling  to  0°,  adding 
hydrogen  peroxide,  and  precipitating  with  alcohol.  The  product,  after 
washing  with  ether  and  drying,  is  pale  blue. 
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With  a  large  excess  of  hydrogen  peroxide,  an  indigo-blue  salt 
containing  more  oxygen,  probably  V0.2(OH)(OONH4)2,  is  obtained. 

Potassium  orthopervanadale,  K3VO(.[,2.,,H.,0,  prepared  as  above, 
forms  a  blue  oil,  but  after  dissolving  in  a  little  potassium  hydroxide 
and  again  precipitating  with  alcohol,  forms  a  blue,  flocculent  precipitate. 
Excess  of  hydrogen  peroxide  gives  an  acid  salt. 

Only  salts  with  two  active  oxygen  atoms  at  most  could  thus  be 
obtained,  whilst  the  pertantalates  readily  form  salts  with  four  active 
atoms.  C.  H.  D. 

Influence  of  Temperature  on  the  Hydrolysis  of  Bismuth 
Halides.  Walter  Heru  and  Alfred  Bulla  (Zeitsch.  anorg.  Chem., 
1909,  63,  59 — 62). — The  authors  claim  priority  against  Dubrisay 
(this  vol.,  ii,  40G),  whose  figures  for  the  hydrolysis  of  bismuth  chloride 
agree  in  the  main  with  theirs  (this  vol.,  ii,  320).  Experiments  have 
now  been  carried  out  at  50°.  As  at  25°,  the  only  solid  phases  formed 
are  BiOCl  and  BiOBr. 

The  hydrolysis  of  bismuth  chloride  is  lessened  by  rise  of  tempera- 
ture. The  ratio  [BiCl3]/[HCl]2  increases  somewhat  at  high  concen- 
trations. The  hydrolysis  of  bismuth  bromide  is  almost  independent 
of  the  temperature.  The  decomposition  of  bismuth  iodide  by  water  at 
50°  is  so  slow  that  measurements  of  the  hydrolysis  could  not  be  made. 

C.  H.  D. 

Preparation  of  Colloidal  Gold  by  means  of  Solutions  of 
Humus.  Paul  Ehrenbebg  and  JIans  Pick  (Zeitsch.  Chem.  J  ml. 
Eolloide,  1909,  5,  30— 31).— In  1830,  Schttbler  found  that  the 
addition  of  gold  chloride  to  a  solution  of  liiimic  acid  gave  rise  to 
a  purple-red  solution.  The  authors  find  that  this  is  duo  to  colloidal 
gold,  solutions  and  suspensions  of  different  colours  being  obtained 
under  different  conditions.  In  sunlight  the  action  is  considerably 
accelerated,  but  this  is  duo  to  the  riso  of  temperature,  and  not  to  any 
;  |  ecial  actinic  effect.  H.  1W.  D. 

Rhodium.  Alexander  GuTBIEE  and  C  TOM  MuLLBB  (Bur.,  1909, 
42,    2205-2207.      Compare   this    vol.,   ii,   523). —  Rhodium    may   bo 

separated    readily    from    tho    halogens    in     such    compounds    as    chloi'O- 

pentamminerhodium  chloride  by  heating  a  hot  dilute  aqueous  solution 
of   the  compound  with   a   slight    exoess  of    10%   hydrazine   hydrate 

BOlution,  A  rhodium  mirror  is  produced,  and  this,  on  subsequent 
boiling,  becomes  detached  as  small,  glistening  Halves,  which  Can 
be  tillered  easily.  The  halogen  can  lie  estimated  in  the  filtrate  in  I  he 
USUal   manner.  .1.  J.  S. 


Miueralogical    Chemistry. 


Gas   from    Volcanic    FumerolloH.      Aji.\n.\i>    Qai  neb    (Compt, 
L0O0,  148,  1708     1715).      \    ■  result  of  liis  researches  on  the 
■    ii.ieted  from  various  rooks  and  on  the  origin  of  these 
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(Abstr.,  1901,  ii,  171,  322,  309;  1903,  ii,  222),  the  author  has 
formulated  a  new  theory  of  volcanic  phenomena  (Abstr.,  1  906,  ii,  53S, 
548).  He  has  now  analysed  gases  collected  from  the  fumaroles  of 
Vesuvius  at  different  times,  with  the  following  results. 

I.  Gas  collected   from  a  fumarole  not  far  from  the  summit  of  the 
cone,  three  months  after  the  eruption  in  April,  190G. 

II.  Gas  collected  from  fumaroles  in  October,  1907,   eighteen  months 
after  the  eruption  : 


HC1. 

co, 

t'O 

11. 

O.      N  (argon  etc.). 

H.,0. 

I. 

0-7S 

11-03 

nil. 

1-24 

3-72            15-49 

(37-71 

II. 

Nil. 

o-so 

0-15 

0-54 

4-59             21-23 

72-69 

The  following  gases  were  not  present.  :  carbon  monoxide,  hydro- 
carbons, oxides  of  nitrogen,  sulphur  dioxide,  hydrogen  sulphide, 
hydrogen  fluoride,  fluorides  of  silicon  and  boron.  There  was  no 
deposit  of  sulphur.  A  trace  of  formic  acid  was  noticed.  Carbon 
oxysulphide  was  very  carefully  searched  for,  but  never  found. 

Other  samples  of  gas  collected  at  the  same  date  gave  similar 
results. 

The  gases,  II,  issuing  from  the  fumaroles  rapidly  attack  steel  or 
copper,  although  they  do  not  contain  hydracids.  They  have  an  odour 
recalling  that  of  bromine  or  chlorine.  T.  S.  1'. 

The  Optical  Rotatory  Power  of  Mineral  Oils,  Etc.  Franz 
Hknle  (Ber.,  1909,  42,  2453—2454). — Polemical  in  regard  to  the 
paper  by  Uakusin  (this  vol.,  ii,  586).  P.  H. 

Metallic  Sodium  as  the  Supposed  Cause  of  the  Natural 
Blue  Colour  of  Rock-salt.  Giorgio  Stezia  (Centr.  Min.,  1909, 
398—404.  Compare  Abstr.,  1908,  ii,  396).— Since  a  blue  colour  may 
be  produced  artificially  in  rock-salt  by  heating  it  in  sodium  vapour,  it 
has  been  suggested  by  H.  Siedentopf  (Abstr.,  1906,  ii,  443)  that  the 
blue  colour  is  due  to  the  presence  of  metallic  sodium  in  a  colloidal 
state,  in  the  same  way  that  the  colour  of  red  glass  is  due  to  the 
presence  of  colloidal  gold.  Several  comparative  experiments  made  by 
the  author  on  naturally-  and  artificially-coloured  blue  rock-salt  and  on 
colourless  rock-salt  do  not,  however,  support  this  view.  When  the 
blue  salt  is  dissolved  in  water  the  colour  disappears,  and  the  solution, 
although  slightly  alkaline,  is  no  more  so  than  a  solution  of  colourless 
rock-salt.  The  natural  blue  colour  is  destroyed  at  a  temperature 
of  275°,  whilst  the  artificially-produced  colour  is  still  retained  at  400°. 

L.  J.  S. 

Formation  of  Delvauxite.  Emil  Dittler  (Zeilsch.  Chetn.  Tnd, 
Kolloide,  1909,  5,  35). — The  author  describes  a  light  brown,  sponge- 
like mineral  found  in  the  iron  ore  deposits  of  Grillenberg,  near 
Payerbach,  which  represents  one  of  the  stages  in  the  formation  of 
the  mineral  gel  delvauxite.  Analysis  gave  34'23%  Fe.,03,  17-38%  P206, 
and  about  50%  H20,  as  well  as  small  quantities  of  sulphate  and 
traces  of  arsenic  ;  the  mineral  may  be  regarded  as  a  precursor  of 
delvauxite.     It  has  the  typical  characters  of  a  gel.     After  dehydrating 
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by  exposure  to  90%  sulphuric  acid,  it  takes  up  water,  alcohol,  and 
very  dilute  sulphuric  acid  with  great  avidity,  and  this  absorption  is 
accompanied  by  a  considerable  increase  in  volume.  It  decolorises 
ammoniacal  phenolphthalein  solution  almost  immediately,  and 
absorbs  readily  basic  dyes.  On  heating  the  mineral  tor  a  con- 
siderable period,  it  loses  its  colloidal  properties.  H.  M.  D. 

Results  of  the  Geological  and  Mineralogical  Exploration 
of  Egue'i'.  G.  Gaede  (Compt.  rend.,  1909,  148,  1616—1619).— 
Eguei  is  situated  about  300  kilometres  north-east  of  lake  Tchad,  in 
the  desert.  Four  different  minerals,  namely,  trona,  thenardite, 
gypsum,  and  a  phosphate  of  iron,  have  been  found  by  the  author  in 
the  clay.  The  phosphate  of  iron  is  either  light  or  dark  brown  in 
colour ;  it  is  mono-refringent,  but  contains  some  parts  which  are  bire- 
fringeni.     Analysis  gave  the  following  results: 

P,Or,.       Fe,Os.      A1„03.      CaO.        H„0.      Residue. 

33-30        44-20        150        2 -28        20  17        075  =   99  50 

corresponding  with  the  formula 

5(FeAl),(P04)2,Ca3(P04),,4Fe(OH)s,21H,0. 
This  does  not  correspond  exactly  with  any  known  mineral.     The 
new   mineral    has   probably    been    formed    from    vivianite. 

T.  S.  F. 

Plumboniobite.  Otto  Hauser  'and  L.  Finokh  (Bet:,  1909,  42, 
2270 — 2274). — A  new  mineral  related  to  samarskite,  but  containing 
lead,  occurs  in  mica  mines  at  Morogoro  in  the  Uluguru  Mountains, 
German  East  Africa,  together  with  pitchblende  Plumboniobite  forms 
dark  brown  or  black,  imperfectly  crystalline  masses,  brown  in  thin 
sections,  D11  1-801 — 4-813,  H  5 — 5-5,  fracture  conchoidal.  The 
analyses  (II)  and  (111)  refer  to  light-coloured  material,  (1)  to  darker. 

ii.",  T.i  ,0  ,  Tin..  [JO,.  SnO,  TliOo.  Zr02.  Y.A,-  A1,,0;1-  PbO.  CuO.  FeO.  MnO. 
1.46-16    lis    1-20  1872  0  16    O'OC    trace   14-26  0-28    7 '62  trace  570  on 

II.        I7'00        1-42  1874  0-14    0-08     —     14-51   0-28    7=08  0-25    6  18  0 
111.  4003    1-20     090  13  00    —        —       —      1412   0  17    7-66  1*21    6-15  < 

CaO.         11,0.        N,,,lle.       CO,  Total. 

1.      8-05  18         0-22         0-10         100-27 


II.      3-11  •      i  100-72 

III.      2  si  B-23  89-89 

The  yttrium  earths  contain  ytterbium  and  gadolinium;  the  cerium 
earths  are  absent.  Helium  is  only  present  in  very  small  quantity. 
The  mineral  is  a  pyrooolumbate,  C.  II.  D, 

Alamosite,    a   New    Lead    Silicate   from    Mexico.      Chai 
I'm  \ini    and  11.  E,  Mrbwik  {Amor.  J.  Set.,  1909,  [iv],  27,  399     101) 

— The  mineral   mu  found  at  Ala ,  Sonorn,  Mexico,  in  association 

with   quartz, leadhillite,  and  wulfenite.      Ii  forms  radiated 

fibrous  aggregates  with  m<>i  (<  oi    le      i Deed  spheroidal  form,  i 

snow-white  colour,  and  adamantine  lustre;  isolated  Qbrea  are  colour 
l(      and    transparent.     The   crystals   are    oionoclinic,  with   <t:b:c  — 
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1-375  : 1  :  0924  ;  /3  =  84°10' ;  they  are  elongated  in  the  direction  of  the 
axis  of  symmetry,  and  have  a  perfect  cleavage  parallel  to  the  plane  of 
symmetry.  The  mineral  is  decomposed  by  strong  nitric  acid  with 
gelatinisation.  Analyses  gave  results  agreeing  with  the  formula 
PbSi03. 

Residue        InsoL 

SiO„.         PbO.         CaO.         FeO.      from  PbO.    (quartz).     Total.       Sp.  fir. 

21-11         78-13         trace         0-09  0'53  O'OS         9994         6'488 

The  mineral  is  thus  analogous  to  wollastonite  (CaSi03),  although, 
owing  to  the  appreciable  difference  in  the  length  of  the  (taxis  and  in 
the  different  cleavage,  it  is  perhaps  not  isouiorphous  with  this. 

L.  J.  S. 

The  Identity  of  Poonahlite  with  Mesolite.  Herbert  Lister 
Bowman  (Min.  Mag.,  1909,  15,  216— 223).— The  acicular  zeolite 
poonahlite  (of  H.  J.  Brooke,  1831),  found  associated  with  apophyllite 
and  stilbite  near  Poonah,  has  usually  been  classed  with  scolecite.  The 
following  analysis,  as  well  as  the  geometrical  and  optical  characters, 
show,  however,  that  it  is  identical  with  mesolite,  with  the  formula  : 
(Na2Al2Si3O10,2H;,O),2(CaAl2Si3O10,3H2O). 

SiO*         Al.p.,.        CaO.       Na,0.        K,0.         H,0.  Total.  Sp.  gr. 

46-71         26-45         9-35         5'33         O'll         12-56         100-51     2-264-2-272 

The  transparent,  acicular  crystals  have  a  prism  angle  of  8S°30'49', 
and  a  perfect  prismatic  cleavage.  Their  optical  characters  indicate 
anorthic  symmetry.  The  double  refraction  is  very  low  (0000-1),  and 
the  optic  axes,  with  very  strong  axial  dispersion,  are  nearly  perpen- 
dicular to  the  prism  faces  ;  the  needles  therefore  show  very  character- 
istic blue  and  yellow  colours  when  examined  between  crossed  nicols. 

L.  J.  S. 

Identity  of  Guarinite  and  Hiortdahlite.  Ferruccio  Zambonini 
[with  analysis  by  George  T.  Prior]  (Min.  Mag.,  1909,  15,  247—259).— 
The  rare  Vesuvian  mineral,  guarinite,  found  as  small,  yellow  crystals 
in  the  sanidine  bombs  of  Monte  Somma,  was  described  by  Guiscardi  in 
1857  as  a  calcium  titano-silicate  with  orthorhombic  symmetry.  A 
later  analysis  by  Rebuffat  (Abstr.,  1896,  ii,  309)  gave  it  as  a  complex 
silicate  of  calcium,  aluminium,  and  sodium.  A  new  examination  of 
the  crystals  proves  them  to  be  anorthic,  with  interfacial  angles  and 
optical  characters  identical  with  those  of  hiortdahlite.  A  micro-chemical 
test  showed  presence  of  zirconium,  and  this  suggested  that  the 
ammonia  precipitate,  believed  by  Guiscardi  and  Rebuffat  to  be  titanium 
or  aluminium,  was  really  zirconium.  The  following  new  analysis 
(made  on  03341  and  00612  gram  of  material)  completely  proves  the 
ideutity  of  guarinite  with  hiortdahlite,  the  only  important  difference 
being  in  the  amount  of  lluorine  (5-83%  in  hiortdahlite)  : 

Total 
less  O 
810,.   ZrO„.  Ck,05.  Ta.,05.  FeO.  MnO.  CaO.    M^O.   K,0.  NajO.    F.     for  !•'.  Sp.  sr. 
30-53  19-70    1-68      0'21     191     1'56    35'SO    0'57    0-*43    6'13     T28    99-26     3'25 

The  corresponding  formula  is  3CaSiO  ,[(.'a(F,OH)]NaZi03. 

r..  j.  s. 

VOL.  xcvi.  ii.  45 
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Labradorite-norite  with  Porphyritic  Labradorite  Crystals. 
Jooan  H.  L.  Vogt  (Quart.  Journ.  Geol.  Soc,  1909,  65,  81—102).— 
A  labradorite-norite  from  Napp  Farm  on  Flakstado,  one  of  the 
Lofoten  and  Vesteraal  Islands  off  the  northern  coast  of  Norway, 
consists  of  large  porphyritic  crystals  of  labradorite  reaching  18  cm.  in 
length,  set  in  a  ground-mass  of  plagioclase  (61  '88%),  titanomagnetite 
(9%),  hypersthene  (13%),  diallage  (13%),  biotite  (3%),  apatite  (0-12%), 
and  spinel  (0'01%).  The  labradorite  pheuocrysts  form  nearly  23%  of 
the  mass  of  the  rock,  and  have  the  composition  given  under  I  ;  the 
optical  extinction  angles  indicate  that  the  outer  zones  are  slightly 
more  acid  than  the  central  portions.  Analysis  II  is  of  the  still  more 
acid  plagioclase  of  the  ground-mass;  and  III  is  of  the  whole  of  the 
ground-mass. 

Si02.  Ti02.  AlgO,.  Fe203.  FeO.  MgO.   CaO.  Na20.  K20.  P30„.  Total.  Sp.  gr. 

I.  52-42  —     31-25*    —        —  —    11-98  344  0'97      —    10006   2-70S 

II.   55-18  —      2902t    —        —  —    10-02  4-88  1-00      —     10010   2-685 

III.   47-75  1-74    18-71    6-08     711  5'32    9-47  270  1-20     0-05  100-13     — 

*  Including  a  little  Fe203  and  Ti02.  f  Including  a  very  little  Fe2Os. 

The  order  of  crystallisation  was:  (1)  plagioclase  phenocrysts  ;  (2) 
plagioclase  >and  magnetite  ;  (3)  plagioclase,  magnetite,  and  pyroxenes. 
Graphic  representations  are  given  to  illustrate  the  crystallisation  of  a 
ternary  system  of  plagioclase,  magnetite,  and  pyroxene  with  binary 
and  ternary  eutectics.  L.  J.  S. 

Sodalite-trachyte  from  Pico  de  Teyde,  Teneriffe.  Heiniuoii 
Preiswerk  (Cenlr.  Min.,  1909,  393—396). — The  rock  consists  of  laths 
of  anorthoclase  in  a  grouiul-mass  of  sanidine,  sodalite,  and  glass,  with 
some  diopside,  magnetite,  biotite,  and  apatite.  Analysis  I,  by  Naiina 
Sahlbom.  Analyses  are  also  given  of  :  11,  phonolite  containing  nosean 
and  aegirite  -  111  and  IV,  basalt  from  Teneriffe.  The  basalts 
contain  a  low  percentage  of  silica  with  high  titanium  dioxide  and 
alkalis.  * 

ii  ,0 
SiOj.  TiOa.  Al,0,.  FejOj.  FeO,  MnO.CaO.  MgO.  K,".  Na,0.  ll,,o.  (110°). Total. 

I".  69  16   0  15  19-49    L-46    ■." 24    I  '68    I  OS    l"84    9-84    0-26   0  21     100-68 

II.    64-24    0-61   20-84    2  21;    2-09   0*15   2-99   l".'l    3*84   9-22   1*89    l"24     100-48 

III.  -12-77    8-08  16-80    8-84 10  86   0-18   977   9-04    1-66   B-49   0'27    0*86    100-69 

IV.  41-IH   3-50  16-27    8-08    8-67   0-451170   897    1-24   3-20   0-31   0-15      99  48 

"  Also  01  0 

L.  J.  & 

Crystalline  Schists  of  the  Urals.  Louis  Dupabi  (Compt, 
rend.,  L909,  140,  1683  1685).  The  crystalline  schists  of  the 
northern  Urals  are  found  immediate!-,  beneath  argillaceous  schists  of 
the  Lower  Devonian  period!  and  above  a  mixture  of  true  quartzites  and 
conglomerates  of  unknown  age.  The  orystalline  schists  arc  divisible 
into  two  distini  I    types,  the  one  acidic,  representing  metamorphosed 

Fediments  fr the  quartzite,  and   the  other,  which   is  rarer,  basic, 

produced  by  erosion  and  metamorphosis  of  the  intrusive  green  atones 
which  are  frequently  encountered,     tn  accord  with  mineralogioal  and 
chemical  character,  1  he  Qrst  type  may  be  subdivided  into  (a)  quarl 
(')  sericite  quartzite,  aud  (c)  lerioite  gneiss  with  albite,  whilst  the 
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basic  type  is  subdivided  into  (a)  albito-epidote  amphibolite,  (b)  albito- 
chlorite  schist,  and  (c)  albito-epidote  glaucophanite.  Complete 
analyses  are  given  of  a  typical  specimen  of  each  of  these  six  classes  of 
schist.  E.  J.  C. 


Physiological   Chemistry. 


Effect  of  Forced  Breathing  and  Oxygen  on  the  Distress 
Caused  by  Muscular  Work.  0.  Gordon  Douglas  and  John  S. 
Haldane  (Proc.  physiol.  Soc,  1909,  i — iv ;  J.  Physiol,  39). — Forced 
breathing  performed  before  violent  muscular  exercise  lessens  the 
subsequent  distress,  and  lowers  the  respiratory  quotient.  This  is 
because  the  carbon  dioxide  is  washed  out  of  the  body,  so  that 
muscular  work  does  not  cause  such  an  excess  of  that  gas  in  the-  blood 
as  would  otherwise  occur. 

The  previous  breathing  of  oxygen,  unless  forced,  has  no  appreciable 
effect,  because  normal  breathing  of  oxygen  has  no  effect  on  respiration, 
and  there  is  no  storage  of  oxygen  so  breathed  in  the  body. 

W.  D.  H. 

Influence  of  Age  and  Size  on  the  Gaseous  Metabolism  of 
Children.  Artur  Schlossmann  and  Hans  Murihhauser  (Biochem. 
Zeilsclt.,  1909,  18,  499 — 509). — A  discussion  on  the  relationship 
between  gaseous  metabolism  and  the  body  surface.  The  elimination 
of  carbon  dioxide  and  absorption  of  oxygen  were  at  three  different 
periods  proportional  to  the  area  of  the  surface,  independently  of  the 
age  of  the  child.  W.  D.  H. 

Method  for  Measuring  the  Loss  of  Water  by  the 
Organism  Through  the  Lungs  and  Skin.  Variation  of  this 
Loss  with  Altitude.  H.  Guillemard  and  Robert  Moog  (Compl. 
rend.,  1909,  148,  1624— 1627).— The  loss  of  water  through  the  lungs 
and  skin  is  measured  indirectly  by  finding  the  total  loss  in  weight  of 
the  body  during  a  definite  period,  and  by  determining  the  composition 
of  the  gases  expired  during  this  interval.  The  ratio  between  total 
weight  of  water  eliminated  and  total  loss  in  weight  is  about  (rt<S 
near  the  sea  level,  and  somewhat  less  at  high  altitudes.       W.  O.  \Y. 

The  Absorption  of  Nitrous  Oxide  by  the  Blood.  Richard 
Siebeck  (C/tem.  Zentr.,  1909,  i,  18,  1491). — The  absorption  coefficient 
of  water  for  nitrous  oxide  is  smaller  than  that  of  blood.  The  in- 
creased absorption  is  not  due  to  the  plasma,  the  coefficient  of  which  is 
97'5%  of  that  of  water.  On  the  other  hand,  a  solution  of  red 
corpuscles  has  markedly  greater  coefficient  than  water,  and  the 
absorption  in  this  solution  obeys  Henry's  law,  and  is  independent  of 
the  absorption  of  carbon  dioxide  and  oxygen.  S.  B.  S. 

45—2 
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The  Electrochemical  Measurement  of  Alkalinity  in  Blood 
and  Serum.  Leonor  Michaelis  and  Peter  Rona  (Biochem.  Zeitsch., 
1909,  18,  317— 339).— The  difference  of  potential  produced  by 
platinum  hydrogen  electrodes  immersed  in  the  blood  or  serum  and  in 
acid  or  alkaline  solutions  of  known  hydrogen  or  hydroxyl  concentra- 
tion was  measured,  and  the  alkalinity  of  the  blood  thereby  deter- 
mined. Special  forms  of  electrodes,  suitable  for  small  quantities  of 
fluid,  are  described,  by  means  of  which  equilibrium  in  the  system  is 
attained  in  a  few  minutes.  The  hydrogen-ion  concentration  in  blood- 
serum  was  found  to  vary  between  0036  and  020  x  10~7,  the  value 
depending  chiefly  on  the  amount  of  carbon  dioxide  present.  By 
passing  this  gas  through  serum,  the  concentration  of  hydrogen  ions 
could  be  increased  to  1'4  x  10~",  whilst  by  the  passage  of  air  it  could 
be  diminished  to  0'8  x  10"9.  The  influence  of  temperature  and  of  the 
addition  of  acids  and  alkalis  on  the  hydrogen-ion  concentration  of 
blood  and  serum  was  also  studied.  S.  B.  S. 

The  Sugar  of  the  Blood.  VI.  The  Distribution  of  Sugar  in 
the  Blood  in  Hyperglycaemia.  Leo.nor  Michaelis  and  Peter 
Rona  (Biochem.  Zeitsch.,  1909,  18,  375 — 379). — In  cases  of  hyper- 
glycemia, whether  in  diabetes  or  experimentally  produced,  the 
corpuscles  as  well  as  the  plasma  partake  of  the  increase  in  sugar. 

S.  B.  S. 

The  Sugar  of  the  Blood.  VII.  Permeability  of  Blood 
Corpuscles  for  Dextrose.  Petes  Rona  and  Leonor  Michaelis 
(Biochem.  Zeitsch.,  1908,  18,  514 — 520). — In  previous  researches  it 
has  been  shown  that  a  considerable  portion  of  the  blood  sugar  is 
carried  by  the  corpuscles.  It  is  now  shown  that,  in  vitro,  the 
corpuscles  do  not  take  up  an  excess  of  sugar  from  solutions  in  which 
they  are  placed.  In  tho  circulating  blood,  the  corpuscles  are  permeable 
to  dextrose ;  outsido  the  body  they  are  not.  W.  1).  H. 

Coagulation  of  Blood.  Leo  F.  Ekttukk  (Amer.  J.  Physiol.,  1909, 
24,  126 — 435). — A  discussion  of  current  theories  of  coagulation, 
together  with  experiments  on  solutions  of  fibrinogen  in  relation  to 
solutions  of  thrombin.  It  is  doubted  whether  thrombin  is  an  enzyme  ; 
it  is  not  destroyed  by  boiling,  and  minimal  amounts  will  not  produce 
complete  coagulation  ;  minimal  amounts  produce  correspondingly 
small  clots,     The  existence  of  a  proferment  is  regarded  as  unproved, 

anil  the  existence  of  kinases  or  coagulins  as  improbable.     The  coagula- 
tion of  the  lil 1  is  a    quantitative    reaction,  and   is    probably  B  mutual 

precipitation   of  two  colloids,  libi-inogen   and  thrombin.     Thrombin 

appears  to  be  a  protein,  but  not  a  nuoleo  protein,     It  will  readily  be 

understood  that  on  this  viow  the  action  of  anti-thrombin,  calcium 

ih  ,  and  decalcifying  agents  is  interpreted  on  new  lines,  but  on  this 

and      many     Other      points      this      very      suggestive      paper     eannol      be 

advantageously  summarised  in  a  Hluut  way.  W.  l>.  II. 

The  Conciliation  of  the  Blood.    II.    John  Mh.i.anuy  (J.  Phyaiol., 

1009,88,441     SOS,     0 pare  this  vol.,  ii,  158).    The  venoms  of  tin. 

Am  'i  iii  hi  and  Indian  vipers  contain  substances  which  generate  fibrin 
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ferment  from  prothrombin,  and  coagulate  any  fibrinogen  solution  to 
which  they  are  added.  They  may  be  assumed  to  consist  of  kinase  and 
calcium  salts.  But  as  potassium  oxalate  increases  their  coagulating 
power,  tbey  probably  consist  of  pure  kinase,  the  necessary  calcium 
being  provided  in  adsorbed  form  by  the  fibrinogen.  They  cause 
intravascular  clotting  when  rapidly  injected,  but  if  slowly  injected, 
non-coagulable  blood  is  obtained.  The  blood  and  tissues  are  able  to 
deal  with  a  slow  formation  of  fibrin,  and  so  general  clotting  does  not 
ensue.  Such  blood  owes  its  stability  to  absence  of  fibrinogen  ;  as 
fibrinogen  is  regenerated,  the  blood  re-acquires  the  power  to  clot. 
Cobra  venom  owes  its  anti-coagulating  power  to  an  anti-kinase,  not  to 
anti-thrombiu.  The  failure  of  peptone  blood  to  clot  is  attributed,  not 
to  anti-thrombin,  but  to  excess  of  alkali  secreted  by  the  liver.  Hirudin 
(leech  extract)  contains  both  anti-thrombin  and  anti-kinase. 

W.  D.  H. 


Blood  Coagulation  and  Calcium  Ions.  Bertram  J.  Colling- 
wood  (Proc.  physiol.  Soc.,  1909,  lxxix  ;  J.  Physiol.,  38). — -The  addition 
to  freshly  drawn  blood  of  an  equal  volume  of  2%  solution  of  disodium 
hydrogen  phosphate  delays,  but  does  not  prevent,  clotting.  The  salt, 
therefore,  does  not  precipitate  that  portion  of  the  calcium  in  the  blood 
which  is  essential  to  coagulation.  If,  however,  an  alkaline  solution  of 
calcium  chloride  is  prepared  approximating  to  the  calcium  content  and 
alkalinity  of  the  blood,  and  an  equal  bulk  of  2%  disodium  hydrogen 
phosphate  added  to  it,  all  the  calcium  is  precipitated.  If  the  calcium 
in  the  blood  was  in  simple  solution,  a  similar  precipitation  should  be 
expected  there,  but;that,  as  just  stated,  is  not  the  case.  The  conclu- 
sions drawn  are  that  the  blood  carries  calcium  in  some  other  way 
than  in  a  state  of  simple  solution,  and  that  calcium  ions  are  not 
essential  to  clotting.  W.  D.  H. 


The  Influence  of  Cholesterol  on  Haemolysis  by  Soaps.  Wil- 
HKLM  Meyeestein  (Arch.  e.vp.  Path.  Pharm.,  1909,  60,  385—389).— 
Cholesterol  inhibits  the  rate  of  hemolytic  action  of  sodium  oleate  in 
simple  mixtures ;  total  inhibition  is  readily  produced  when  the  cholesterol 
and  oleate  solution  are  first  heated  together.  The  protecting  action  of 
cholesterol  appears  to  be  due  to  the  fact  that  it  is  in  solution  ;  it  does 
not  act  then  directly  on  the  blood-corpuscles,  but  links  on  to  the  soap 
and  inhibits  the  hamiolytic  action  of  the  latter.  Similar  results  were 
obtained  with  other  substances,  such  as  kephalin,  cerebroside,  and  even 
other  soaps,  as  with  cholesterol.  S.  B.  S. 

Cobra  Poison  and  Haemolysis.  II.  Ivak  Bang  (Biochem. 
Ztxlsch,  1909,  18,  441—498.  Compare  Abstr.,  190S,  ii,  721).— Cobra 
venom  dissolves  red  corpuscles  in  a  solution  of  sucrose  without  the 
addition  of  an  activator.  This  is  hindered  by  salts,  and  this  inhibi- 
tion is  an  action  of  the  cation,  directed  not  against  the  corpuscles, 
but  against  the  poison.  The  iuactivation  by  sodium  chloride  is 
reversible  when  the  corpuscles  are  replaced  in  their  own  serum.     All 
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salts  of  strong  acids  and  of  acetic  acid  produce  inactivation,  whilst 
the  salts  of  weak  acids  (carbonates,  chromates,  phosphates)  do  not. 
The  reactivation  by  serum  is  attributed  mainly  to  sodium  carbonate. 
The  poison  itself  is  probably  an  acid,  and  the  basic  components  of 
the  corpuscles  are  believed  to  be  the  points  to  which  the  poison  attaches 
itself;  they  act  as  the  receptor.  The  blood  is  inactivated  by  remain- 
ing in  sucrose  solution,  and  the  part  played  by  the  lipoid  cell  membrane 
in  the  passage  of  intracellular  and  extracellular  saline  materials  is 
discussed.  W.  D.  H. 

The  Biochemistry  of  Phasin.  Otto  Wienhaus  (Biochem.  Zeilsch., 
1908,  18,  228 — 260). — The  seeds  of  various  Papilionaceae  yield  extracts 
which  agglutinate  blood -corpuscles  without  exerting  any  other  definite 
toxic  action.  The  extracts  from  various  plants  have  been  examined, 
and  especially  those  from  white  beans  [P.  vulgaris).  The  saline  extract 
was  precipitated  with  alcohol,  and  tho  precipitate  contained  the  active 
substance.  This  was  redissolved  in  water  and  reprecipitated  with 
alcohol,  and  the  precipitate  was  dried.  The  majority  of  experiments 
were  carried  out  with  an  extract  of  this  powder  (phasin).  It  is  but 
slightly  toxic,  although  large  doses  on  intravenous  injection  will  kill 
small  animals  ;  cats  and  pigeons  can  tolerate  doses  of  1000  or  620  nig. 
No  agglutination  of  blood  takes  place  in  vivo.  The  agglutin  acts  in 
very  dilute  solutions  on  blood-corpuscles  of  various  species;  also  on 
the  stroma  and  on  formalised  blood,  and  on  suspensions  of  cells  from 
different  organs.  The  agglutin  is  not  des'royed  by  prolonged  heat- 
ing; it  retains  its  effect  after  heating  for  four  days  at  11(> — 113°.  It 
also  resists  digestion  with  proteolytic  enzymes.  The  agglutin  can  be 
regenerated  from  its  combination  with  stroma  by  means  of  diluto 
acids.  S.  B.  S. 

The  Catalase  from  Blood.  (',.  <!i:ssahi>  (f'omjil.  rend..  1909,  148, 
]  1C.7 — 1468.  Compare  Cotton,  Abstr.,  1901,  ii,  295).— A  repetition 
of  experiments  already  described.  The  author  confirms  the  observa- 
tion     of    Yilln   and    Moitessier    (Abstr.,    l'JO.'l,    ii,    120)    and    of    Senior 

(Abstr.,  1908,  ii,  <>iil)  relating  to  the  existence  of  hnmase.  Fibrin 
can  bu  i pletely  freed  from  this  enzyme  by  oentrifugalisation, 

W.  O.  \V. 

Action  of  Digestive  Enzymes  on  Each  Other.  William  BAIH 
(Proa.  Roy.  Soc.  &fed.,  1909,  2,   Thtirap,  Pharmac.  Station,   166     17:'). 

—  Aftor    tWO    hours'  digest  ion   in    pep-in  hydrochloric   acid   at   36°,  the 

tryptic  action  of  medicinal  doses  of  various  pancreatic  digestive, 
preparation!  is  entirely  destroyed  ;  during  one  and  n  half  hours'  diges- 
tion, the  tryptlO  aOtiOD  is  not  completely  destroyed.  This  BUggSStl 
that   doset    Ol    such    preparations  should   be    given    alter   food   al   B   nine 

when  the  Contents  Ol    the    It lOh   are   rapidly  entering    the   inle  line. 

The  amy  Inly  lie  act  ion  of  p  mereat  ie  piepaial  ions  is  Similarly  destroyed 
ill   an    hour,    Inil    the    lipolytic    en/\me    retains   about    hall     lis    normal 

activity  under  the  tame  treatment.    Trypsin  destroys  the  activity  oJ 

pep  in  and  papain.  YV.  I).   II. 
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The  Influence  of  Drugs  on  Gastric  Secretion.  Part  IV. 
Inorganic  and  Organic  Arsenic  Compounds.  Johanx  Feigl  and 
Adolf  Rollett  (Biochem.  Zeitsoh.,  1909,  19,  156— 180).— The 
technique  was  the  same  as  that  previously  described  for  the  investiga- 
tion of  iodine  compounds  (Abstr.,  1908,  ii,  311).  Inorganic  arsenious 
and  arsenic  salts  and  organic  arsenic  compounds,  such  as  cacodylic 
acid  and  atoxyl,  given  by  the  mouth  in  very  dilute  solution,  cause  the 
secretion  of  one  to  three  times  the  quantity  of  gastric  juico  produced 
by  the  tame  amount  of  pure  water.  G.  B. 

Relations  of  Secretin  and  Entero  kinase  to  Pancreatic 
Enzynies.  Joux  Mellaxby  and  V.  J.  Woolley  (Proc.  phyriol,  Soe., 
1909,  xi — xii ;  J.  Physiol,,  39). — Conversion  of  the  rennet  zymogen  in 
pancreatic  juice  into  renntt  is  rapidly  accomplished  by  entero-kinase, 
and  less  rapidly  by  the  addition  of  water.  The  conclusion  is  therefore 
drawn  that  the  action  of  entero-kinase  is  hydrolytic.  Antiseptic 
autolysis  of  the  pancreas  yields  an  extract  containing  all  its  enzymes  ; 
this  is  considered  to  be  an  indication  that  secretin  does  not  combine 
with  the  zymogens  to  form  active  enzymes.  W.  D.  H. 

Metabolism  during  Typewriting.  Tiiorxe  M.  Carpenter  and 
Fraxcis  G.  Benedict  (J.  Biol.  Chem.,  1909,  6,  271— 28S).— The 
results  obtained  with  two  men  typing  1500  to  1600  words  per  hour 
show  an  increase  of  metabolism  so  that,  per  hour,  10 — 14  grams  of 
carbon  dioxide  are  produced,  and  10 — 13  grams  of  oxygen  are  con- 
sumed, in  excess  of  that  which  occurs  during  rest.  Expressed  in 
calories,  the  increase  is  about  25.  Slow  walking  along  a  level  road 
increases  the  metabolism  by  about  160  calories  (Zuntz).      W.  D.  H. 

The  Influence  of  Protein  and  Carbohydrate  on  Metabolism. 
A.  Gigox  (Chem.  Zenlr.,  1909,  i,  1-493  ;  homSkand.  Arch.  Physiol.,  21, 
351 — 367). — The  experiments  were  carried  out  in  a  Sonden-'ligerstedt 
respiration  apparatus.  The  protein  selected  was  casein,  the  carbo- 
hydrate, dextrose.  In  the  inanition  period  the  excretion  of  carbon 
dioxide  per  hour  was  23S  grams.  After  the  administration  of  sugar 
this  rose  to  299,  and  of  casein  to  28.  If  both  foods  were  given,  the 
figure  rose  to  34,  the  increase  being  the  sum  of  those  produced  by  the 
two  foods  separately.  The  excretion  of  nitrogen  and  phosphoric  acid 
\v:is  not  affected  by  the  administration  of  sugar.  W.  D.  H. 

Purine  Metabolism  in  Selachians.  I.  Vittorio  Scaffidi 
(Biochem.  Zeilsch.,  1909,  18,506 — 513). — The  special  point  investigated 
was  the  uricolytic  power  of  the  liver  of  Scyllium  catulus ;  it  is  very 
considerable,  and  is  more  rapid  than  in  any  other  organ  previously 
investigated.  W.  D.  H. 

Metabolism  in  Cystinuria.  T.  Shirley  IIei.e  (J.  Physiol.,  1909, 
39,  52 — 72). — In  the  three  cases  examined,  the  cystine  output 
was  0*3  to  0-5  gram  per  diem.  Very  slight  alterations  were  produced 
by  diet,  but  it  was  not  possible  to  vary  the  diet  so  greatly  as  in 
Alsberg  and  Folin's  case.     Cystine  given  by  the  mouth  to  one  patient 
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was  excreted  almost  entirely  as  sulphate.  Cadaverine  was  only  found 
once.  Arginine  given  by  the  mouth  to  one  patient  was  not  excreted 
as  putrescine.  Diamino-acids  were  not  found  in  the  urine  (one  case)  ; 
leucine  and  tyrosine  were  also  absent,  and  glycine  was  not  present  in 
excess  in  the  urine.  W.  D.  H. 

Oxidation  in  the  Egg.  II.  Otto  Warburg  (Zeitsch.  physiol. 
Chem.,  1909,  60,  443—452.  Compare  Abstr.,  1908,  ii,  963).— Further 
observations  are  recorded  on  the  respiratory  changes  in  the  echinoderm 
egg,  fertilised  and  unfertilised,  and  the  increase  in  oxidation  which 
occurs  in  hypertonic  solutions.  These  results  are  discussed  in  relation 
to  J.  Loeb's  hypothesis  that  the  increase  of  oxidation  which  occurs  in 
hypertonic  sea-water  is  a  factor  in  the  production  of  artificial 
parthenogenesis.  W.  D.  H. 

Does  Caviare  Contain  Purine  Bases?  Kurt  Linnert  (Biochem. 
Zeitsch..,  1909,  18,  209 — 210). — No  purine  bases  were  found  when 
attempts  to  isolate  them  were  made  by  the  method  of  Burian  and 
Walker  Hall.  S.  B.  S. 

The  New  Formation  of  Amino-acids  in  the  Animal 
Organism.  Emil  Abdebhalden  and  Casimir  Funk  (Zeitsch.  phyaiol. 
Chem.,  1909,  60,  418 — 425). — It  is  well  known  that  glycine  originates 
in  the  body,  for  the  administration  of  benzoic  acid  leads  to  a  greater 
excretion  of  hippuric  acid  than  can  be  derived  from  the  glycine  pre- 
formed in  the  tissues  ;  further,  dogs  fed  on  casein,  which  is  free  from 
this  amino-acid,  show  no  differences  from  dogs  fed  on  proteins  which 
contaiu  it.  On  the  other  hand,  the  removal  of  tryptophan  from  tho 
food,  or  the  administration  of  proteins  in  which  it  is  absent,  has  a 
serious  effect.  Henriquea  has  shown  that  gliadin  keeps  rats  in 
equilibrium,  and  so  draws  the  conclusion  that  lysine  originates 
in  the  body.  The  rat,  however,  is  not  a  suitable  experimental  animal 
for  this  purpose;  but  it  is  shown  that  dogs  thrive  well  on  gliadin. 
Tin'  gliadin,  however,  contained  0-35";,  of  lysine.  If  Eenriquee1 
gliadin  also  contained  lysine,  his  conclusion  needs  revision. 

W.  1).  II. 

Mode  of  Oxidation  in  the  Animal  Organism  of  Phony' 
Derivatives  of  Fatty  Acids.  IV.  Fate  of  Phenylpropionio 
Acid  and  its  Derivatives.  V.  Fate  of  Phenylvaleric  Acid 
and  its  Derivatives.  VI.  Fats  of  Phenylalanine,  Phenyl- 
s-alanine, Phenylserine,  Phonylglyceric  Acids,  and  Phenyl 
acetaldehyde.  Hbhei  I  >.  Dakih  (./.  Bwl  Chun.,  1909,  6,  208  220, 
22]    -234,    235 — 244),     IV.     The  results  confirm    those  previously 

advanced   .-is   to   the  combustion   of   phenylpropionio  acid  in  the  I I   . 

pari  ol  the  beneoylaeelio  acid  formed  is  probably  converted  into  bensoie 
acid  without   going  through  the  si  ago  of  acetophenone.     Under  some 

conditions,  oinna ylglyoioe  was  isolated  from  the  urine  of  aoimals 

thai  had  received  injections  of  sodium  phonylpropionate.     If  phenyl 
l<  hydrozypropionio  aoid  is  given  to  dogs,  bensoylaoetio  aoid  appears  in 
ihe   urine,      Glycine    derivative     of    phenylpropionio    and,   phenyl 
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/3-hydroxypropionic  acid,  and  cinnamic  acids  are  far  less  readily 
attacked  in  the  organism  of  dogs  and  cats  than  salts  of  the  free 
acids. 

V.  Five  acids  of  the  type  PlrCCCCOCOOH,  namely,  phenylvaleric, 
/3-hydroxyphenylvaleric,  phenyl- Aa-pentenoic,  phenyl-A^-peutenoic,  and 
cinnamylideneacetic  acids,  undergo  oxidation  in  the  body  in  such 
a  way  that  four  carbon  atoms  are  removed  from  the  side-chain  in  two 
pairs.  In  every  case  benzoic  acid  is  the  end  product,  the  intermediate 
products  being  acetophenone,  /3-hydroxyvaleric  acid,  and  probably 
ciniKimoylglycine.  This  may  be  termed  successive  /2-oxidation,  and  it 
appears  to  be  a  general  biochemical  reaction.  Embden's  results  on 
the  perfusion  of  the  liver  with  salts  of  fatty  acids  are  in  harmony  with 
this  view.  y-Hydroxyphenylvaleric  and  ciunamylidenemalonic  acids 
are  scarcely  attacked  when  administered  to  cats. 

VI.  The  substances  named  are  injected  intravenously  or  sub- 
cutaneously  in  dogs  and  cats,  and  the  urine  examined.  With  phenyl- 
alanine, a  large  amount  was  recovered  in  the  urine  as  such ; 
a-carbauiido-/?-pheuylpropionic  acid  was  also  present.  In  the  case  of 
phenyls-alanine,  a  small  amount  was  recovered  unchanged ;  /3-hydroxy- 
phenylpropionic  acid,  acetophenoue,  and  hippuric  acid  were  also 
obtained  in  the  urine,  but  no  cinnamoylglycine.  After  the  adminis- 
tration of  phenylserine,  the  only  substance  detected  in  the  urine  was 
hippuric  acid.  In  dogs,  two  isomeric  phenylglyceric  acids  led  to  the 
appearance  of  the  unchanged  acids  in  the  urine,  with  a  small  quantity 
of  hippuric  acid.  In  cats  no  hippuric  acid  wasfouud.  After  the  sub- 
cutaneous injection  of  phenylacetaldehyde,  a  smill  amount  of  phenacet- 
uric  acid  was  found  in  the  urine.  W.  D.  H. 

Theory  of  Catalase  Action.  Oscar  Loew  (Pjiiiger's  Arehiv, 
1909,  128,  560 — 565). — There  is  no  doubt  that  hydrogen  peroxide  is 
always  formed  when  organic  substances,  labile  hydrogen  atoms, 
and  molecular  oxygen  participate  in  oxidation  ;  and  it  is  believed  that 
this  acid  occurs  in  living  cells,  and  that  catalase  plays  the  part  of 
energetically  destroying  the  hydrogen  peroxide.  V5  .  D.  H. 

Extracts  of  Selachian  Organs.  I.  Extract  of  Acanthias 
Muscle.  A.  Suwa  (J'Jiiigers  Arehiv,  1909,  128,  421— 426).— Among 
the  substances  in  extracts  of  the  muscle  of  the  fish  Acanthias  vulgaris 
are  betaiue,  a  substance  but  rarely  found  in  animals,  and  trimethvl- 
aiuiue  oxide,  ON(C'H3)1,  which  has  never  been  found  previously  either 
in  animal  or  vegetable  tissues.  Creatine  is  present  in  small  quantities, 
but  creatinine  is  absent.  W.  D.  H. 

Distribution  of  Phosphoproteins  in  Tissues.  II.  K.  H. 
Am.iis  Plimmek  and  E.  Kaya  (J.  Physiol.,  1909,  39,  45—51).— 
Phosphoprotein  is  present  in  dog's  pancreas  ;  its  amount  in  the  gland 
lessens  on  secretion,  and  it  can  be  detected  in  the  juice  secreted.  It 
is  present  in  sheep's  salivary  glands  and  in  frogs'  eggs  ;  as  develop- 
ment progresses,  it  diminishes  in  amount  just  as  iu  hens'  eggs.  It  is 
absent  from  cod's  testis.  \V.  D.  H. 
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The  Occurrence  of  Lipases  in  Tissues.  A.  Pagenstecher 
(Biochem.  Zeitsch.,  1909,  18,  285— 301).— The  investigations  were 
carried  out  by  determining  the  increase  of  acidity  which  resulted 
when  olive  oil,  egg-yolk,  and  monobutyrin  were  treated  with  extracts 
of  various  organs  for  twenty-four  hours  in  an  incubator.  Tho 
extracts  were  made  by  shaking  for  twenty-four  hours  the  finely  minced 
organs  with  saline  solution  and  tolueDe,  and  expressing  the  juice. 
Muscular  tissue  and  brain  were  found  to  have  the  smallest  lipolytic 
action.  Lungs  and  kidneys  are  more  active,  whereas  the  liver  and 
spleen  have  the  greatest  activity.  S.  B.  S. 

The  Internal  Secretion  of  Chromaffine  Tissue.  E.  II.  Kaiin 
(Pj! figer's  Archiv,  1909,  128,  519— 554).— It  is  found,  contrary  to  the 
statements  of  Schur  and  Wiesel,  that  neither  in  narcosis  nor  muscular 
work  is  there  an  increase  or  decrease  of  adrenaline  in  the  blood, 
corresponding  with  a  change  in  the  adrenaline  content,  or  the  colora- 
tion of  the  chromaffine  tissue.  Waterman  and  Smit's  statement  that 
in  puncture  diabetes  tho  blood  contains  a  mydriatic  substance  was 
not  confirmed.  Mayer's  statement  that  after  extirpation  of  both 
suprarenal  bodies,  puncture  diabetes  cannot  be  induced  was  confirmed  ; 
the  animals  remained  in  a  healthy  state  for  some  time  after  the 
double  extirpation.  Tho  view  that  adrenaline  is  a  hormone  which 
stimulates  muscular  activity  and  causes  the  mobilisation  of  glycogen 
is  therefore  untenable.  W.  1*.  H. 

Possibility  of  Maintaining  Life  of  Animals  after  Complete 
Excision  of  the  Thyroid  Gland  by  the  Use  of  Calcium  or 
Magnesium  Salts  for  their  Nourishment.  Albert  Frouin 
(Compt.  rend.,  1909,  148,  1622 — 1621). — The  cachexia  strumipriva 
incident  on  extirpation  of  the  thyroid  gland  has  been  successfully 
combated  by  administering  calcium  or  magnesium  salts  (chloride  or 
lactate).  Strontium  chloride  is  without  influence  on  the  .symptoms. 
Animals  treated  in  this  way  increased  in  weight,  and  survived  the 
operation  several  months;  when  the  administration  of  the  calcium 
salt  was  stopped,  they  continued  to  live  without  showing  tetany  or 
cachexia.  These  results  appear  to  ho  duo  to  elimination  of  carbamie 
acid  by  the  caloium  salt,  since  it  is  found  that  (lie  urinary  excretion 
of  carbamates  is  increased,  and  that  the  ingestion  of  sodium  carbamate 
produces  tetany  iii  thyroidectomiaed  animals,  whilst  no  objectionable 
symptoms  follow  if  calcium  chloride  is  administered  simultaneously. 

Sails  of    calcium    have  a   .similar  action   in    tetanus,  consequent  on  a. 

pancreatic  Bstula  or  Belt's  fistula  (compare  tlaoCallum,  J.  Bxpt,  Med., 
L909,  11,  18).  V7.  0.  \Y. 

Peritoneal  Exudation  in  a  Carp.     Kuan/.  Zaribnickv  (Zeitsch. 

iol.  Chem.,  1909,60,  408 — 11(1).  As  in  cold  blooded  animals  I  he 
total   amount   of    blood    is   only    1/68   of    tho    body  weight,  informal  ion 

rdiog  its  compo  ition  i-  scanty.  In  the  present  experiment, 
however,  the  blood  ol   the  carp  was  uol  investigated,  but  a  peritoneal 

lation,  of  which  600  <•.<•.  were  obtained.     After  removal  ol   the 

fibrin    ii    had    I)   I  015;  it   was   alkaline   to   lit  inns,   and   contained 

ogulabU  protein,  0'077%  of  fat,  ii'J  .,  of  total  nitrogen, 

and i  ash.     Urea,  uric  aoid,  allantoin,  purine  bases,  and  sugar 
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were   absent.     By    fractional    salting   out,    the    protein    present   was 
separated  into  globulin  and  albumin.  W.  D.  H. 

Distribution  of  Nitrogen  in  the  Precipitation  by  Acids 
and  by  Rennet  of  Cow's,  Buffalo's,  Goat's,  Human,  and  Ass's 
Milk.  Willi  Fkiediieim  (Biochem.  Zeitsch.,  1909,  19,  132 — 155). — 
It  was  known  before  that  in  the  curdling  of  cow's  milk  by  rennet 
more  nitrogenous  substances  remain  in  solution  in  the  whey  than  when 
the  curdling  is  brought  about  by  acids.  It  is  now  shown  that  the 
same  difference  exists  in  the  case  of  the  other  kinds  of  milk  mentioned. 
The  difference  amounts  to  about  10%  of  the  total  nitrogen,  except  in 
the  case  of  ass's  milk,  where  it  is  about  5"5%  of  the  total.  G.  B. 

The  Acidity  of  Urine.  Wilhelm  E.  Ringer  (Zeitsch.  physiol. 
Chem.,  1909,  60,  341— 463).— A  0'208%  solution  of  phosphoric  acid 
was  taken,  and  the  concentration  of  hydrogen  ions  determined  with 
hydrogen  electrodes.  Sodium  hydroxide  was  then  added  so  that  the 
percentage  of  phosphoric  acid  remained  constant.  From  a  number  of 
measurements,  a  curve  was  constructed  which  showed  the  "  acidity  " 
of  the  sodium  dihydrogen  phosphato  and  the  disodium  hydrogen 
phosphate  in  various  concentrations.  Urines  were  then  taken  and  the 
hydrogen  ions  estimated  in  the  same  way,  and  in  some  cases  titration 
with  phenolphthalein  was  performed,  and  a  comparison  with  the 
curve  first  referred  to  enabled  the  proportion  of  the  two  phosphates  to 
be  determined  ;  it  was  found  that  the  greatest  amount  of  the  phos- 
phoric acid  is  present  as  H.,P04  ions.  The  long-continued  passage 
of  hydrogen  through  the  urine  somewhat  lessened  its  acidity  ;  this  is 
perhaps  due  to  carbon  dioxide ;  nevertheless,  air  free  from  carbon 
dioxide  causes  a  slight  rise  of  acidity.  After  the  deposition  of  urates, 
the  acidity  (taken  the  next  day)  falls  a  little.  W.  D.  H. 

The  Output  of  Organic  Phosphorus  in  Urine.  G.  C.  Mathison 
(Biu-C/iem.  J.,  1909,  4,  233 — 239). — The  amount  of  organic  phosphoric 
acid  varies  considerably,  but  is  usually  more  than  0'1  gram  per  diem, 
or  about  6%  of  the  total.  Glycero-phosphoric  acid  is  not  broken  down  in 
digestion  experiments  in  vitro.  When  added  to  the  diet,  it  increases  the 
total  output  of  phosphates,  but  not  of  organic  phosphorus.  Vigorous 
exercise  does  not  influence  the  latter.  W.  D.   It. 

Effects  of  Chocolate  and  Coffee  on  Uric  Acid  and  the 
Purines.  Pierue  Fauvel  (Compt.  rend.,  1909,  148,  1541—1544. 
Compare  Abstr.,  1906,  ii,  564). — In  the  ciseof  persons  on  a  vegetarian 
diet,  chocolate  and  coffee  increase  the  excretion  of  purine  bases,  but 
diminish  the  uric  acid  excretion.  This  diminution  does  not  appear  to 
be  due  to  retention  by  the  organism,  since  sodium  salicylate  produces 
under  these  conditions  only  a  slight  increase,  and  this  is  followed  on 
the  next  day  by  a  corresponding  diminution  of  the  excretion. 
During  the  prolonged  use  of  chocolate  and  coffee  on  a  diet  otherwise  free 
from  purine  bases,  the  excretion  of  uric  acid  rapidly  becomes  constant 
and  remains  at  the  minimum  of  endogenous  origin.  W.  O.  W. 

Excretion  of  Quinine  in  Urine.  M.  Nisin  (Arch.  exp.  Path. 
Pkarm.,  1909,  60,  312— 323).— See  this  vol.,  ii,  710. 
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Peptolytic  Enzymes  in  Cancer.  Emil  Abdeehalden  and  Peter 
Rona  {Zeitsch.  physiol.  Ckem.,  1909,  60,  415— 417).— When  blood- 
free  carcinoma  tissue  is  subjected  to  pressure,  the  juice  obtained  is 
capable  of  splitting  glycyl-/-tyrosine.  This  is  true  for  all  cancers  of 
the  adenocarcinoma  type,  and  also  for  normal  tissues.  When  the 
growth  consists  mainly  of  connective  tissue  stroma  (Scirrhus),  this 
does  not  occur.  This  accords  with  the  observations  of  Hess  and  Saxl. 
Twelve  tumour.-  in  all  were  investigated,  an  admittedly  small  number. 

W.  D.  H. 

Blcod  Changes  in  Cyanosis  due  to  Congenital  Heart 
Disease.  11.  S.  French,  Marcus  S.  Pembrey,  and  John  H.  Ryffbl 
(Proc.  physiol.  Hoc,  1909,  ix — x;  J.  Physiol,  39). — In  this  condition 
there  is  chronic  deficiency  of  oxygen,  and  this  is  compensated  for  by 
an  increase  in  the  number  of  red-corpuscles.  A  few  estimations  of 
lactic  acid  in  the  urine  are  appended  in  comparison  with  estimations 
in  health  and  other  diseases,  but  the  figures  given  are  obviously  too 
scanty  for  coirect  deductions  to  be  drawn.  YY.  I).  II. 

Diabetic  Lsevulosuria  and  the  Detection  of  Laevulose  in 
Urine.  L.  BoRCHARDT  (Zeitsch.  physiol.  Chem.,  1909,60,411 — 114. 
Compare  Abstr.,  1908,  ii,  578). — Polemical.  It  is  held  that  dextrose 
i-  the  only  sugar  in  diabetic  urine,  and  that  no  grounds  exist  for  the 
statements  that  Isavulose  ever  occurs  in  the  urine.  W,  D.  11. 

The  Physiological  Action  of  Colloidal  Metals.  Carlo  Foa 
and  Alberto  Agoazzotti  (Biochem.  Zeitsch.,  1909,  19,  1 — 82). — The 
intravenous  injection  of  colloidal  silver  (collargol)  is  fatal  to  dog-  in  a 
dose  "!  2*5  nig.  per  kiln,  of  body-weight.  The  body  temperature  may 
be  raised  2 — 2-5  .  Large  dose-  produce  phosphaturia  and  nephritis. 
The  effects  of  electrically  prepared  silver  are  similar,  but.  dugs  show 
marked  tolerance  to  sub  fatal  doses,  so  that  ultimately  more  than 
double  the  dose  may  be  given  which  ordinarily  would  be  fatal. 

For  colloidal  arsenious  sulphide  the  fatal  dose  in  dogs  is  9  nig. 
per  kilo.  ;  it  does  not  raise  the  body  temperature,  and  thero  is  no 
tolei  ance. 

(if  the  other  colloids  examined,  platinum  and  ferric  hydroxide  are 
relatively  inert;  mercury  resembles  silver  in  that  it  raises  the  body 
tempera!  ure. 

The    protective   effeot  of   an    inject  ion  of   some  colloids,  for   example, 

collargol,  following  an  injection  of  a  bacterial  toxin  i-  probably  due  to 
the  enhanced  power  of  the  organism  to  oxidise  toxins,  and  not  to  anj 
direct  a  I on  the  toxini  them  elves,  '■■  B 

Action  of  Methyl  and  Ethyl  Alcohol  on  Muscle.  Frits 
VkrzIb  (f/lnyer's  Archie,  19(19,  128,  398  1 2"  I.  In  frog's  musole 
both  methyl  and  ethyl  alcohols  drat  inorease  and  then  decrease  the 
ex.  liability.  Methyl  alcohol  has  about  one  half  the  toxicity  of  ethyl 
alcohol  VV.  I).  II. 

Physiological  Action  of  Pressor  Amines.      Henri     II.    Dalj 
and    Wh.m,:    i:     Hum    (./.    Phy$iol.,    1909,   89,    25     14).     In    an 
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investigation  dealing  with  most  of  the  functions  of  the  body,  it  was 
found  that  isoamylamine  and  p-hydroxyphenylethylamine  have  an 
action  like  that  of  adrenaline,  both  reproducing  the  inhibitory  and 
specially  the  motor  effects  of  sympathetic  nerves.  isoAmylamine  is 
the  weaker  of  the  two,  and  both  are  less  powerful  than  adrenaline. 
Both  are  absorbed  from  the  subcutaneous  tissues  and  from  the 
alimentary  canal,  and  produce  their  effects  when  so  administered. 

Vv".  D.  H. 

The  Active  Principles  of  Ergot.  George  Barger  and  Henry 
H.  Dale  (Proc.  physiul.  Soc,  1909,  Ixvii  lxxix;  J.  Physiol,  38). — 
The  rise  of  blood-pressure  produced  by  aqueous  extracts  of  ergot 
cannot  be  wholly  attributed  to  ergotoxine,  and  after  this  substance  is 
removed,  their  pressor  action  remains  considerable.  Further  investi- 
gation showed  that  the  extracts  contain  the  two  substances  recently 
separated  from  putrid  animal  tissues  ;  of  these,  ;>hydroxypheuylethyl- 
amine  (Barger,  Trans.,  1909,  95,  1123)  is  far  more  abundant  than  iso- 
amylamine.  The  action  of  this  substance  on  the  uterus,  like  that  on 
the  vascular  system,  simulates  the  action  of  sympathetic  nerves. 
Whether  these  bases  are  produced  by  the  enzymes  of  the  fungus 
itself,  or  in  any  degree  by  bacteria  during  the  process  of  extraction, 
is  unsettled,  but  in  either  case  the  notorious  variability  of  the  official 
liquid  is  readily  intelligible.  W.  D.  H. 

A  Reversed  Action  during  Anaesthesia.  The  Action  of 
Certain  Convulsants.  Charles  R.  Marshall  (rroc.  physiol.  Soc, 
1909,  lxxxii  ;  lxxxiii — lxxxiv  ;  J.  Physiol.,  38). — An  effective  dose  of 
latin  or  coriamyrtin  increases  the  frequency  of  respiration  in  normal 
animals,  but  diminishes  it  in  those  anaesthetised  with  chloroform.  The 
reversion  is  not  so  marked  if  ether  is  used  as  the  anaesthetic.  It 
is  probably  due  to  the  depressant  influence  of  anaesthetics  on  the 
medullary  centres,  and  attention  is  drawn  to  previously  described 
instances  of  similar  reversed  or  modified  actions. 

Both  tutin  and  coriamyrtin  act  on  the  brain  in  the  same  manner 
as  absinthin  and  picrotoxin  ;  coriamyrtin  is  the  more  toxic  of  the  two  ; 
their  predominant  effect  is  epileptiform  convulsions.  The  action  is 
mainly  on  the  cerebrum  and  to  a  less  degree  on  the  pontine  nuclei. 
The  spinal  cord  and  bulb  are  not  affected.  W.  D.  H. 

Action  of  Substances  which  Temporarily  Abolish  the 
Respiration.  Charles  R.  Marshall  (Proc.  physiol.  Soc,  1909, 
lxxxiv — lxxxv;  J.  Physiol.,  38). — Cne  of  certain  tropeines investigated, 
namely,  protocatechyltropeine,  was  found  temporarily  to  paralyse  the 
respiration  when  intravenously  (but  not  subcutaneously)  administered 
in  animals.  Tappeiner  has  described  a  similar  action  in  various 
methochlorides  and  other  quaternary  compounds.  Protocatechyl- 
tropeine is  a  tertiary  base.  Evidence  is  adduced  that  the  action  is  a 
central,  not  a  peripheral,  one,  neither  is  it  due  to  the  circulatory 
disturbances  which  are  produced.  W.  D.  H. 

Myosis  and  Reduction  of  Blood  Pressure  Caused  by  Normal 
Human  Urine.  J.  E.  A  helots  and  E,  Hardier  (Compt.  rem/., 
1909,  148,   1471— 1472). — The  material  precipitated  from  urine  by 
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alcohol  is  submitted  to  dialysis,  and  the  colloidal  fraction,  which 
shows  the  reactions  of  a  proteose,  precipitated  by  ammonium  sulphate. 
The  precipitate  is  dissolved  in  water,  dialysed,  and  the  colourless 
solution  treated  with  alcohol.  The  grey  powder  thus  obtained  is 
soluble  in  water,  and  when  injected  into  a  vein  produces  intense 
myosis,  accompanied  by  considerable  lowering  of  the  blood  pressure. 
The  name  "  urohypotensiu  "  is  suggested  for  this  substance. 

W.  0.  w. 

Carbon  Monoxide  Poisoning  by  Explosion  Gases.  Louis 
Lewin  and  Otto  Poppenberg  (Arch.  exp.   Path.  Pharm.,   1909,   60, 

434 — 460) Analyses  were  made  of  the  gases  obtained  by  explosion 

of  a  number  of  different  explosives.  The  physiological  action  of 
these  gases  on  animals  was  investigated,  the  conditions  of  the 
experiments  being  so  chosen  as  to  imitate  as  nearly  as  possible  the 
conditions  in  practice.  It  was  shown  that  carbon  monoxide  alone 
was  in  most  cases  sufficient  to  account  for  the  symptoms.  Explosives 
containing  the  nitro-group.  such  as  dynamite,  etc.,  yield  on  explosion 
nitric  oxide.  The  amounts  obtained  by  explosion  were  estimated,  and 
it  was  shown  that  this  gas  could  also  account  for  toxic  symptoms. 

S.  B.  S. 

The  Poisonous  Action  of  the  Cyanogen  Compounds 
Employed  as  Artificial  Manures.  Walter  Sthitt  (Zeittch.  Hyg. 
Infekl.  Krank.,  1909,62,  109 — 198). — Comparative  experiments  have 
been  made  on  frogs,  rabbits,  and  dogs  with  cyanamide,  dicyanodiamide, 
and  calcium  cyanamide.  The  results  showed  that  all  these  substances 
are  poisonous,  cyanamide  having  the  highest  toxicity,  and  calcium 
cyanamide  the  least.  Probably  about  10  grams  of  calcium  Cyanamide 
would  constitute  a  lethal  dose  of  this  substance  for  an  adult,  but 
this  amount  could  hardly,  be  administered  by  accident  or  design 
without  the  knowledge  of  the  individual.  F.  M.  G.  M. 
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The  Nuclein  Ferment9  of  Yeast.  1W.  N.  Stbauqun  and  W  h.tku 
Jones  (J.  Biol.  Chem.,  1909,6,  245  255).  Xeasl  contains  guana  e, 
I. ui  adenase  and  santho-oxyda  e  are  absent.  W.  1'.  II. 

The    Fermentation    of   Amino-ncids.     ,\\  \s    Kffront    (Man. 

1909,    Lv  |,  23,  i,  1  Km.      In  the  fermentation  of  glycine,  asparn 
and  glutamic  acid   bj    brewers  yeast,  all   the  nitrogen   is  transformed 
into  ammonia      The  fermentation  of  betaino  give,  rise  to  tiimothyl- 
amine,     Th<   e    ba  aa    remain    combined   with   volatile  organic  acida, 

imount  "i  the  <■  amis  produced  during  fermentation  ia  alwaj     la 
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excess  of  the  calculated  amount,  inasmuch  as  a  certain  quantity  is 
derived  from  the  protoplasm  of  the  yeast.  Tho  composition  of  these 
acids  varies  with  the  nature  of  the  amino-acid  undergoing  fermentation  ; 
acetic  acid  is  the  principal  product  from  glycine  and  betaine, 
asparagine  furnishes  chiefly  propionic  acid,  whilst  butyric  acid  in  con- 
siderable amount  arises  from  the  fermentation  of  glutamic  acid.  In 
all  these  instances,  however,  the  three  acids  are  produced  to  a  certain 
extent,  and  the  paper  contains  tables  showing  these  proportions. 

F.  M.  G.  M. 

Biochemical  Change  of  Asparagine  and  Aspartic  Acid  into 
Propionic  and  Succinic  Acids.  (Jarl  Neuberg  and  Cesare  Cap- 
pezzuoli  (Biochem.  Zeitsch.,  1 909,  18,  424—430). — By  the  action  of  a 
putrefactive  mixture  on  aspartic  acid,  formic,  propionic,  and  succinic 
acids  were  formed.  Corresponding  amounts  of  ammonia  and  unchanged 
aspartic  acid  were  recovered.  Asparagine  yielded  the  same  products, 
but  larger  amounts  of  propionic  and  succinic  acids  were  obtained. 

S.  B.  S. 

The  Behaviour  of  Racemic  Glutamic  Acid  in  Putrefaction. 
Carl  Neuberg  {Biochem.  Zeitsch.,  1908,  18,  431 — 434). — The  racemic 
glutamic  acids  behave  on  putrefaction  in  the  same  way  as  the  natural 
dextrorotatory  acid,  yielding  formic,  butyric,  and  succinic  acids.  The 
formation  of  an  optically  active  form  could  not  be  ascertained. 

S.  B.  S. 

The  Behaviour  of  d  Z-Aminovaleric  Acid  (d-l- Valine)  in  Putre- 
faction. Carl  Neuberg  and  L.vzlo  Karczag  (Biochem.  Zeitsch., 
1908,  18,  435 — 439). — d-/-Aminovaleric  acid  on  putrefaction  under- 
goes deaminisation,  yielding  a  valeric  acid,  presumably  isovaleric  acid. 
A  small  part  of  the  amino-acid  is  converted  into  butylamine.  The 
residual  aminovaleric  acid  was  lajvorotatory  in  hydrochloric  acid,  in- 
dicating an  asymmetric  attack  by  the  bacteria.  S.  B.  S. 

Decomposition  of  Uric  Acid  by  Bacteria.  F.  Liebert  (rroc. 
K.  Akad.  W'etensch.  Amsterdam,  1909,  12,  54 — 64). — It  has  previously 
been  shown  that  carbamide  and  carbon  dioxide  are  products  of  the 
bacterial  decomposition  of  uric  acid.  Gerard  (Abstr.,  1896,  ii,  668) 
assumed  that  alloxan  was  an  intermediate  product,  and  Ulpiani 
(Abstr.,  1904,  ii,  138;  Ulpiani  and  Cingolani,  1905,  ii,  190)  that 
tartronic  acid  was  producod.  Neither  of  these  substances  was  isolated, 
and  these  assumptions  are  probably  erroneous.  When  the  wrobic 
bacteria  Bacillus  pyocyaneus,  B.Jluorescens  liquefaciens,  B.Jluorescens 
non  liquefaciens,  and  Bacterium  calco-acelum  are  employed,  it  is  shown 
that  uric  acid  is  oxidised  to  allantoin  and  carbon  dioxide,  the  allantoin 
then  being  further  oxidised  to  carbamide  and  oxalic  acid.  It  is  further 
shown  that  during  these  changes  there  is  a  successive  production  of 
two  distinct  floras  of  bacteria,  the  above-named  characteristic  of  (he 
neutral  or  feehly  acid  medium,  and  the  others  which  are  developed  in 
the  alkaline  liquid,  namely,  B.  odoralum  and  B.  muscidi. 
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B.  pyocyaneus  and  B.  Slutzeri,  in  the  presence  of  uric  acid  and 
potassium  nitrate,  cause  denitrification  of  the  latter. 

Under  anaerobic  conditions  at  35°,  and  in  the  presence  of  magnesium 
phosphate  to  combine  with  ammonia,  the  organism  B.  acidi  urici,  a 
spore-forming,  mobile  microbe,  decomposes  uric  acid,  with  the  formation 
of  3  mols.  of  carbon  dioxide,  ammonia,  and  acetic  acid.  W.  R. 

The  Bacterial  Degradation  of  the  Primary  Scission  Products 
of  Proteins.  Walter  Brascb  (Biochem.  Zeitsch.,  1909,  18,  380 — 390). 
— The  degradation  of  glutamic  acid  to  butyric  acid  by  various  bacteria 
isolated  from  putrefaction  mixtures  was  investigated.  It  was  found 
that  the  an-obie  bacteria  play  but  a  small  part  in  this  chemical  action, 
which  appears  to  be  brought  about  chiefly  by  Bacillus  pulrijicus  (Bien- 
stock).   Butyric  acid  resists  further  degradation  by  this  organism. 

S.  B.  S. 

Assimilation  of  Nitrogen  of  the  Air  by  Soil  Micro- 
organisms. Fr.  StraSak  (Zeits.  Zuckerind.  BShm,  1909,  33, 
599 — 614). — Whilst  Azotobacter  is  very  widely  distributed,  being  found 
in  arable,  meadow,  and  forest  soils  of  various  kinds,  and  even  in  sea 
water,  it  is  found  to  be  absent  in  many  virgin  soils,  especially  peat 
land,  iu  Bohemia,  and  also  in  soils  situated  at  considerable  elevations. 
It  occurs,  however,  in  virgin  soils,  bearing  a  luxuriant  vegetation  of 
blue  and  green  algae. 

Experiments  in  which  pure  cultivations  of  Azotobacter  were  supplied 
with  various  carbohydrates  showed  that  the  following  amounts  of 
nitrogen  (in  mg.  per  litre)  were  assimilated:  arabinose,  180'2; 
hevulose,  155*4*  dextrose,  152*3;  xylose,  143*0*  galactose,  141*5; 
sucrose,  125*1;  maltose,  86*0 ;  lactose,  81*6,  and  rhamnose,  49*8. 
Puro  cultivations  of  Azotobacter  with  mannitol  assimilated 74 '9  — 124*6 
nig.  N  per  litre,  whilst  impure  cultivations  assimilated  155 — 206  nig. 

Jn  presence  of  nitrates,  Azotobacter  cannot  assimilate  free  nitrogen. 
When  solutions  containing  much  nitrate  are  inoculated  with  Azotobacter 
and  liadiobacter,  the  latter  denitrifies  the  nitrate,  and  the  free  nitrogen 
thus  produced  is  then  assimilated  by  the  Azotohacter. 

Inoculation  experiments  with  Azotobacter  applied  directly  to  the  plots 
gave  increased  yields  of  mangolds,  oats,  and  potatoes.  Still  bolter  results 
were  obtained  when,  instead  of  direct  inoculation,  the  cultures  were 
first  added  to  small  < jinnitities  of  soil  (5  kilos.)  oontaining  dextro  8 
(250  grams),  and  kept,  for  three  months  at  21  before  being  employed 
as  inoculating  material.  N.  11.  .).  M. 

Assimilation  of  Nitrogen  as  Ammonia,  Nitrates,  and  Amides 
by  Microorganisms.     Stive***    Biebeha    (Centr.    Bakt.   Par.,   I909i 
ii,   23,    672— 7J*'i).     Sodium    nitrate    is    readily    assimilated    by    soil 
organisms  in  presence  of  sucrose,  glycerol,  ami  calcium  lactate,  bul 
readily   with    leevulose,   starch,    maltose,    and    calcium    succinati 
sources   of   oarbon,     Ammonium   oitrate  is   less   readily  assimilated, 
whilst   magnesium  ammonium  phosphate  proved  to  be  one  of  the 
Noiirces    of    nitrogen,    notwithstanding     its    vorj     slight,    solubility, 
Formamide  and  aoetamide  are  not  -per}  readily  assimilated  .  the  latter 
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serves,  however,  as  source  of  both  nitrogen  and  carbon.  Guanidine 
carbonate  alone  has  very  little  effect  ;  better  results  were,  however, 
obtained  in  presence  of  calcium  lactate,  and  sucrose  +  glycerol. 
Uric  acid  is  completely  converted  into  ammonium  carbonate,  but  less 
readily  than  urea.  Leucine  and  tyrosine,  especially  the  former,  are 
readily  assimilated.  Ammonium  formate  is  only  slightly  assimilated  ; 
ammonium  acetate  gives  better  results,  especially  in  presence  of 
dextrose,  whilst  ammonium  butyrate  is  still  more  readily  utilised. 

A  number  of  quantitative  experiments  with  various  ammonium 
salts  and  organic  nitrogenous  compounds  are  described. 

N.  H.  J.  M. 

Mechanism  of  Denitriflcation  among  Indirect  Denitrifying 
Bacteria.  Leon  Gkimbert  and  Bagros  (/.  Pharm.  Chim.,  1909,  [vi], 
30,  5 — 10). — Further  evidence  is  brought  forward  in  favour  of  the 
view  already  expressed  (Abstr.,  1900,  ii,  97)  that  the  liberation  of  a 
mixture  of  nitrogen  and  carbon  dioxide  by  Bacillus  Coli  and  B.  d'Eberth, 
from  media  containing  meat  extract,  peptone,  and  nitrates,  is  due  to 
reduction  of  the  nitrate  to  nitrite  and  interaction  of  the  latter  with 
amino-compounds  in  presence  of  acids  generated  by  the  fermentive 
action  of  the  bacillus.  In  proof  of  this  it  is  shown  that  nitrated 
peptone  containing  either  of  these  bacilli  gives  off  no  gas  until  both  a 
carbohydrate  capable  of  being  fermented  to  acid,  and  an  amino- 
compound  have  been  added.  T.  A.  H. 

Hydrolysis  of  the  Phosphorescent  Infusoria  of  the  North 
Sea  (Noctiluca  milaris).  Oskar  Emmerling  (Biochem.  Zeitsch., 
1909,  18,  372 — 374). — The  following  amounts  of  hydrolysis  products 
were  obtained  from  100  grams:  Lysine,  0212  gram;  arginine,  1"65 
grams;  histidine,  3'47  grams;  tyrosine,  0'52  gram ;  glycine,  5"90  grams  ; 
alanine,  24  grams  ;  leucine,  0-42  gram  ;  proline,  4  60  grams  ;  aspartic 
acid,  017  gram.  S.  B.  S. 

Influence  of  Certain  Nutrient  Media  on  the  Development  of 
Embryos  of  Pinus  Pinea.  Jules  Lefevre  (Compt.  rend.,  1909, 
148,  1533 — 1536.  Compare  this  vol.,  ii,  33). — The  author  confirms 
Lubimenko's  conclusion  (Abstr.,  1906,  ii,  624)  that  sucrose  is 
essential  to  the  development  of  the  isolated  embryo.  He  finds  also 
that  whilst  peptones  and  asparagine  act  as  nutrients  in  the  presence  of 
sucrose,  yet  when  added  alone  they  are  without  effect,  and  in  large 
doses  they  inhibit  the  growth  of  the  embryo.  Other  amides  hinder 
development  when  added  to  the  extent  of  0'5%.  W.  O.  W. 

Elaboration  of  Nitrogenous  Matter  in  the  Leaves  of  Living 

Plants.     Gustave  Andre  (Compt.  rend.,   1909,  148,  1685 — 1687). — 

The   author    has    determined    the    amount  of    total   nitrogen,   amidic 

i  nitrogen,  and  nitrates  present  in  chestnut  leaves  at  different  periods  of 

growth,  and  from  the  results  has  arrived  at  the  conclusion  that  the  rate 

|  of  production  of  nitrogenous  material  is  constant,  but  that  during  the 

i  period  of  fertilisation  the  rate  at  which  amidic  nitrogen  is  transferred 

from  the  leaves  to  other  organs  is  considerably  increased. 

W.  O.  W. 

VOL.  xcvi.  ii.  46 
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Fermentative  Cleavage  of  Ammonia  in  Higher  Plants. 
Alexander  Kiesel  (Zeitsch.  phj/siol.  Chem.,  1909,  60,453 — 459).- — 
Etiolated  seedling  of  Vicia  Faba  (twenty-three  to  twenty-four  days)  were  I 
passed  through  a  mincing  machine  and  the  sap  expressed.  The  total 
nitrogen,  and  the  nitrogen  as  proteins,  as  bases  and  peptone,  as  ammonin, 
and  as  amides  were  determined  in  the  original  sap  and  in  sap  which 
has  been  treated  with  chloroform  and  toluene  and  kept  for  twenty-five 
days  at  37°.  The  results  showed  that  a  considerable  amount  of  ammonia, 
representing  11*21%  of  the  total  nitrogen,  was  produced.  The  losses 
of  protein  nitrogen  and  amide  nitrogen  were  only  2'30  and  3'42% 
respectively,  so  that  much  of  the  ammonia  must  have  been  derived 
from  other  undetermined  forms  of  nitrogen  (chiefly  amino-acids). 

The  negative  results  obtained  by  Butkewitsch  may  have  been  due  to 
the  destruction  of  the  ferment  in  the  process  of  drying,  or  to  the 
employment  of  younger  seedlings,  in  which  the  primary  processes  may 
conceal  more  or  loss  the  secondary  ones.  N.  H.  J.  M. 

Autolytic  Decomposition  of  Arginine  in  Plants.  Alexander 
Kieskl  (Zeitsch.  physiol.  Chem.,  1909,  60,  460— 461).— The  expressed 
sap  of  seedlings  (two  weeks'  old)  of  Lupinus  luteus  was  treated  with 
chloroform  and  toluene  and  kept  for  about  four  weeks  at  37°.  It  was 
found  that  the  arginine,  of  which  the  original  sap  contained  a 
considerable  amount,  completely  disappeared.  The  sap  gave  with 
copper  carbonate  a  green  solution,  from  which  a  yellow,  crystalline 
precipitate  (indicating  the  presence  of  guanidine)  was  obtained  by 
successive  treatment  with  hydrogen  sulphate  and  sodium  picrate. 
The  amount  of  nuclein  bases  was  increased  by  autolysis. 

N.  H.J.  M. 

Behaviour  of  Asparagine  in  the  Autolysis  of  Plants. 
Alexander  Kiesel  (Zeitsch.  physiol.  Chem.,  1909,  60,  4  76 — 481). — 
An  experiment  with  seedlings  of  Lupinus  allnis  showed  tint 
asparagine  disappoars  during  autolysis.  An  attempt  was  made  to 
obtain  the  ferment  which  decomposes  asparagine  by  precipitation 
with  alcohol,  but  without  result.  X.  II.  .1.  M. 

The  Moving  Out  of  Calcium  and  Magnesium  Ions  from  the 
Plant  Cell.  BBONI8LAA  Niklkhski  (Ber.  Deut.  hot.  Oes.,  1909,  27, 
224 — 227). — It  was  found  by  llansteen  that  wheat  grown  in  water 
cultures  and  supplied  with  calcium  salts  only  made  normal  mot 
growth,  but  not  when  the  cultures  contained  either  potassium,  sodium, 
or  magnesium  salts  alone  ;  in  all  these  cases,  toxic  symptoms  showed 
themselves.  Addition  of  a  calcium  salt,  even  in  small  quanti 
completely  restored  the  plant  ;  thus  no  poisoning  appeared  with  I 
ratio  K.O/<'a<>  Silt.  The  optimum  root  development  took  place 
when   K  .<>  Cat)      0-.H4. 

The  author  offers  an  explanation  of  these  facts,  based  on  the 
following  observations.  Equal-sized  pieces  of  bent  were  placed  in  each 
Of    the    loll,, wing   solutions:    (1)   distilled    water.     (2)    .V20|,ota-   ium 

ohloride;    (3)    jV/20-Hodiuin   chloride;    (4)    Ar/20-ammonium   ohloride, 

The  amount!   Of    lime   and     magnesia    diffusing    Out    from    the    cell    in 
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the  four  cases  were  (1)  53  and  4-1  ;  (2)  33-4  and  23"8  ;  (3)  32-1  and 
20-8  ;  (4)  29-2  and  21-3  nig.  per  500  c.c.  of  the  solution,  and  were  thus 
considerably  increased  when  salts  were  present  in  the  circumambient 
solution.  The  author  therefore  supposes  that  in  Hansteen's  experi- 
ment there  has  been  a  moving  out  of  calcium  and  magnesium  ions 
from  the  cell  into  the  culture  solution,  the  injurious  effect  of  which  is 
only  counteracted  when  the  calcium  ions  in  the  solution  reach  a 
certain  concentration.  E.  J.  B. 

Various  Relations  between  Calcium  and  Magnesium  in 
Nutritive  Solutions.  J.  W.  Konowaloff  {J.  exper.  Landw.,  1909, 
10,  317 — 320). — Sand-culture  experiments  with  wheat,  without  calcium 
and  with  varying  relations  of  CaO :  MgO  from  02 :  1  to  26  6:1, 
showed  that  the  total  yield  increased  with  the  amount  of  lime  until 
the  ratio  CaO/MgO  =  6-7/1,  after  which  there  was  a  fall.  The  yield 
of  grain  was  highest  when  the  ratio  was  13'3/L  Similar  results  were 
obtained  with  white  lupins  and  Setaria  italica. 

Water-culture  experiments  with  oats  showed  that  the  total  produce, 
including  roots,  was  highest  when  the  ratio  CaO/MgO  was  6'7/l  and 
133/1  (both  equal) ;  with  a  greater  amount  of  calcium  the  yield  fell 
considerably.  In  a  second  experiment  the  highest  yield  was  with  the 
ratio  CaO/MgO  =  6-7/1.  N.  H.  J.  M. 

Carbon  Dioxide  Assimilation  and  Nutrition  of  Plants  with 
Formaldehyde.  Thomas  Bokokny  (Pfliiger's  Archiv,  1909,  128, 
565—586.  Compare  Abstr.,  1892,  1259;  this  vol.,  ii,  70).— Experi- 
ments with  cress  grown  under  a  bell-jar,  over  a  30%  solution  of 
sodium  hydroxide  containing  small  amounts  of  formaldehyde,  showed 
that  formaldehyde  vapour  is  absorbed  by  the  upper  portions  of  the 
plants  and  assimilated.  N.  H.  J.  M. 

The  Nature  of  the  Cutin  contained  in  "  Crude  Fibre." 
W.  Sutthoff  (Zeitsch.  Nahr.  Genussm.,  1909,  17,  662— 663).— The 
cutin  separated  from  the  "  crude  fibre  "  of  various  grasses,  brans,  and 
straws  by  the  method  described  by  Konig,  Fiirstenberg,  and  Murdtield 
(Abstr.,  1906,  ii,  793)  is  a  wax-like  substance,  which  contains  a 
considerable  quantity  (from  15  to  34%)  of  silica.  The  dry,  ash-free 
substance  contains  from  6472  to  69-97%  of  carbon,  and  from  965  to 
1240"/,  of  hydrogen.  When  the  substance  is  saponified,  an  alcohol, 
m.  p.  55 — 56°,  is  liberated,  the  molecule  of  which  contains  17  atoms 
of  carbon,  whilst  the  acid  portion  of  the  substance  consists  apparently 
of  a  mixture  of  fatty  acids,  m.  p.  about  30°.  W.  P.  S. 

Sucro-clastic  Enzymes  in  Beta  vulgaris.  R.  A.  Robertson, 
James  C'ohjuhoun  Irvine,  and  Mildred  E.  Dobson  (Bio-Chem.  J., 
1909,  4,  258 — 273). — The  polarimetric  method  was  employed  in  the 
investigation.  Diastase  occurs  in  all  parts,  in  the  leaf  associated  with 
invertase  and  maltase,  in  the  stem  with  emulsin  in  addition,  whilst  in 
the  root  it  is  accompanied  by  maltase,  inulase,  and  emulsin,  invertase 
being  absent.  It  is  suggested  that  in  the  mixture  of  enzymes  they 
Bay  mutually  affect  each  other's  actions.  Other  complicating  factors 
Vol.  xcvi.  ii.  47 
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are  the  influence  of  light  and  darkness  (as  in  leaf  and  root),  differences  of 
osmotic  pressure  in  various  cells,  differences  in  reaction  of  cell  contents, 
and  the  presence  of  hydrolytic  products.  The  apparently  unlimited 
quantity  of  disaccharides  capable  of  being  formed  in  the  living  plant 
is  in  marked  contrast  to  the  small  results  obtained  in  vitro.  The 
reactions  concerned  in  carbohydrate  metabolism  in  the  plant  are 
probably  reversible,  but  the  actual  experimental  results  recorded  on 
reversible  zyniolysis  do  not  appear  very  conclusive.  W.  D.  H. 

Investigations  of  the  Beans  of  Phaseolus  vulgaris  at 
Different  Stages  of  Development.  Urs  Pfenninger  (Ber.  Deut. 
hot.  Ges.,  1909,  27,  227 — 234). — The  translocation  of  various  nitrogen 
compounds  from  the  pod  to  the  seed  is  definitely  established  by  the 
author,  whose  experiments  show  that  the  decrease  of  nitrogenous 
substance  in  the  pod  goes  pari  passu  with  the  increase  in  the  seed.  The 
pods  were  found  to  contain  protein,  asparagine,  allantoin,  tyrosine, 
alloxuric  bases,  arginine,  choline,  and  trigonelline,  probably  also  lysine 
and  leucine.  In  the  early  stages  of  development,  l-41%of  nitrogen 
was  present  in  the  pod  as  protein,  and  1"65%  as  non-protein,  making  a 
total  of  3'06% ;  in  the  final  stages  the  total  nitrogen  was  0-S8%  (due 
to  the  great  increase  in  the  non-nitrogenous  compounds),  of  which  0"87% 
was  protein.  The  seeds  contained  protein,  tyrosine,  alloxuric  bases, 
arginine,  choline,  and  trigonelline ;  the  total  nitrogen  was  at  first 
500%,  3-59%  being  protein  and  1-41%  non-protein;  in  the  final  stage 
the  total  nitrogen  was  423%,  4'01%  being  protein. 

Reduced  to  weights  in  grams,  the  results  are  as  follows  : 


IOC 

pods  i.'i 

ntain 

100  beans  contain 

1st  Stage 
2nd  Stage.. 

3rd  M 

Total 
N. 

i-:.'. 

1-89 
0-58 

Protein 

V 

0-72 
0-67 

Non-protein 
X. 

0-85 
0-66 

001 

Total 

N. 
M  0284 
0-3826 

1  -903 

Protein 

N. 
0  0204 
0  2858 
1-804 

Non-protein 

V 
0  0080 
0-041 
0-098S 

It  is  noteworthy  that  the  seed  when  ripe  contains  more  non-protein 
nitrogen  than  in  its  earlier  stages.  E,  J.  R. 

The  Fruit  of  Pyrus   arbutifolia.      Burleigh   B.  Reed  (Cham. 
News,  1909,  99,  302). — The  ripe  berries  were  gathered  in  the  vicinity  of 

S\  Ivan  Beach,  New  York,  and  they  were  dried  ami  mi  limit  ted  to  prolonged 
extraction  witli  boiling  aloohol  and  with  boiling  water.  Tlio  extract 
was  neiil  in  react  ion,  and  contained  sugar,  chiefly  Itevulose,  to  the 
extent  of  nS-1'7",,  of  the  berries.  After  drying  ami  grinding  the 
extracted  fruit,  it  was  successively  digested  with  portions  of  ether 
for  ii  long  while  ;  a  small  quantity  (1  "34%  of  the  original  fruit)  of  I 

yellow    oil    was    Obtained;     l>'  '  '    0-80.       The    berries    i-ontained     -I'-l "„ 
h,  which  gave  00  analysis  the  following  |iereonlage  composition  : 

BIO,    r.  ."    Ai"    CaO,  MgO    Na,0.     K»0,      Mn.       Or.      SO,.    l',0«. 
tract      '--I     " 71     16'2  H     M'11     0027    O'OOI     2-90    2-87 

Bt  idi    thi    the  fruit  wai   found  to  contain  tartaric  acid,  citric  acid, 
and  0*8  l     of  nitroj  J.  V.  K. 
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Relation  between  the  Utilisation  of  Reserve  Carbohydrates 
and  the  Flowering  of  Ranunculus  velutinus.  C.  Ferrari  (Hied. 
Zentr.,  1909,  38,  426;  from  Slaz.  sper.  agrar.  ital.,  1908,  41,  127). — 
Removal  of  the  buds  merely  prolonged  the  vegetative  period,  without 
the  marked  development  of  the  vegetative  system  observed  by  Mattirolo 
in  the  case  of  Vicia  Faba.  The  plants  retained  their  green  colour, 
and  the  irregular  spots  on  the  upper  sides  of  the  leaves,  which  generally 
disappear  duriug  the  flowering  poriod,  remained.  The  amount  of 
insoluble  starch  was  doubled.  N.  H.  J.  M. 

Determination  of  Temperature  of  Pasteurisation  of  Milk 
in  Connexion  with  its  Industrial  Application.  Influence  of 
Heat  on  Conservation  of  Physiological  Properties  of  Milk. 
Pierke  Maze,  P.  Guerault,  and  Dinescu  (Compt.  rend.,  1909,  148, 
14G9 — 1471). — Unless  carried  out  under  suitable  conditions,  pasteuri- 
sation of  the  milk  diminishes  the  yield  of  cheese,  owing  to  changes 
brought  about  in  the  casein,  whereby  a  considerable  proportion 
escapes  coagulation.  The  maximum  yield  is  obtained  when  pasteuri- 
sation is  carried  out  at  67—68°.  W.  O.  W. 

Manuring  Sugar  Beet  with  Sodium  Chloride.  Heinrich 
Mette  (Zeits.  Zuckerind.  Biihm.,  1909,  33,  620— 621).— The  results  of 
plot  experiments  with  sugar  beet  showed  that  an  application  of 
sodium  chloride  (100  kilos,  per  \  hectare)  increased  the  yield  of  roots 
and  the  percentage  of  sugar,  and  the  conclusion,  is  drawn  that,  whilst 
sodium  chloride  is  without  appreciable  effect  in  the  case  of  good  soils 
with  a  normal  rainfall,  it  is  very  efficacious  on  light  soils  in  a  hot 
climate  with  a  deficient  rainfall.  N.  H.  J.  M. 

Action  of  Manganese  Sulphate  on  Various  Crops.  M.  de 
Molinari  and  O.  Ligot  (Bied.  Zentr.,  1909,  38,  427;  from  Ann. 
Gemblou.v,  1908,  609). — Manganese,  copper,  zinc,  and  ferrous  sulphates 
failed  to  increase  the  yields  of  oats  and  barley.  The  soil  contained, 
however,  a  good  deal  of  manganese.  N.  H.  J.  M. 

Action  of  Sodium  Nitrate,  Ammonium  Salts,  Calcium  Cyan- 
amide,  and  Norwegian   Calcium  Nitrate.     Wilhelm   Schneide- 
wiND,  Diedrich   Meyer,  H.  Frese,  F.    MOnter,  and  J.   Graff  (Bied. 
Zentr.,  1909,  38,366—379;  from   Arb.  deut.  landw.   Ues.,  1908,  No. 
146). — The  results  of  pot  experiments  in  which    rye  and  barley  were 
|  given  with  various  nitrogenous  manures  showed  that  increase  of  grain 
j  was    as    follows    (sodium    nitrate  =  100)  :    ammonium    sulphate,    84; 
calcium  cyanamide,  80 — 82;    fish  meal,    73;  meat    meal,    71;    blood 
j  meal,  56  ;  horn  meal,  55,  and  leather  meal,  15. 

Field    experiments  are    described  in    which    the    relative  values    of 
,  sodium  and  calcium  nitrates,  ammonium  salts,  and  calcium  cyanamide, 
applied  to  cereals,  potatoes   and  sugar  beet,  are  compared. 

N.  H.  J.  M 

Influence   of    Soil     Moisture   on    the    Action    of    Calcium 

Cyanamide.     Sante  de  Grazia  (Bied.  Zentr.,  1909,   38,   421  ;  from 

sper.  agrar.  Hal.,    1908,  41,   115). — The  utilisation  of   calcium 

47—2 
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cyanainide  is  greatest  when  the  soil  is  moist  for  some  time  after  it  has 
been  applied.  In  the  case  of  dicyanodiamide,  moisture  has  hardly  any 
effect.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Cyanamide  on  Winter 
Cereals  and  Sugar  Beet.  Adolf  Kitter  von  Liebexberg  (Bied. 
Zentr.,  1909,  38,  379 — 385  ;  from  Zeitsch.  landw.  Yersuchs.  Oesterr., 
1908,  11,  153 — 180). — In  an  experiment  with  summer  wheat  it  was 
found  ,that  only  25 — 38%  of  the  nitrogen  of  calcium  cyanamide  was 
taken  up,  and  not  more  than  50%  in  the  case  of  sodium  nitrate 
and  ammonium  sulphate.  The  manures  showed  no  after  effect  when 
winter  rye  was  grown  on  the  same  plots  ;  the  amount  of  nitrogen  was 
even  less  than  on  the  unmanured  plot.  N.  H.  J.  M. 

Effect  of  Increasing  Amounts  of  Phosphatic  Manures  on 
the  Amounts  of  Organic  Phosphorus  and  Nitrogen  Com- 
pounds, and  on  the  Relation  between  Phosphorus  and 
Nitrogen  in  Maize  Grain.  A.  Parrozzani  (Chem.  Zentr.,  1909, 
i,  1030  ;  from  Star.,  sper.  ayrar.  ital.,  41,  729 — 738).- — Applications  of 
increasing  amounts  of  phosphorus  in  the  form  of  mineral  phosphates 
increased  the  percentages  of  total  phosphorus  and  of  phosphorus  as 
lecithin  in  the  grain  of  maize,  whilst  the  phosphorus  as  nuclein 
remained  the  same.  No  effect  was  produced  on  the  amount  of  total 
nitrogen  ;  there  was,  however,  a  slight  gain  in  protein  nitrogen,  due  to 
a  considerably  increased  production  of  zein  under  the  influence  of 
phosphatic  manure,  whilst  the  amounts  of  other  proteins  were 
diminished. 

The  results  indicate  that  phosphatic  manures  have  a  marked  effect 
on  the  activity  of  chlorophyll  assimilation,  and  that  in  absence 
of  corresponding  amounts  of  nitrogen  the  phosphorus  tends  to 
accumulate  in  the  grain.  N.  H.  J.  M. 


Analytical   Chemistry. 


Analysis  of  Coal  Gas  and  Similar  Gaseous  Mixtures ; 
Estimation  of  Nitrogen  in  Coal-Gas.  Gbobg  von  Kviiikk  (Cham, 
Zeit.,  1909,  33,  717 — 719). — The  first  part  of  the  paper  coneistl 
in  a  criticism  ol  the  methods  usually  employed  in  analysing  coal-gas. 

Jager's    process    (partial    combustion     with    copper    oxide)    may    bo 

improved  by  first  expelling  the  air  from  the    mall  combustion  tube  by 
means  of    nitrogen,   which   may    be   readily   made  for  the   purpose    bj 
introducing  air  into  the  phosphorus  pipette,     The  combustion  tube  is 
i.est  made  of  fused  silica.     It  nitrogen  only  is  to  be  estimated,  100 
of  the  ooal-ge    are   it  once   pai  ed  Blowly   ovoi    the  red  hot    copper 

I..   1)1.    Is 
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Reduction  of  Perchlorates  by  Titanium  Sesquisulphate. 
Arthur  Stahler  (Chem.  Zeit.,  1909,  33,  759). — A  criticism  of 
Rothmund's  process  (this  vol.,  ii,  434).  The  author  has  used  titanium 
sesquisulphate  for  the  reduction  of  perchlorates  previously  (Ber.,  1903, 
36,  166,  1549),  but  the  results  (titration  of  the  excess  of  the  sesqui- 
sulphate with  iron  solution)  were  not  very  satisfactory.  Good  results, 
however,  may  be  obtained  by  estimating  the  chloride  formed  in  the 
reaction  as  proposed  by  Rothmund.  For  small  quantities  of  chlorine, 
Richard's  nephelometer  (Abstr.,  1904,  ii,  287)  is  recommended. 

L.  DE  K. 

Estimation  of  Iodine  in  Protein  Combinations.  Louis  W. 
Riggs  (J.  Amer.  Chem.  Soc,  1909,  31,  710 — 717). — In  the  estimation 
of  the  iodine  in  protein  combinations  by  Baumann's  method  (Abstr., 
1896,  ii,  487),  a  portion  of  the  halogen  is  oxidised  to  iodate  during  the 
fusion.  After  the  estimation  of  the  iodine,  present  as  iodide,  by  the 
usual  method,  it  is  necessary,  particularly  in  the  case  of  proteins  of 
small  iodine  content,  to  reduce  the  iodate  by  Devarda's  alloy  and 
sodium  hydroxide,  and  to  estimate  the  iodine  in  the  iodide  thus 
formed.  Mixtures  of  protein  substances  and  potassium  iodide, 
analysed  by  the  foregoing  process,  do  not  give  results  comparable  with 
those  obtained  by  the  analysis  of  a  protein  substance  containing 
combined  iodine. 

Excess  of  nitrous  acid  reduces  iodates  in  such  a  way  that  the  iodine 
cannot  be  estimated  colorimetrically  in  carbon  tetrachloride.       C.  S. 

Estimation  of  Sulphur  in  Coals  and  Cokes.  M.  Holliger 
(Zeitsch.  angew.  Chem.,  1909,  22,  1361 — 1362). — A  reply  to  Dennstedt 
(compare  this  vol.,  ii,  343,  435).  The  author  thinks  Dennstedt's  process 
a  good  one,  but  advises  the  use  of  a  small  Peligot  tube  filled  with 
hypobromite  solution  as  a  trap.  The  contents  are  afterwards  tested 
for  sulphuric  acid.  L.  DE  K. 

Estimation  of  Total  Nitrogen  by  E.  A.  Mitscherlich's  Method. 
Vincent  Schenke  (Chem.  Zeit.,  1909,  33,  712 — 713). — A  reply  to 
Mitscherlich  and  Herz  and  Mitscherlich  and  Merres  (this  vol.,  ii,  G14). 
The  author  prefers  his  own  process  (Chem.  Zeit.,  1896,  20,  1032,  1033). 
The  following  process  is  recommended  in  the  presence  of  any  appreci- 
able amount  of  nitrites  :  05 — 2  grams  of  the  substance,  and  so  much 
potassium  chlorate  that  there  is  one  part  of  this  to  three  parts  of 
nitrous  acid,  are  placed  in  a  round-bottomed  flask,  50  c.c.  of  water  are 
added,  and  then  drop  by  drop  3  c.c.  of  dilute  sulphuric  acid  (1  :  2). 
After  a  quarter  of  an  hour,  2 — 4  grams  of  reduced  iron  are  added,  and 
then  15  c.c.  of  the  dilute  acid  (Ulsch's  process),  and  wheu  the  reduc- 
tion of  the  nitrate  to  ammonia  is  accomplished,  the  organic  substances 
are  destroyed  by  evaporating  with  30  c.c.  of  sulphuric  acid  and  a  few 
drops  of  mercury  (Kjeldahl  method).  A  blank  experiment  should  be 
made,  once  for  all,  to  test  the  purity  of  the  reagents  used. 

L.  DE  K. 

Detection  of  Nitrates  in  the  Presence  of  Bromides.  Villedie1; 
(J.  Pharm.  Chim.,  1909,  30,  66 — 67). — When  testing  for  nitrates  in 
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the  presence  of  a  large  excess  of  bromides,  it  is  advisable  to  remove 
the  latter  ;  this  can,  of  course,  be  effected  with  silver  sulphate,  but  in 
practice  this  is  rather  inconvenient  on  account  of  its  slight  solubility. 
The  following  test  is  recommended.  The  liquid,  neutralised  if 
necessary,  is  mixed  with  a  slight  excess  of  basic  lead  acetate,  which 
precipitates  nearly  all  the  bromine,  and  the  filtrate  is  then  heated  to 
boiling  and  the  excess  of  lead  precipitated  by  adding  a  little  powdered 
sodium  sulphate. 

To  the  filtrate  the  usual  test  for  nitrates  with  ferrous  sulphate  and 
sulphuric  acid  is  then  applied.  L.  de  K. 

Estimation  of  Phosphorus  in  Urine.  G.  C.  Mathison  (Bio-C/iem. 
J.,  1909,  4,  233 — 239). — The  estimation  of  total  phosphorus  in  urine  is 
best  carried  out  by  Plimmer  and  Bayliss's  modification  of  Neumann's 
method  ;  and  inorganic  phosphates  by  precipitation  with  magnesium 
citrate  mixture,  incineration,  and  calculation  from  the  weight  of  the 
ash  (Mg0P,07).  Magnesia  mixture  gives  incorrect  results,  owing  to 
partial  precipitation  of  calcium  and  of  organic  phosphorus.  Organic 
phosphoric  acid  is  determined  by  subtracting  the  inorganic  from  the 
total  phosphoric  acid,  or  by  applying  Neumann's  method  after  the 
removal  of  inorganic  phosphates.  The  uranium  acetate  method  is 
inaccurate.  Organic  phosphorus  must  be  estimated  while  the  urine  is 
fresh,  as  it  decomposes  in  stale  urine,  especially  if  ammonia  is  present. 
It  is  readily  dialysable.  W.  D.  H. 

Disappearance  of  Arsenic  in  the  Form  of  Gaseous  or 
Volatile  Compounds  during  Putrefaction.  Mario  To.nkgi  tti 
(Boll.  Chim.  Farm.,  1909,  48,  259—264,  370— 374).— The  author's 
experiments  show  that  the  putrefaction  of  protein  substances  contain- 
ing arsenic  is  not  accompanied  by  the  evolution  of  arsenical  gases, 
although  very  small  proportions  of  organic  arsenical  products  having 
basic  or  ptomaine  characters  are  formed,  which  are  volatile  at  a 
temperature  above  30°,  probably  between  50°  and  60°.  The  dis- 
appearance of  arsenic  from  corpses  in  the  form  of  gaseous  compounds 
is  hence  improbable.  T.  H.  P. 

Gravimetric  Estimation  of  Boric  Acid.  Kurt  A'rkdt  (Chem. 
Zeit.,  1909,33,725  — 726). —The  process  is  intended  for  the  estimation  of 
quantities  of  boric  acid  in  fused  alumina  ;  15  grams  of  potassium 
hydroxide  are  fused  in  a  nickel  crucible  until  the  mass  runs  quietly, 
and,  ulien  cold,  3  grams  of  the  Impalpable  powder  are  sprinkle,!  over 
tho  surface.  The  mass  is  now  again  heated  to  redness  for  three  hum-, 
id,,  cruoible  being  covered.  When  cold,  the  ((intents  are  dissolved  in 
water,  Blight  excess  of  sulphuric  acid  is  added,  and  the  solution  is 

introduced    into   a   Gooch    gooso-neck    apparatus.      The    authors    have 

slightly  modified   this  apparatus  so  thai  it  holds  fully  150  o.c.    The 

boric  acid  is  then  expelled  liy  repeat  e  I  distillation  with  methyl  alcohol, 
the     distillate     is     evaporated,     a        directed     by     (looch      and      don. 

I  \h .ti  ,  1899,  ii,  381),  with  a  known  weight  of  sodium  tungstate,  and 
i  lie  re  idue  ignited  and  weighed, 

When  a  solution  of  alumina  and  boric  acid  is  mixed  with  ammonia, 
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a  portion  of  the  acid  is  retained  obstinately  by  the  pi'ecipitated 
hydroxide.  L.  de  K. 

Estimation  of  Boric  Acid.  R.  Mandelbaim  (Zeitsch.  anorg. 
Cfiem.,  1909,  62,  364— 369).— The  distillation  of  boric  acid  with 
methyl  alcohol  (Spindler,  Abstr.,  1905,  ii,  480)  may  be  used  as  an 
accurate  method  of  estimation  when  modified.  The  borate,  or 
substance  containing  borates,  is  warmed  with  40%  phosphoric  acid,  any 
carbon  dioxide  formed  expelled  by  a  current  of  purified  air,  the  flask 
connected  with  a  condenser,  and  a  receiver  containing  a  known  excess 
of  standard  sodium  hydroxide  attached.  Absolute  methyl  alcohol 
(150 — 170  c.c.  for  0'2  gram  B.,03)  is  run  into  the  flask,  which  is  then 
heated,  a  current  of  air  saturated  with  methyl  alcohol  being  bubbled 
through  it.  Finally,  the  sodium  hydroxide  flask  is  warmed  to  expel 
methyl  alcohol,  which  distils  through  a  second  condenser  into  a 
receiver.  The  sodium  hydroxide  is  then  cooled,  mixed  with  half  its 
volume  of  glycerol,  and  titrated  with  sulphuric  acid.'phenolphthalein 
being  used  as  indicator.     The  analysis  occupies  two  to  three  hours. 

C.  H.  D. 

Elementary  Analysis  According  to  Carrasco-Plancher. 
Oreste  Cakrasco  (Ckem.  Zeit.,  1909,  33,  733—734,  755— 756).— An 
improvement  of  the  apparatus  described  previously  (Abstr.,  1896,  ii, 
201).  The  copper  oxide  has  been  replaced  by  "platinum  biscuit,"  and 
different  combustion  tubes  are  used  according  to  the  nature  of  the 
substance  (solid,  liquid,  readily  volatile,  etc).  Nitrogen-,  sulphur-,  and 
halogen-containing  substances  may  also  be  analysed  by  means  of  the 
apparatus.  L.  de  K. 

Simultaneous  Estimation  of  the  Residue  and  Combined 
Carbon  Dioxide  in  Waters.     K.  Charitschkoff  (Chem.  Zeit.,  1909, 

33,  670). — A  slight  modification  of  the  Rohrbeck-Geissler  apparatus 
for  the  estimation  of  carbon  dioxide  in  carbonates  from  the  loss 
sustained  on  adding  hydrochloric  acid. 

The  lower,  basin-shaped,  part  of  the  apparatus  may  be  removed  and 
weighed,  and  serves  for  estimating  the  residue  of  the  water  in  the 
ordinary  way.  The  upper  part  of  the  apparatus  is  then  put  on,  and 
the  carbon  dioxide  is  estimated  as  usual.  L.  de  K. 

Estimation  of  the  Alkalinity  of  Bleaching  Powder  Solu- 
tions.     Kennedy    P.    Orton   and    W.    J.    Jones    (Analyst,    1909, 

34,  317 — 318). — A  known  volume  of  the  solution  is  added 
to  an  excess  of  j\r/10-hydrochloric  acid  contained  in  a  Drechsel 
bubbler,  and  a  rapid  current  of  pure  air  is  drawn  through  for  forty- 
five  minutes,  the  solution  being  meanwhile  carefully  shielded  from 
light.  After  ascertaining  that  the  liquid  is  free  from  chlorine  by 
testing  a  drop  with  a  drop  of  0  1%  solution  of  methyl-orange,  which 
should  not  be  bleached,  the  excess  of  acid  is  titrated  with  iV/10-sodium 
carbonate. 

Allowance  is  then  made  for  acid  neutralised  by  the  hypochlorite  of 
the  sample.  L.  de  K 
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A  New  Rapid  Volumetric  Method  for  the  Estimation  of 
Columbium  in  Presence  of  Tantalum,  and  its  Application  to 
the  Analysis  of  Columbium  Minerals.  Floyd  D.  Metzger  and 
C.  E.  Taylor  (Zeitsch.  anorg.  Ghem.,  1909,  62,  383—394).— 
Columbium  and  tantalum  could  only  be  separated  hitherto  approxi- 
mately by  fractional  crystallisation  of  the  potassium  double  fluorides. 
It  is  now  found  that  when  succinic  acid  is  added  to  a  solution  of 
columbium  and  tantalum  in  concentrated  sulphuric  acid,  the  solution 
may  be  greatly  diluted  and  heated  without  precipitation  taking  place. 
The  columbium  may  then  be  reduced  with  zinc  and  titrated  with 
permanganate,  which  does  not  act  on  succinic  acid. 

The  zinc  used  for  reduction  should  be  amalgamated,  0-5  gram  of 
mercury  dissolved  in  25  c.c.  of  nitric  acid  and  diluted  to  250  c.c. 
being  used  for  600  grams  of  zinc.  In  making  an  analysis,  0'2 — 0-5  gram 
of  the  mixed  oxides  is  fused  in  a  platinum  crucible  with  5  grams  of 
potassium  hydrogen  sulphate,  mixed  with  10  grams  of  concentrated 
sulphuric  acid,  heated  until  dissolved,  and  cooled.  The  solution  is 
transferred  to  a  beaker,  and  the  crucible  rinsed  with  30  c.c.  of  sulphuric 
acid.  Two  grams  of  succinic  acid  are  added,  the  whole  stirred,  and 
20  c.c.  of  a  saturated  aqueous  solution  of  succinic  acid  added,  with 
stirring.  The  solution  is  made  up  to  200  c.c.  with  water,  and  warmed 
to  75°.  The  Jones  reduction  apparatus,  packed  with  amalgamated 
zinc,  is  rinsed  with  200  c.c.  of  5%  sulphuric  acid  at  75°,  and  then  filled 
with  20%  acid  at  the  same  temperature.  The  columbium  solution  is 
run  through  the  apparatus,  which  is  then  washed  out  with  50  c.c.  of  20% 
acid  and  200  c.c.  of  5%  acid.  The  brown  reduced  solution  is  titrated 
with  permanganate  in  an  atmosphere  of  carbon  dioxide.  One  c.c. 
iV/10-KMnO4  =  0-007052  gram  Cb205.  The  reaction  corresponds  with 
a  reduction  to  Cb2O3J07.  In  the  analysis  of  minerals,  the  volumetric 
method  gives  lower  values  for  columbium  and  correspondingly  higher 
values  for  tantalum  than  the  method  of  fractional  crystallisation.  It 
is  more  exact  than  the  latter.  C.  H.  D. 


Estimation  of  Lead  in  Tinned  Utensils,  etc.  Franz  Knopfle 
(Zeitsch.  Naltr.  Genussm.,  1909,  17,  670). — The  usual  method  of 
separating  lead  from  tin  in  alloys  by  treating  the  latter  with  nitric  acid 
and  dissolving  the  load  nitrate  from  the  metastannic  acid  cannot  be 
mil  ployed  if  the  alloy  contains  much  iron,  as  I  lie  ferric  nil  rate  dissolves 
a  portion  of  the  metastannic  acid,  which  is  re-precipitated  with  the  lead 
when  the  latter  is  estimated  as  sulphate.  Tlio  following  met  hod  is 
therefore  proposed  :  From  0*5 — 1*0  gram  of  the  alloy  is  treated  in  a 
porcelain  basin  with  nitric  acid,  1)  1*60  to  l-52,  exactly  1  o.O.  of  the 
aeid  being  used  for  each  0-1  gram  of  metal.  Tlio  basin  is  then  covered 
with  a  clock-glass,  and  water  is  added  drop  by  drop  until  red  VapOUN 
no  longer  appear.      The  oxcobs  of  acid  is  next  evaporated  on  the  watei 

bath,  so  as  to  leave  a  moist   re  idue,  to  which  is  added  a  sufficient 
quantity  of  ho'   sodium   phosphate   solution   and    about    .r>'>    o.o.   of 

hot     water.       The     crystalline      precipituli  innic    phosphate     II 

Collected  On  I  filter,  and  the  lead  is  then  estimated  in  the  filtrate  in  the 
usual  way  as  sulphate.  \Y.   P,  S. 
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Colorimetric  Estimation  of  Lead  in  the  Presence  of  Iron  ; 
Preparation  of  Lead-free  Reagents  by  means  of  Ferric 
Hydroxide.  John  M.  Wilkie  (J.  Soc.  Glum.  Ind.,  1909,  28, 
636 — 638). — Lead  is  precipitated  completely  from  its  solutions  by 
ammonia  provided  there  is  a  sufficiency  of  ferric  iron  present  ;  this 
fact  enables  lead-free  ammonium  chloride,  etc.,  to  be  prepared. 

When  estimating  lead  colorimetrically  in  presence  of  iron  with 
sodium  sulphide  by  Teed's  method  (Abstr.,  1893,  ii,  242),  the  author 
finds  it  necessary  to  reduce  any  iron  to  the  ferrous  state,  and  this 
is  effected  most  conveniently  by  boiling  the  acid  solution  with  a  little 
sodium  thiosulphate  until  colourless  Some  potassium  cyanide  is  then 
added,  followed  by  excess  of  ammonia.  Addition  of  tartaric  acid  is 
superfluous.  L.  de  K. 

Precipitation  of  Copper  Oxalate  in  Analysis.  Frank  A. 
Gooch  and  H.  L.  Ward  (Amer.  J.  ScL,  1909,  [iv],  27,  448— 458).— A 
study  of  the  best  conditions  to  effect  a  complete  precipitation  of  copper 
as  oxalate,  and  containing  a  large  number  of  experiments,  the  results 
of  which  are  tabulated. 

The  best  and  most  convenient  procedure  for  the  precipitation  of 
either  small  or  large  amounts  of  copper  consists  in  adding  2  or  4  grams 
of  oxalic  acid  to  50  or  100  c.c.  of  the  5%  acetic  acid  solution  of 
the  copper  salt  containing  5  or  \0%  of  nitric  acid.  The  precipitate  is 
afterwards  titrated  with  permanganate  in  presence  of  sulphuric 
acid.  L.  de  K. 

The  Volumetric  Estimation  of  Mercuric  Salts.  H.  Morawitz 
(Zeitsch.  anorg.  Cham.,  1909,  62,  310 — 312.  Compare  this  vol.,  ii, 
185). — A  reply  to  the  criticisms  of  Andrews  (this  vol.,  ii,  440). 

C.  H.  D. 

Electro-chemical  Behaviour  of  Manganese.  O.  Xicolescu 
Otin  (Zeitsch.  Elelctrochem.,  1909,  15,  385 — 386). — In  estimations 
of  manganese  by  Engels's  method  (electrolysis  of  a  solution  containing 
chrome  alum  and  sodium  acetate  with  an  anodic  current  density 
of  0006  to  0-01  ampere  per  sq.  cm.),  the  author  used  a  eathodic 
current  density  of  about  0'05  ampere  per  sq.  cm.,  and  obtained  some 
7%  of  the  manganese  in  the  metallic  form.  He  finds  that  this  is 
prevented  by  using  a  low  current  density  at  the  cathode,  or  by  adding 
ammonium  sulphate  (about  2  grams  per  100  c.c.)  to  the  solution. 

T.  E. 

Electrolytic  Estimation  of  Manganese.  C.  Nicoi.escu  Otin 
{Zeitsch.  Elektrochem.,  1909,  15,  386 — 389). — The  deposit  formed  at 
the  anode  when  a  solution  of  a  manganese  salt  and  of  ammonium 
sulphate  (1  to  2  grams)  is  electrolysed,  is  shown  to  have  the  composition 
MnOs  (after  drying  at  200 — 220°).  Except  in  very  small  quantities, 
however,  it  does  not  adhere  well  to  the  matt  platinum  basin  used  as 
anode.  This  difficulty  is  overcome  by  adding  from  3  to  8  c.c.  of 
alcohol.  Quantities  up  to  LI  gram  of  Mn02  may  be  estimated  in  this 
way,  using  an  anodic  current  density  of  about  0'04  ampere  per  sq.  cm. 
at  60°,  or  8  or  10  times  less  at  the  ordinary  temperature.  T.  E. 
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Estimation  of  Iron  by  Permanganate  id  Presence  of  Hydro- 
chloric Acid.  G.  Cecil  Jones  and  John  H.  Jeffery  (Analyst,  1909, 
34,  306 — 316). — The  old  method  recommended  by  Fresenius  gives 
un  trust  worth  y  results.  The  method  proposed  by  Reinhardt  (Abstr., 
1890,  296)  may,  however,  be  employed  advantageously  as  follows. 
The  iron  oxide  is  dissolved  in  25  c.c.  of  hydrochloric  acid,  DM,  and 
reduced  with  as  little  stannous  chloride  solution  as  possible.  Ten  c.c. 
of  saturated  mercuric  chloride  are  then  added,  and  after  ten  minutes  it 
is  poured  into  10  c.c.  of  Reinhardt's  solution  and  diluted  with  water  to 
400  c.c.  The  liquid  is  then  titrated  with  standardised  permanganate  ; 
it  is  absolutely  necessary  that  this  should  be  added  very  slowly,  drop 
by  drop.  The  Reinhardt  solution  is  prepared  as  follows  :  200  grams 
of  crystallised  manganous  sulphate  are  dissolved  in  1000  c.c.  of  water, 
and  a  cooled  mixture  of  400  c.c.  of  sulphuric  acid  and  600  c.c.  of  water 
are  added,  also  1000  c.c.  of  phosphoric  acid,  D  T13.  L.  de  K. 

Reduced  Iron.  Virgil  Coblenz  and  Otto  B.  May  (Zeitsch.  angew. 
Chem.,  1909,  22,  1224— 1227).— A.  criticism  of  the  processes  in  use 
for  the  assay  of  reduced  iron,  the  value  of  which  depends  on  the 
percentage  of  actual  metallic  iron.  The  iodine  titration  process,  and 
the  methods  based  on  the  use  of  copper  sulphate,  are  described,  and 
the  results  communicated  in  a  table. 

The  following  process  used  in  steel  analysis  seems  promising ;  it  is 
based  on  the  estimation  of  the  oxidised  iron  and  siliceous  impurities. 
One  hundred  and  seventy  c.c.  of  a  nearly  saturated  solution  of  potassium 
cupric  chloride  and  5  grams  of  citric  acid  are  placed  in  a  flask,  and  3 
grams  of  the  sample  are  added.  After  shaking  for  some  time  at  a  tem- 
perature not  exceeding  15*5°,  the  undissolved  iron  oxides,  etc.,  are 
collected,  washed  with  cold  water,  and  then  with  a  weak  solution  of 
citric  acid  until  free  from  copper.  The  mass  is  then  dried,  ignited,  and 
weighed  as  ferric  oxide.  L.  he  K. 

Analysis  of  Special  Steels.  J.  Pepin  Lehalleuu  (.Won.  Sci., 
1909,  23,  i,  263). — In  the  analysis  of  steels  containing  molybdenum, 
vanadium,  wolfram,  nickel,  and  chromium,  the  separation  of  the  first 
of  these  metals  from  the  others  by  means  of  ether  should  be  carried 
out  in  hydrochloric  acid  solution  (1)  l"12).  The  other  is  distilled  off, 
and  the  residuo  evaporated  with  sulphuric  acid.  The  warm  aqueous 
extract  is  treated  with  hydrogen  sulphide,  and  tho  precipitated  sulphide 
ignited  in  a  stream  of  hydrogen  sulphide,  but  not  in  hydrogen,  as  this 
redooea   the   product   to  a  Milphido  lower  than  that  corresponding  with 

MoSr 

Vanadium    is    precipitated    in    ammoniacal   solution  as    manganese 

vanadate,  and  radii    olved  in  emu-cut  rated  hydrochloric  acid.   Chromium 

iluecd    from   t  he  eliminate    l.v   lei  ions  ammonium  sulphate,  and  t  lie 

excess  of  this  salt  titrated  with  permanganate.      Tungsten  is  estimated 

byattaoking  the  alloy  with  concentrated  hydrochloric  acid, evaporating 

to  dryness  twice  with  nitric  acid,  and  then  with  h_\  dioclilorie  acid  and 
potassium   chlorate.      The   residue   is  dissolved  in  boiling  dilute   hyJio 

chloric  acid,  and  the  liquid  |  \)  deoanted  on  to  an  ashless  filter ;  the 

insoluble    residue    is   treated  with    boiling  dilute  ammonium  hydroxide. 


ANALYTICAL   CHEMISTRY.  705 

wlien  tungstic  acid  is  dissolved  together  with  a  little  silica.  The 
liquid  is  poured  on  to  the  preceding  filter,  washed  with  dilute  am- 
monium hydroxide,  and  the  liquid  collected  in  another  vessel.  The 
ammoniacal  filtrate  is  concentrated,  transferred  to  a  tared  platinum 
crucible,  and  evaporated  to  dryness  with  nitric  acid  until  the  residue 
is  yellow.  The  crucible  and  contents  are  weighed,  treated  with  hydro- 
fluoric and  sulphuric  acids,  and  re-weighed,  the  loss  giving  the  silica 
which  has  been  volatilised.  The  filter  paper  is  ignited  and  weighed, 
treated  with  hydrofluoric  acid,  and  the  remainder  of  the  silica  thus 
estimated.  The  residue  is  fused  with  sodium  hydrogen  sulphate, 
extracted  with  water,  and  added  to  the  liquid  (A),  in  which  chromium 
is  estimated  by  one  of  the  usual  methods.  The  nickel  (after  precipita- 
tion as  sulphide)  is  estimated  by  electrolysis  in  ammoniacal  solution 
with  a  maximum  current  of  4  amperes.  F.  M.  G.  M. 

Microchemical  Reaction  of  Cobalt ;  Nickel  and  Cobalt 
Diniethylaminobenzeneazobenzenesulphonates.  M.  Emmanuel 
Pozzi-Escot  (Ann.  Chim.  anal.,  1909, 14,  207— 208).— The  nickel  com- 
pound when  crystallised  from  hot  water,  in  which  it  is  only  sparingly 
soluble,  forms  lustrous,  yellow,  hexagonal  tablets.  Magnesium  also 
yields  a  similar  precipitate,  but  this  becomes  crystalline  in  the  cold, 
and  the  crystals  are  smaller  than  those  of  nickel. 

The  cobalt  compound  crystallises  both  from  hot  and  cold  solutions 
in  long,  slender  prisms,  forming  long  needles  of  a  violet  or  black 
colour,  often  grouped  in  stars  ;  when  obtained  from  a  rapid  evapora- 
tion, small  needles  are  formed,  grouped  in  palisade-like  form.  The 
colour  and  size  distinguish  the  cobalt  crystals  sufficiently  from 
similar  crystals  of  other  metals.  L.  dk  K. 

Estimation  of  Nickel  and  Cobalt  according  to  Rosenheim- 
Huldschinsky.  Max  Peitze  (Chem.  Zeit.,  1909,  33,  694).— This 
process  is  based  on  the  fact  that  cobalt-ammonium  thiocyanate  is 
soluble  in  a  mixture  of  amyl  alcohol  and  ether,  whilst  the  nickel 
compound  is  not.  When  the  solution,  however,  contains  50  or 
100  times  more  nickel  than  cobalt,  a  small  portion  of  nickel  is  also 
extracted.  In  order  to  free  the  cobalt  completely  from  nickel,  the 
author  prefers  treatment  with  dimethylglyoxime  to  a  second  shaking 
with  the  amyl  alcohol-ether  mixture.  L.  de  K. 

The  Estimation  of  Vanadium  in  Steel.  Emile  Jaboulay 
(Rev.  gen.  Chim.  pure  appl.,  1909,  12,  142). — This  method  is  based  on 
the  fact  that  when  a  solution  containing  hypovanadic  acetate  and  a 
large  excess  of  ferrous  acetate  is  boiled  in  contact  with  air,  oxidation 
takes  place  and  a  precipitate  is  slowly  formed  which  contains  the 
vanadium,  iron,  and  any  chromium  which  may  be  present. 

Modifications  of  the  method,  which  are  to  be  used  when  chromium, 
tungsten,  molybdenum,  or  other  metals  are  present,  are  also  described 
in  detail.  F.  M.  G.  M. 

Estimation  of  Bismuth  in  "  Bismuthum  Tribromo- 
phenylicum."     O.  Schlenk  (Pharm.  Zeit,  1909,  54,  538).— One  to 
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two  grams  of  the  sample  are  heated  to  boiling  with  20  c.c.  of  10% 
sodium  hydroxide  solution  until  the  bismuth  hydroxide  has  separated. 
The  liquid  is  diluted  with  water,  and  after  decanting  it  through  a 
filter,  the  precipitate  is  again  treated  repeatedly  with  the  hot  alkali, 
until  this  no  longer  gets  turbid  on  adding  hydrochloric  acid  (absence 
of  tribvomophenol).  The  precipitate  is  now  collected  on  the  filter, 
thoroughly  washed  with  hot  water,  and  then  burnt  with  the  filter  in  a 
porcelain  crucible.  It  is  then  moistened  with  nitric  acid,  dried,  and 
once  more  ignited.  L.  de  K. 

Comparison  of  the  Iodide  and  Lime  Methods  for  the 
Estimation  of  Glycerol  in  Wine.  J.  Schindler  and  H.  Svoboda 
(Zeitsch.  Xakr.  Genussm.,  1909,  17,  735 — 741).— The  iodide  method 
described  by  Zeisel  and  Fanto  (Abstr.,  1902,  ii,  585  ;  1904,  ii,  95)  for 
the  estimation  of  glycerol  in  wine  was  found  by  the  authors  to  be 
trustworthy  and  rapid  ;  the  apparatus  devised  by  Stritar  (Abstr.,  1904, 
ii,  95)  is  of  considerable  use  in  carrying  out  the  process.  The  lime 
method,  in  the  case  of  dry  wines  or  wines  which  do  not  contain  more 
than  5  grams  of  sugar  per  100  c.c,  yields  concordant  results;  the 
latter  are,  however,  somewhat  lower  than  those  obtained  by  the  iodide 
method.  Possibly  the  loss  of  glycerol  during  evaporation  is  balauced 
by  the  presence  of  impurities.  Preference  must  be  given  to  the  iodide 
method  in  the  case  of  sweet  wines,  as  the  lime  method  gives  results 
which  are  too  low.  W.  P.  S. 

Estimation  of  Glycogen  and  Starch  ;  Detection  of  Horse 
Flesh  in  Sausages.  Maurice  Piettre  {Ann.  Chim.  anal.,  1909,  14, 
206 — 207). — Twenty-five  grams  of  the  contents  of  the  sausage  are 
boiled  in  a  reflux  arrangement  with  80  or  90  c.c.  of  alcoholic  potassium 
hydroxide  (aqueous  potassium  hydroxide,  D  1  '3,  20  c.c;  absolute  alcohol, 
80  c.c),  which  removes  the  fatty  and  protein  matters.  The  residue  is 
collected  on  a  filter,  and  washed  first  with  hot  80  \o\.%  alcohol,  and 
then  with  cold  alcohol  slightly  acidified  with  hydrochloric  acid  until 
Dearly  the  whole  of  the  alkali  is  removed. 

The  mass  is  then  heated  with  slightly  alkaline  water,  which  dissolves 
both  starch  and  glycogen.  On  adding  an  equal  volume  of  alcohol,  the 
h  is  precipitated,  and  may  be  collected  and  washed  with  cold 
.Ml  vol.  alcohol  ;  the  filtrate  is  then  concentrated  to  a  small  volume, 
and  the  glycogen  precipitated  by  adding  excess  of  absolute  alcohol. 
It  may  be  recognised  by  its  flocculent  appearance  and  brown  colour, 
ami  by  the  reaction  with  iodine  in  acetic  acid  solution.  If  desired,  U 
may  be  collected,   washed   with  alcohol,  dried,  and   weighed. 

L.  1>K  K. 

The  Estimation  of  Mineral  Acids  in  Vinegar.  Fbbnand 
1,'icnos  (.]/,,,/.  Sri.,  1909,  [iv],  23,  i,  172).— A  criticism  of  the  work 
publi  bed  by   Eliohard  on  and    Bower  (J,  8oc.  Cham.  Ind.,   1906,  26, 

on  the  ame  Subject.  The  author  considers  his  methods  simpler 
Uld  In  result!  quite  as  accurate  as  those  obtained  by  the  above 
worl..  i  P,  M.  (!.  M. 
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Estimation  of  Patty  Acids  in  Soaps.  M.  Dominikiewicz 
(Chem.  Zeit,  1901),  33,  728). — Ten  c.c.  of  soap  solution  (=  about 
0'5  gram  of  soap)  are  decomposed  by  heating  with  10  c.c.  of  hydrochloric 
acid  on  the  boiling  water-bath  for  five  minutes,  and  then  centri- 
fugalised  for  five  minutes  in  a  specially  constructed  apparatus 
(resembling  a  butyrometer).  The  fatty  layer  is  then  read  on:  on 
a  scale  (temp.  99°)  ;  each  division  =0"01  gram  of  acids.  As,  however, 
the  sp.  gr.'s  of  the  acids  are  less  than  that  of  water,  a  correction  must 
be  applied  when  calculating  the  percentage  by  weight.  In  practice, 
the  sp.  gr.'s  of  fatty  acids  used  in  soap-making  may  be  taken  as  about 
0-835  (temp.  99°).  L.  de  K, 

Estimation  of  Lactic  Acid  in  Urine.  John  H.  Ryffel  (Proc. 
pliysiol.  Soc,  1909,  v — vii  ;  J.  Physiol.,  39). — The  urine  is  first  steaw- 
distilled  with  rather  over  50%  of  sulphuric  acid;  the  lactic  acid  then 
yields  acetaldehyde  quantitatively.  The  acid  distillate  is  then  just 
made  alkaline  and  redistilled ;  to  the  distillate,  Schiff's  reagent 
(rosaniline  hydrochloride  bleached  with  sulphur  dioxide)  is  added,  and 
the  depth  of  colour  compared  by  a  colorimeter  with  that  obtained  with 
the  reagent  and  standard  formaldehyde  solution.  W.  D.  H. 

Reactions  of  Oxalates.  Tarak  Nath  Das  (C/iem.  Xews,  1909, 
99,  302). — For  the  analysis  of  salts  containing  oxalates,  the  following 
method  is  advocated  as  being  more  expeditious  than  the  usual  operation 
of  ignition.  The  precipitate  obtained  in  the  course  of  analysis  by 
adding  ammonium  chloride  and  ammonia  is  dissolved  in  nitric  acid, 
and  the  decomposition  of  all  oxalates  and  their  conversion  into  nitrates 
is  effected  by  adding  excess  of  potassium  chlorate  and  boiling  for  a  few 
minutes. 

Oxalates  may  be  detected  when  in  presence  of  carbonates,  sulphites, 
etc.,  by  treating  the  mixture  with  dilute  nitric  acid  until  the  evolved 
gas  no  longer  renders  lime  water  cloudy  (separation  from  carbonates), 
adding  excess  of  potassium  chlorate,  and  again  boiling  ;  if  the  lime 
water  is  now  turned  cloudy,  the  presence  of  oxalate  may  be  inferred. 

J.  V.  E. 

Estimation  of  the  Volatile  Organic  Acids  of  Tobacco  and 
the  Behaviour  of  the  Oxalic  Acid.  Richard  Kisslinu  (Chem. 
Zeit.,  1909,  33,  719— 720).— A  criticism  of  Toth's  method  (Abstr., 
1908,  ii,  238,  330;  this  vol.,  ii,  446).  Toth's  statement  that  malic, 
citric,  and  oxalic  acids  yield  an  acid  distillate  on  boiling  with  addition 
of  sulphuric  acid  is  erroneous.  Oxalic  acid  is  not  decomposed  on 
repeated  evaporation  with  water,  but  the  dry  residue  on  being  heated 
at  100°  gradually  volatilises  by  sublimation.  When  malic  and  citric 
acids  are  also  present,  the  oxalic  acid  is  but  very  imperfectly  expelled. 
Acetic  acid,  if  present,  may  be  readily  got  rid  of  by  heating  on  the 
water-bath  until  the  odour  is  completely  gone.  L.  de  K. 

Detection  of  Benzoic  Acid  in  Foods.  Mile.  Anna  Jonescd  (J. 
Pkarm.  (J him.,  1909,  [vi],  30,  16 — 17). — In  a  private  communication 
to   the   author,  Leys    has    claimed    priority  for  the  discovery   of  the 
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hydrogen  peroxide  test  for  benzoic  acid,  described  recently  by  the 
author  (this  vol.,  ii,  627).  Leys'  memoir  (Abstr.,  1901,  ii,  488)  only 
gives  precise  directions  for  the  detection  of  "saccharin"  by  this 
method,  and  the  author's  object  was  to  indicate  that  benzoic  acid  could 
be  readily  isolated  from  foods  containing  it  and  be  detected  by  this 
test.  T.  A.  H. 

Detection  of  Benzoic  Acid  in  Meats  and  Fats.  Karl 
Fischer  and  0.  Gruenert  (Zeitsch.  Xahr.  Genussm.,  1909,  17, 
721 — 734). — In  the  method  proposed,  the  benzoic  acid,  after  it  has  been 
extracted  from  the  substance  under  examination,  is  converted  in  part 
into  salicylic  acid  by  fusion  with  sodium  hydroxide,  and  the  presence 
of  the  latter  ascertained  by  the  well  known  coloration  produced  with 
ferric  chloride.  Fifty  grams  of  the  finely  divided  meat,  or  molten  fat, 
are  well  mixed  with  100  c.c.  of  50%  alcohol,  acidified  with  sulphuric 
or  hydrochloric  acid  (in  the  case  of  fats,  the  use  of  20%  alcohol  is 
recommeuded) ;  the  alcoholic  solution  is  then  separated,  rendered 
alkaline,  and  evaporated  until  the  alcohol  has  been  removed.  The 
residual  liquid  is  diluted  to  a  volume  of  50  c.c,  5  grams  of  sodium 
chloride  are  added,  the  mixture  is  acidified  with  sulphuric  acid,  heated 
to  boiling,  cooled,  and  extracted  with  ether.  The  ethereal  extract  is 
evaporated,  the  residue  is  fused  in  a  silver  crucible  with  a  little 
sodium  hydroxide,  and  the  fused  mass  is  dissolved  in  water.  The 
solution  obtained  is  acidified  with  sulphuric  acid,  extracted  with  ether, 
and  the  residue  obtained  on  evaporating  the  ether  is  tested  with  a 
drop  of  05%  ferric  chloride  solution.  The  method  will  detect  the 
following  quantities  of  benzoic  acid  :  in  fresh  meat,  001%;  in  smoked 
meats,  0-02%  ;  in  lard,  butter,  etc.,  0005%  The  test  described  by 
Brevans  (Abstr.,  1902,  ii,  112)  is  stated  to  be  useless  for  the  detection 
of  benzoic  acid  in  meats  and  fats.  Testa  which  are  based  on  the  con- 
version of  benzoic  acid  into  benzaldehyde  are  capable  of  detecting  the 
presence  of  0'04%of  the  acid  in  fresh  moats,  but  not  in  smoked  meats  ; 
they  are  unsatisfactory  in  the  case  of  fats.  W.  P.  S. 

The  Schardinger  Reaction  for  Milk.  Kurt  Schkiin  (liiochem. 
Zt'dxch.,  1909,  18,  261 — 284). — Schardinger  has  shown  that  milk  at 
l.'i  decolourises  a  reagent  containing  met  hylene-blue  and  formaldehyde. 
This  reaction  is  apparently  due  to  the  presence  of  an  enzyme,  as  it  is 
not  produced  if  the  milk  is  boiled  previously.  The  author  slums 
however,  that  the  Schardinger  reaction  is  not  produced  by  all  milks. 
Milk  from  cows  in  the  earlier  stages  of  lactation  is  inactive.  The 
activity,  however,  increases  with  the  stage  of  lactation,  and  is  generally 
given  with  milk  from  cows  in  the  later  stages.  for  these  reasons,  the 
Schardinger  react  ion  must   lie   applied   with   care  to  milk  examined  for 

hygienic  purposes.  s.  I!,  s. 

The  Quantitative    Estimation   of   Diphenylamine.     Dbkobb 
[Ztitnh.    yea.    Sohiett,    Spnngttoffwtatn,     1909,     4,     123). — When 

diphonylamine  n  hroininated   in    alcoholic  solution,  lelrabroiiioi/ip/irni//- 

amine,  red  i dies,  in.   p.    102  ,  i     precipitated  on  the  addition  of  water. 

It  18  insoluble  in  water,    . j .ai  i n ••  1  \      olulilo  in  alcohol,  hut   soluble   in    the 
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ordinary  organic  media.  The  quantitative  estimation  is  carried  out  as 
follows.  An  alcoholic  solution  of  commercial  diphenylamine  is  slowly 
treated  with  an  excess  of  bromine  iu  alcohol  until  no  further  precipi- 
tate is  produced.  About  twice  the  volume  of  water  is  added  with 
stirring,  and  the  mixture  heated  until  the  alcohol  and  excess  of  bromine 
are  removed  and  the  precipitate  becomes  granulated  ;  this  is  collected 
in  a  tared  Gooch  crucible,  washed  with  warm  water,  and  dried  at 
98—100°.  F.  M.  G.  M. 

Estimation  of  Urea  in  Urines.  Phcebus  A.  Levene  and 
Gustave  M.  Meyer  (/.  Amer.  Chem.  Soc,  1909,  31,  717— 722).— An 
objection  to  Benedict  and  Gephart's  method  (this  vol.,  ii,  103)  is  the 
partial  hydrolysis  of  the  uric  acid  and  creatinine  by  the  hydrochloric 
acid  at  150°.  The  authors  overcome  the  difficulty  by  removing  the 
basic  substances  by  means  of  phosphotungstic  acid.  In  the  modified 
method,  12'5  c.c.  of  urine  are  placed  in  a  50  c.c.  flask,  and  a  10% 
solution  of  phosphotungstic  acid  in  10%  sulphuric  acid  is  added  slightly 
in  excess  of  the  amount  required  to  precipitate  the  basic  substances. 
After  twenty-four  hours,  the  volume  is  made  up  to  50  c.c.  with  10% 
sulphuric  acid.  The  solution  is  filtered,  and  20  c.c.  of  the  filtrate 
are  heated  in  an  autoclave  as  in  Benedict  and  Gephart's  method. 

C.  S. 

Isolation  of  Conium  Alkaloids  from  Animal  Tissues.  Walter 
J.  Dilling  (Bio-Chem.  1909,  J.,  4,  286— 299).— The  most  satisfactory 
method  for  the  isolation  of  coniine  from  animal  tissues  to  which  it  has 
been  added  is  that  of  distillation.  Coniine  appears  to  be  decomposed 
both  by  the  action  of  living  cells  and  during  putrefaction.  Con- 
hydrine  and  i//-conhydrine  can  be  isolated  by  extraction  with  alcohol  and 
precipitation  by  phosphotungstic  acid,  but  the  results  are  inconstant. 

W.  D.  H. 

Factors  which  Influence  the  Estimation  of  Creatinine. 
F.  C.  Cook  (J.  Amer.  C/tem.  Soc,  1909,  31,  673— 693).— Folin's  colori- 
metric  method  for  the  estimation  of  creatinine  (Abstr.,  1904,  ii,  375) 
gives  satisfactory  results  for  the  total  creatinine  in  beef  extracts  and 
similar  products,  but  is  not  trustworthy  for  the  estimation  of  the 
original  creatinine  in  meat  products.  After  a  brief  historical  discus- 
sion of  the  colour  reaction  which  takes  place  when  a  creatinine  solution 
is  treated  with  picric  acid  and  an  alkali,  the  author  tabulates  the 
results  of  experiments  on  solutions  of  meat  extract,  creatine,  and 
creatinine  to  ascertain  what  is  the  influence  on  the  colour  of  the 
amount  of  picric  acid  and  of  alkali,  and  also  the  influence  of  dilution, 
of  keeping,  of  coagulable  proteins,  and  of  proteoses  and  peptones. 
The  results  show  that  in  all  cases  in  Folin's  method  it  is  desirable 
to  take  25  or  30  c.c.  of  T2%  picric  acid  solution,  and  10  c.c.  of  10% 
sodium  hydroxide.  The  values  for  creatine  and  creatinine,  alone,  in 
meat,  or  in  meat  extract,  are  lowered  by  dilution ;  the  error  appears 
to  be  fairly  constant,  and  averages  0'00019  gram  of  creatinine  per  10  c.c. 
of  dilution.  Before  taking  readings,  the  solution  should  remain  five 
minutes  after  adding   the    reagents.      The    presence    of    coagulable 
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protein,  or  of  proteoses  aDd  peptones,  lowers  the  values  for  solutions 
containing  creatine,  creatinine,  or  meat  extract.  The  autoclave 
method  of  Benedict  and  Myers  (Abstr.,  1907,  ii,  492),  modified  so  as 
to  be  applicable  to  meat  products,  gives  the  most  satisfactory  results  in 
estimating  creatine.  C.  S. 

New  Reactions  of  Hydrastine,  Hydrastinine,  and  Narco- 
tine.  A.  Labat  {Bull.  Soc.  chivi.,  1909.  [iv],  5,  742— 743).— When 
01  c  c.  of  solutions  of  hydrastine  (033%),  hydrastinine  (1%),  or 
narcotine  (1%)  in  10%  sulphuric  acid  is  added  to  2  c.c.  of  sulphuric 
acid,  and  the  mixture  heated  on  a  water-bath  with  01  c.c.  of  solutions 
of  certain  phenols,  very  beautiful  colorations  are  produced.  With  a 
5%  alcoholic  solution  of  gallic  acid,  the  colour  is  an  intense  emerald- 
green,  which  gradually  becomes  blue.  The  absorption  spectrum  of  the 
liquid  exhibits  bands  in  the  red  and  between  the  red  and  yellow,  the 
latter  of  which  disappears  more  quickly  on  dilution.  The  solution 
when  diluted  with  glacial  acetic  acid  becomes  violet.  With  a  5% 
guaiacol  or  catechol  solution,  a  currant-red  colour  is  first  developed, 
which  becomes  violet.  Finally,  in  the  case  of  a  2%  solution  of  morphine 
hydrochloride,  the  mixture  gradually  becomes  violet. 

The  reaction  with  gallic  acid  is  the  most  sensitive,  being  recog- 
nisable with  1  part  of  hydrastinine,  hydrastine,  or  narcotine  in 
50,000,  40,000,  or  20,000  parts  of  water  respectively. 

The  reactions  confirm  the  close  analogies  supposed  to  exist  between 
the  constitution  of  the  three  alkaloids.  E.  H. 

New  Reactions  of  Opianic  Acid  and  their  Applications  to 
the  Detection  of  Hydrastine  and  Narcotine.  A.  Labat  {Hull. 
Soc.  c/tim.,  1909,  [iv],  5,  743 — 745.  Compare  preceding  abstract). — 
When  a  sulphuric  acid  solution  of  hydrastine  or  narcotine  is  oxidised 
with  potassium  permunganate,  appreciable  quantities  of  opianic  acid 
are  produced.  Jiy  adding  0-l  c.c.  of  a  1%  alcoholic  solution  of  the 
latter  acid  to  2  c.c.  of  pure  sulphuric  acid,  and  treating  the  mixture 
with  0'1  c.c.  of  a  solution  of  certain  phenols,  colorations  are  obtained. 
With  a  5%  solution  of  gallic  acid  a  blue  coloration  is  produced,  and 
changes  to  the  colour  of  dead  leaves  on  heating  on  a  water-bath.  A 
'■<",,  alcoholic'guaiacol  solution  gives  a  currant-red  colour,  which  changes 
to  an  intense  blue  on  the  water-bath,  whilst  the  absorption  spectrum 
of  the  solution  then  has  bands  in  the  red,  between  the  red  and  the 
yellow,  in  the  green,  and  betweou  the  green  and  the  blue;  these 
disappear  Oil  dilation  in  the  reverse  order  to  that  in  which  they  are 
given.    Similar  colorations  are  obtained  with  catechol.    Similarly,  with 

20"u  alcoholic  solutions  of  u-  and  /i-nuplitliol,  currant  red  and  wine  red 

colours  are  produced  respectively.  A  5",,  alcoholic  solution  of  codeine 
give.su  violet  coloration  which  gradually  changes  to  iiluo  on  a  water 
bath,  An  intense  violet  tint,  becoming  paler  on  tho  water-bath, 
i    obtained  with  an  alooholio solution  (2*6%)  ol  ji  methoxynaphthalene, 

l).  II. 

i    of  Quinine  and  its   Dxoretion   in  the  Urine 
Arah.txp.Fath.  Pharm.,1909, 60, 312     323),    Acid  quinine 
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citrate  (C.20H.,4O._,N.,,C0lTsO7)  can  be  prepared  by  saturating  quinine 
with  citric  acid  in  ethereal  solution,  and  the  preparation  of  this 
compound  renders  the  estimation  of  quinine  an  easy  matter.  In  the 
urine,  the  quinine  is  first  extracted  with  ether  after  the  urine  is  made 
strongly  alkaline.  About  3-t'5°'0  of  the  quiniue  given  is  recoverable  in 
the  urine,  and  the  greater  part  of  this  (25'5%)  is  excreted  during  the 
first  twenty-four  hours.  If  the  quinine  is  given  by  the  mouth  in 
combinatiou  with  arsenic  or  iron,  the  absorption  and  excretion  of 
quinine  are  not  affected.  W.  D.  H. 

Micro-chemical  Detection  of  Alkaloids,  particularly  in  the 
Leaves  of  Pilocarpus  pennatifolius.  O.  Tunman  (Chem.  Zentr., 
1909,  i,  1510  — 1511  ;  from  Schweiz.  Woch.  Chem.  Pharm.,  1909,  47, 
177 — 183). — The  reagents  are  applied  directly  to  the  cells.  Zinc 
chloride-iodine  forms  dark  black  droplets,  which  exhibit  rapid  motion, 
but  dissolve  after  fifteen  minutes.  The  disadvantage  of  this  test  is 
that  the  strong  cellular  walls  of  the  epidermis  is  also  attacked.  If 
the  preparations  are  soaked  for  a  few  seconds  in  a  drop  of  dilute  nitric 
acid  (1:5)  and  then  placed  on  another  object  glass  with  a  little  absolute 
alcohol,  a  crystalline  deposit  of  pilocarpine  nitrate  will  be  noticed. 
When  moistened  on  a  slide  with  potassium  mercuric  iodide,  and  then 
with  a  few  drops  of  hydrochloric  acid,  a  grey,  amorphous  precipitate  is 
formed.  Solution  of  iodine  in  potassium  iodide  (1  part  of  each  to  200 
parts  of  water)  causes  in  the  pilocarpine-containing  cells  numerous 
dark  brown  or  reddish-brown,  lustrous,  oily  droplets,  which  unite  to 
larger  drops  and  theu  soon  disappear.  With  slightly  acidified  iodine 
solutions,  finely  granulated  masses  are  obtained.  The  same  occurs  with 
potassium  bismuth  iodide,  but  the  precipitates  are  then  of  a  bright  red 
colour. 

The  author  describes  how  the  pilocarpine  alkaloids  are  distributed. 
In  the  inner  tissues  some  cells  give  decided  reactions  for  alkaloids, 
whilst  neighbouring  tissues  do  not  contain  a  trace.  L.  DE  K. 

A  New  Method  for  Detection  of  Indole  in  Culture  Media. 
G.  Moeelli  (Ztntr.  Bakt.  Par.,  1909,  i,  50,  413— 415).— Indole 
gives  a  red  coloration  with  oxalic  acid.  The  test  for  indole  is  carried 
out  by  hanging  a  piece  of  filter  paper,  which  has  been  dipped  in 
saturated  oxalic  acid  and  then  dried  and  sterilised,  just  above  the 
culture  medium.  S.  B.  S. 

Detection  of  Coal-tar  Colours  in  Wine  by  means  of  the 
Reaction  between  Iodine  and  Tannin.  Carlo  Oonti  (Boll.  Chim. 
Farm.,  1909,  48,  295 — 298). — A  solution  of  tannin  absorbs  iodine, 
giving  a  liquid  which  does  not  react  with  starch  paste,  and,  if  not 
saturated  with  iodine,  does  not  evolve  iodine  when  distilled  almost  to 
dryness.  When  iodine  is  added  to  a  red  wine,  all  the  natural  colouring 
matter  of  the  latter  is  precipitated,  the  reaction  proceeding  rapidly  and 
completely  in  the  warm.  This  reaction  is  applied  to  the  detection  of 
coal-tar  dyes  in  wines,  the  procedure  being  as  follows. 

One  hundred  e.c.  of  the  wine  are  freed  completely  from  alcohol  by 
evaporation,  the  eold  residue  being  made  up  to  the  original  volume 
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with  water.  To  the  liquid,  heated  at  40 — 50°  on  a  water-bath  and 
shaken,  a  2%  solution  of  iodine  in  potassium  iodide  solution  is  added 
until,  on  testing  with  starch  paper,  the  coloration  does  not  remain 
constant.  The  solution  is  heated  iu  a  water-bath  so  long  as  the 
precipitate  does  not  become  flocculent  or  assume  an  orange-red  colour  ; 
it  is  then  left  for  three  to  four  hours  and  filtered.  To  10  c.c.  of  the 
filtrate  is  added,  drop  by  drop,  a  slight  excess  of  sodium  thiosulphate 
solution.  Natural  wine  then  appears  pale  yellow,  whilst  wine  coloured 
artificially  with  an  acid  dye  is  rendered  more  or  less  red  ;  the  latter 
colour  becomes  more  evident  if  the  acid  of  the  wine  precipitates  free 
sulphur  from  the  excess  of  thiosulphate.  In  this  way  1  part  of 
colouring  matter  per  100,000  of  wine  is  rendered  evident.  Should  the 
coloration  be  doubtful,  a  thread  of  fat-free  wool  is  boiled  for  twenty 
minutes  in  a  portion  of  the  residual  liquid  acidified  with  a  few  drops 
of  hydrochloric  acid.  The  wool  is  removed,  well  washed,  and  gently 
heated  in  dilute  sodium  thiosulphate  solution.  With  a  natural  wine, 
the  wool  then  has  a  yellow  colour,  whilst  with  a  wine  artificially 
coloured,  it  has  a  distinct  rod  colour.  This  modification  detects  1  part 
of  colouring  matter  per  400,000  of  wine.  T.  H.  P. 

Detection  of  Urobilin  in  Urine.  P.  GuiGUHs(C7<ew».  Zenlr.,  1909, 
1,  1273;  from  Bull.  Soi.  Pharm.,  1909,  16,  88— 89).— The  author 
proposes  to  precipitate  the  urobilin  by  saturating  the  urine  with 
ammonium  sulphate  after  acidification  with  hydrochloric  acid.  The 
precipitate  is  washed  with  a  saturated  solution  of  ammonium  sul- 
phate, dried  iu  a  vacuum  over  sulphuric  acid  or  calcium  oxide,  and 
then  extracted  with  hot  ethyl  acetate.  The  solution  which  contains 
the  urobilin  is  examined  spectroscopically.  The  chief  absorption 
bands  lie  between  green  and  blue  from  A.  =  502 — 482  or  501 — 483. 
If  ziuc  acetate  is  added,  the  bauds  move  towards  A  =  51 7 — 497. 

L.  de  K. 

Estimation  of  the  Oxidation  Numbers  of  Urine  with 
Potassium  Permanganate.  Uili.e  (Cham,  Zentr.,  1909,  1,  1201  ; 
from  Apoth.  Zait.,  1909,  24,  146 — 147).— The  oxidation  number  of  a 
urine  is  tin1  number  ol  nig  of  oxygen  absorbed  by  1  c.c.  of  the  .sample. 
The  operation,  which  ia  the  same  as  in  the  Cube!  process  for  the 
estimation  of  oiganic  substances  in  water,  is  carried  out  as  follows: 
10  c.c.  of  diluted  urine  (lit  grams  :  1  00  c.c.)  are  mixed  with  50  c.c.  of 
water  and  25  0.0.  of  dilute  sulphuric  acid  (1  :  2),  and  heated  to  I  a  a  ling. 
,\'/|ll  I 'ei  in  1 1  iu  mate  is  then  added   until  the  liquid   is  dark   red,  and  thfl 

heating  is  continued  for  ten  minutes,     To  the  solution,  which  mu  I 

Btill  !"■  decidedly  red,  10  C.C  of  .V  10  oxalic  acid  are  ad. led.  and  then, 
again,  permanganate  until  the  liquid  is  permanently  coloured  alter  ten 
minute:'  boiling. 

The  oxidation  numbers  of  normal  urines  seem  to  lie  between  I  and 
I '. .  Diabetic  and  other  abnormal  urines  absorb  from  13— II  mg,  of 
OXygl  I.  iu:  Kj 
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Ultra-violet  Band  Spectrum  of  Phosphorus.  Antoine  he 
Ckamont  and  Charles  de  Watteville  (Compt.  rend.,  1909,  149, 
2«J3 — 2(1(3). — Attention  is  called  to  the  agreement  in  the  constitution 
of  the  ultra-violet  spark  and  flame  spectra  obtained  independently  by 
the  two  authors  in  operating  with  a  solution  of  phosphoric  acid.  The 
results  aie  tabulated  in  parallel  tables.  H.  M.  D. 

Absorption,  Fluorescence,  Magnetic  Rotation,  and  Anomalous 
Dispersion  of  Mercury  Vapour.  Robert  W.  Wood  (Physikal. 
ZtiUch.,  1909,  10,  466 — 471*). — The  emissive  and  absorptive  properties 
of  mercury  vapour  have  been  examined,  more  especially  in  leference 
to  the  properties  of  the  absorption  band  at  \  2536.  The  changes  which 
take  place  in  the  absorption  spectrum  as  the  density  of  the  vapour 
increases  have  been  ascertained  by  means  of  photographic  records. 

The  fluorescence  spectrum  of  mercury  vapour  varies  with  the  nature 
of  the  sparking  electrodes,  and  the  observations  indicate  that  the  line 
X2536  is  due  to  the  action  of  rays  of  very  small  wave-length.  These 
rays  are  present  in  the  spark  spectrum  of  cadmium,  but  not  in  that  of 
zinc.  With  rise  of  temperature  the  intensity  of  the  fluorescence 
spectrum  gradually  diminishes,  and  ultimately  the  spectrum  dis- 
appears. 

The  band  at  \  2536  exhibits  strongly  developed  anomalous  dis- 
persion. In  accord  with  the  asymmetry  of  the  band,  it  is  found  that 
the  magnetic  rotation  of  the  plane  of  polarisation  is  very  largely 
altered  in  the  neighbourhood  of  the  band  on  the  ultra-violet  side, 
whereas  on  the  other  side  of  the  band  the  rotation  is  not  perceptibly 
increased.  H.  M.  D. 

Anomalous  Rotation  Dispersion.  Hermann  Gross.mann  (Ber., 
1909,42,  2646—2648.  Compare  Tschugaeff,  this  vol.,  ii,  631). — 
The  effect  of  the  solvent  on  the  rotation  dispersion  of  ethyl  tartrate 
has  been  examined,  and  the  following  numbers  obtained  for  [a]. 

Reil.  Yellow.  Green,  Pali-  blue.  Blue. 

Pure  ester    +6-9(3  +  7-29  +  77>0  +6-60  +6-67 

In  cblorobenzene    +8-23  +  8-67  +9-50  +8-33  +7-50 

In  benzyl  alcohol   +17-8  +20-2  +24-2  +266  +274 

In  pyridine +33-4  +387  +490  +55-8  +  605 

In  letrauhloroethylene  ...  +271  +193  +0-58  -112  448 

In  tetrachloroethane -6'29       -8'93  +13-14  -17-37  -22-33 

J.J.  S 

Action  of  Gravity  on  the  Induced  Activity  of  Radium. 
Louis  Wertensiein  (Compt.  rend.,  1909,  149.  268 — 271.  Com- 
pare Curie,  Abstr.,  1907,  ii,  728).  —  From  an  examination  of 
the  rate  of  decay  of  the  induced  activity  of  radium  deposited 
under  the  influence  of  gravity,  it  is  shown  that  radium. 1  is 
entirely  absent.  This  has  evidoutly  been  transformed  in  the  time 
*  and  Phil.  Mug.,  190!\  [vij,  18,  240—249. 

VOL.  XCVI.  ii.  48 


714.  ABSTRACTS   OF   CHEMICAL   PAPERS. 

required  for  the  deposition  of  the  active  particles.  In  further 
experiments  described  by  the  author,  parallel  plates  were  placed 
horizontally  at  different  distances  from  one  another,  and  exposed  to 
radium  emanation  in  a  closed  vessel.  The  decay  curves  obtained  by 
examination  of  the  induced  activity  deposited  on  the  inner  faces  of  the 
upper  and  lower  disks  differ  in  general  very  considerably.  The 
difference  depends  on  the  distance  between  the  parallel  plates,  and 
for  a  given  distance  it  depends  on  the  hygrometric  condition  of  the  air. 

H.  M.  D. 

Chemical  Action  of  Penetrating  Radium  Rays  on  "Water. 
Miroslaw  Kernbaum  (Compt.  rend.,  1909,  149,  116 — 117.  Compare 
this  vol.,  ii,  364). — The  action  of  the  /?-  and  y  rays  of  01  gram 
of  radium  chloride  on  30  c.c.  of  distilled  water  during  forty-one  days 
produced  165  cub.  mm.  of  hydrogen  without  a  trace  of  oxygen.  By 
titration  of  the  water  with  very  dilute  potassium  permanganate,  it 
was  established  with  a  possible  error  of  10%  that  the  equivalent  of 
oxygen  remained  in  the  water  as  hydrogen  peroxide.  The  decomposi- 
tion of  water  according  to  the  equation  2H20  =  H2Os  +  H,  requires 
066  Cal.  per  165  cub.  mm.  of  hydrogen  liberated,  whence  it  follows 
that  only  1/17,500  of  the  total  energy  developed  by  the  radium  was 
utilised  in  decomposing  the  water.  In  an  experiment  with  a  glass 
container  having  thinner  walls,  this  fraction  was  increased  to 
1/11,600. 

A  powerful  beam  of  Rlintgen  rays  acting  under  exactly  parallel 
conditions  for  one  hundred  hours  failed  to  produce  either  hydrogen 
or  hydrogen  peroxide.  The  conclusion  is  drawn  that  the  decomposi- 
tion of  water  by  radium  is  mainly,  if  not  entirely,  the  work  of  /J-rays. 
The  simultaneous  production  of  hydrogen  and  hydrogen  peroxide  is 
an  abnormal  phenomenon,  although  peroxide  alone  is  formed,  for 
example,  by  tho  contact  of  water  with  certain  heavy  metals.     II.  J.  C. 

Evolution  of  Radium  Emanation.  II.  Heechefinkkl  (Compt. 
villi.,  1909,  140.  l'T.'i — 278).— The  proportion  of  radium  emanation 
which  is  evolved  from  solid  radium  sails,  or  barium  salts  containing 
radium,    is   very   small  compared    with   the  proportion  of   actinium 

emanation  which  i'  separated  from  the  rare  earth  salts  which  usually 
accompany    actinium.       With    the    object    of    obtaining   information   in 

regard  to  this  difference  in  behaviour,  the  author  has  measured  the 
quantity  of  emanation  evolved  by  various  precipitated  substance  oon« 
taiDing  radium.      These    include    hydroxides,     fluorides,    chromaten, 

oxalate-',  and  sulphates,  which  Wire  dried   lor  twenty   foul    hom  -  at  111' 

before  being  sealed  up  in  tidies  for  the  determination  of  the  emanation 

Which     they    give     Up,         Whereas    barium     salts    generally    retain    the 

einainitii.il  t..  a  marked  extent,  it  is  possible  t..  obtain  a  much  larger 
proportion  of  the  total  emanation   formed   from  the  radium   present 

when  this  is  associated   with    the    hydroxides    of    iron   or   uranium.  Willi 

ferric  chromate  or  didymium  fluoride.  II.  M.  I*. 

Ratio    between     Uranium     and     Radium    in     Radioactive 

Mnioraln.       Mile.     Ellen     Qleditscu    (Compt.    rend.,    1909,     149, 

I,     The  method   u  ed   bj  the  author  for  the  estimation  of 
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radium  in  radioactive  minerals  (this  vol.,  ii,  533)  has  been  examined 
for  possible  sources  of  error,  and  found  to  give  trustworthy  results. 
The  values  obtained  for  the  ratio  of  radium  to  uranium  in  French 
autunite,  Joachimsthal  pitchblende,  and  Ceylon  thoiianite  are  respec- 
tively 285,  358,  and  4-19  xlO-7.  These  results  indicate  that  the 
ratio  is  variable  within  certain  limits,  and  various  hypotheses  relating 
to  the  variability  are  discussed.  In  view  of  these  observations,  the 
number  obtained  for  the  average  life  of  uranium  on  the  assumption  of 
a  constant  ratio  cannot  be  accepted  as  correct.  H.  M.  D. 

Isolation  and  Relative  Activity  of  Uranium-A.  Bela 
Szilard  (Compt.  rend.,  1909,  149,  113 — 115.  Compare  Schmidt,  this 
vol.,  ii,  206). — The  presence  of  traces  of  iron  is  advantageous  in  pre- 
cipitating certain  radioactive  products,  including  uranium-A,  by  means 
of  barium  sulphate.  Pure  barium  sulphate  hardly  precipitates  any 
uranium-A  in  absence  of  uranium  and  iron  (compare  Moore  and 
Rchlundt,  Abstr.,  1906,  ii,  721),  whereas  ferric  hydroxide  carries  down 
uranium- A  very  easily.  Uranium  acetate  solution  with  addition  of 
ferric  acetate,  ammonium  acetate,  and  a  little  acetic  acid  is  boiled  for 
a  few  minutes  and  filtered  hot.  The  precipitate  of  feme  hydroxide  is 
washed,  redissolved  in  acetic  acid,  and  parti)'  precipitated  by  the  same 
process.  Or,  the  first  precipitate  is  dissolved  in  hydrochloric  acid  and 
the  iron  extracted  with  alcohol-free  ether,  leaving  the  uranium-A  in 
the  aqueous  solution.  On  repeating  the  separation  of  uranium-A  from 
the  same  lot  of  uranium  daily  for  twelve  days,  the  activity  of  the  last 
four  precipitates  was  constant,  and  equal  to  only  i%  of  the  total 
uranium-A"  activity.  It  is  therefore  assumed  that  the  residual 
uranium  was  practically  free  from  uranium-A.  lonisation  measure- 
ments show  that  the  uranium-A  in  equilibrium  with  uranium  is  respon- 
sible for  0'237  of  the  total  radioactivity.  If  it  is  assumed  that 
uranium  is  decomposed  2,000,000  times  as  slowly  as  radium,  only 
2'10"u  grams  of  uraniuru-A  would  be  present  in  1  gram  of  uranium 
in  equilibrium.  Pure  uranium-A'  must  then  be  ten  milliard  times  aa 
active  as  uranium  in  equilibrium.  R.  J.  C. 

Radioactivity  of  Compounds  of  Erbium,  Potassium,  and 
Rubidium.  W.  W.  Strong  (Amer.  Chem.  J.,  1909,  42,  H7— 150). 
— A  number  of  minerals  and  salts  of  the  rarer  elements  have  been 
examined  for  radioactivity  by  placing  them  in  dishes  covered  with  :i 
screen  containing  several  openings,  above  which  a  photographic  plate 
is  exposed  to  the  salt  below  for  about  six  months.  The  salts  were 
collected  about  fifteen  years  ago,  and  include  those  of  potassium,  zir- 
conium, caesium,  lead,  bismuth,  yttrium,  tungsten,  sodium,  molybdenum, 
niobium,  rubidium,  erbium,  tantalum,  lanthanum,  vanadium,  neo- 
dymium,  praseodymium,  and  ruthenium.  The  majority  of  the 
potassium  salts  and  all  of  the  erbium  and  rubidium  compounds 
produce  photographic  impressions.  C.   S. 

Relations  between  the  Inactive  Gases  and  the  Radioactive 
Elements.  F.  II.  Lorino  (Chem.  Aett-s,  1909,  100,  37— 39).— It  is 
ehown  that  the  inert  gases  and  certain  radioactive  elements  can  be 

48—2 
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arranged    in    series  of   four,  so  that  the  second   differences   between 
the  atomic- weight  numbers  are  in  inverse  geometrical  progression. 

H.  M.  D. 

A  Method  of  Registering  the  Length  of  the  Path  of  a -Rays, 
and  a  Peculiarity  of  the  Path.  Bela  Szilard  (Compt.  rend., 
1909,  149,  271 — 273). — A  zinc  sulphide  screen,  prepared  by  covering 
a  glass  slip  with  a  thin  layer  of  the  substance,  is  placed  at  a  certain 
angle  above  a  layer  of  the  radioactive  material.  A  photographic  plate 
is  placed  in  direct  contact  with  the  glass  of  the  screen,  and  left 
exposed  for  a  period  which  depends  on  the  activity  of  the  material 
under  examination.  With  this  arrangement,  the  only  rays  which 
can  act  on  the  plate  are  the  luminous  rays  generated  by  the  impact  of 
the  a-rays  on  the  phosphorescent  screen.  That  part  of  the  screen 
which  is  within  the  range  of  the  a-rays  produces  an  effect  on  the 
immediately  adjacent  parts  of  the  photographic  plate,  and  from  an 
examination  of  the  plate  and  measurement  of  the  angle  of  inclination 
of  the  screen,  the  range  of  the  a-particles  can  be  determined. 

In  the  author's  experiments,  measurements  were  made  with  various 
specimens  of  polonium,  differing  very  considerably  in  activity,  and  the 
times  of  exposure  varied  from  three  days  to  four  months.  The  values 
of  the  range  obtained  in  the  different  experiments  agree  very  well, 
but  are  all  about  2  mm.  less  than  the  range  obtained  by  the  ionisation 
method.  II.  .M.  D. 

Behaviour  of  Kunzite  under  the  Influence  of  Becquerel 
Radiation.  Stefan  Meyer  (Physikal.  ZeitscL,  190:>,  10,  483—484). 
— When  subjected  to  the  action  of  the  /3-  and  y-rays  of  radium,  the 
violet-red  colour  of  kunzite  changes  to  green.  This  colour  change 
does  not  affect  the  fluorescence  which  kunzite  exhibits  under  the 
influence  of  (i  rays.  This  is  also  exhibited  by  a  sample  of  the  mineral 
which  has  been  decolorised  by  heating.  The  fluorescent  light  is 
polarised  in  a  direction  parallel  to  the  long  axes  of  the  kunzite  fibres. 

When  kunzite,  transformed  by  the  action  of  /i  rays,  is  placed  in 
the  path  of  a  beam  from  an  arc  light,  the  green  colour  gradually 
disappears,  and,  after  passing  through  an  intermediate  colourless  stage, 
the  original  violet  red  colour  is  obtained.  The  transformation  is  due 
to  the  action  of  the  violet  and  ultra-violet  rays.  On  wanning,  the 
fluorescence  of  the  transformed  green  kunzite  commences  at  a  much 
lower  temperature  than  that  ol  the  unchanged  mineral.       li.  >l.  1). 

Influence  of  the  Polarisation  of  the  Exciting  Light  on  the 
Emission  of  Electrons  at  the  Surfaces  of  the  Alkali  Metals, 
.hin  I  i  in  and  Hans  Qbitbl  (Physikal.  Zeitsch.,  1909,  10. 
i  •  <  465).  —  Experiments  are  desoribed  winch  indicate  that  tha 
photo-electric  effect  produced  by  polarised  light  at  the  surfaced 
alkali  metals  It  dependent  on  the  relative  positions  <>l  the  plan 
incidence    and    polari  ation.      More  electrons    are   liberated  by 

which    is  polarised   al    righl  angli      to  the   plai f  incidence  than  bj 

lit'lit   which  i     parallel    polarised,     The   maximum    velocities  ol    the 
aie  approximately  the  same  in  the  two  cases.     On  the  other 
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hand,  the  proportion  of  the  total  electrons,  which  have  a  velocity 
smaller  than  the  maximum,  is  in  all  cases  greater  for  light  which  is 
polarised  at  right-angles  to  the  plane  of  incidence  of  the  active  light. 

H.  M.  D. 

Decomposition  of  Water  by  Ultra-violet  Rays.  Mieoslaw 
Kernbaum  (Compt.  rend.,  1909,  149,  273 — 275.  Compare  this  vol.,  ii, 
364). — Fifteen  o.c.  of  freshly  boiled  distilled  water,  contained  in  a 
quartz  vessel,  were  subjected  to  the  action  of  the  rays  from  a  mercury 
lamp  for  a  period  of  200  hours.  By  means  of  an  attached  manometer, 
gas  was  found  to  be  evolved  after  some  time.  This  appeared  to  be 
generated  at  a  constant  rate  for  a  considerable  period,  but  afterwards 
the  rate  of  evolution  diminished,  and  during  the  last  thirty-five  hours 
there  was  no  further  increase  in  the  pressure.  Examination  of  the 
gas  showed  it  to  be  hydrogen,  and  hydrogen  peroxide  was  detected  in 
the  water.  Ultra-violet  rays,  like  the  /J-rays  of  radium,  decompose 
water,  therefore,  according  to  the  equation  :   2H.,0  =  Ho02  +  H.,. 

H.  M.  D. 

Conductivity  and  Viscosity  in  Mixed  Solvents  Containing 
Glycerol.  M.  R.  Schmidt  and  Harry  C.  Jones  (Amer.  Chem.  J.,  1909, 
42,  37 — 95). — The  electrical  conductivity  of  lithium  bromide,  cobalt 
chloride,  and  potassium  iodide  has  been  measured  in  glycerol  at  25°, 
35°,  and  45  ',  and  in  mixtures  of  glycerol  with  water,  methyl  alcohol, 
and  ethyl  alcohol  respectively  in  dilutions  of  10  to  1600  litres; 
the  results  are  given  in  tabular  form  and  are  also  represented  by 
curves.  The  conductivities  in  pure  glycerol  are  comparatively  low, 
and  do  not  attain  definite  maxima  in  the  dilutions  used  ;  in  all 
cases  the  conductivities  in  the  mixed  solvents  are  less  than  the  sum 
of  the  conductivities  in  the  individual  solvents.  The  molecular  con- 
ductivity of  cobalt  chloride  in  ethyl  alcohol  is  abnormally  low,  and  it 
is  shown  by  ebullioscopic  measurements  that  in  this  solvent  the  salt  is 
considerably  polymerised.  The  temperature-coefficients  of  the  conduc- 
tivity of  the  salts  in  pure  glycerol  are  abnormally  high,  being  about  10°^ 
per  degree  between  25°  and  35°,  and  more  than  8%  per  degree  between 
35°  and  45°,  corresponding  with  the  great  diminution  in  viscosity  of  these 
solutions  with  rise  of  temperature.  In  the  case  of  solutions  of  cobalt 
chloride  in  ethyl  alcohol,  the  temperature-coefficient  of  the  conductivity 
is  negative. 

The  viscosities  of  the  pure  solvents,  of  the  mixed  solvents,  and  of 
i^/lO-solutions  of  the  three  salts  in  mixtures  of  the  solvents  in  varying 
proportions  have  also  been  determined  at  25°  and  35°.  The  tempera- 
ture-coefficient of  the  fluidity  of  glycerol  between  25°  and  35°  is  11  '53% 
per  degree,  which  is  nearly  equal  to  the  temperature-coefficients  of 
conductivity  of  the  salts.  The  fluidities  of  the  solutions  are  usually 
less  than  those  of  the  corresponding  solvents,  but  the  fluidity  of  Nj\0- 
solutions  of  potassium  iodide  in  water,  and  in  25°0  and  50°,,  glycerol  and 
water,  is  greater  than  that  of  the  solvents  themselves.  There  is  a  close 
parallelism  between  the  forms  of  the  conductivity  and  fluidity  curves  ; 
in  no  case  is  the  law  of  averages  obeyed.  As  a  dissociating  solvent, 
glycerol  resembles  water  more  than  it  does  the  alcohols. 
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The  paper  contains  a  summary  of  the  previous  results  of  Jones  and 
his  co-workers  on  this  subject.  G.  S. 

[Potential  Measurements.]  Jean  Biixitzer  (Zeitsch  physikal. 
Che,n..  1909,  67,  201— 202).— Palmaer's  criticisms  (Abstr.,  1907, 
ii,  -424)  of  the  author's  experimental  results  are  not  justified,  as  the 
more  important  experiments  have  now  been  repeated  by  Freundlich 
and  Mlikelt  (this  vol.,  ii,  368),  and  the  author's  results  confirmed. 

G.  S. 

Chemical  Action  and  Ionisation.  G.  Reboul  (Compt.  rend., 
1909,  149,  110—113.  Compare  Broglie  and  Brizard,  this  vol.,  ii, 
535). — According  to  the  electronic  theory  of  matter,  chemical  changes 
which  disturb  the  internal  equilibrium  of  the  molecules  might  cause  a 
liberation  of  ions  from  the  atoms.  An  apparatus  is  described  by  which 
chemical  operations  were  carried  out  on  one  plate  of  a  charged 
condenser  maintained  in  a  suitably  evacuated  vessel,  and  the  leak  due 
to  ionisation  was  measured  by  the  electrometer. 

Interactions  unaccompanied  by  effervescence,  such  as  the  neutralisa- 
tion of  bases  by  acids,  produce  no  ionisation,  even  when  much  heat 
is  disengaged.  Interactions  accompanied  by  effervescence,  such  as  the 
action  of  acids  on  metals,  give  rise  to  both  positive  and  negative 
ionization,  the  former  usually  predominating.  Actions  in  which  the 
gas  between  the  condenser  plates  participates,  such  as  the  action  of 
carbon  dioxide  on  fused  potash  or  the  oxidation  of  metallic  sodium, 
give  rise  to  ionisation  so  long  as  the  attack  is  superficial,  but  quickly 
dit-appearing  when  the  action  penetrates  below  the  surface.  Charges 
of  both  sign  are  produced  with  a  preponderance  of  negative,  Caseous 
interactions  may  give  rise  to  great  conductivity,  such  as  in  the 
interaction  of  ammonia  and  hydrogen  chloride,  or  a  small  conductivity, 
as  when  ammonia  and  fumes  of  nitric  acid  iuteract. 

The  conclusion  is  drawn  that  in  every  medium  where  molecular 
di-turbance  occurs,  electric  conductivity  is  found,  l'roof  is  lacking, 
however,  that  the  effect.--  described  are  duo  to  electrons  apart  from 
material  particles. 

Note  by  A.  < !  ai  ii  i:u  (ibid.,  113). — In  the  Sol  fa  tare  at  Naples  the 
Steaming  exhalations  which  arise  everywhere  on  a  hot  da)  an 
visibly  intensified  by  the  kindling  of  a  llame  at  ono  point.  This 
phenomenon  is  attributable  to  the  condensing  offect  of  ions  produrnl 
by  the  flama  R.  J.  Q 

Theory  of  Volatilisation  by  Atomic  Rays.  Johannes  Stuck 
(XeiUr/i.  Eltktrochmn.,  1909,16,  509—512).  Fkanz  Pisohek  (ibid., 
513  514).  With  reference  to  Kohlschutter's  latest  publication  <>n 
the  <-ai  bodic  volatilisat  ion  of  metals  (this  vol.,  ii,  639),  Stark  gives  an 
apj  i"  i  mat.  i\  quantitative  development  of  his  theorj  ol  the  phenomena 
(  \l.  tr.,  1908,  ii,  1<K>7).  Tho  kinetic  energy  imparted  to  an  atom  01 
matt,  ;/;,.  cai  rying  a  pa  itive  charge,  e.  in  passing  i  hrough  a  cat  bode  fall 
ol  potential,  £T  volts,  is  '"vY     ' ''  ■'""      When  an  atom  moving  with 

tin     velocity  oollides  with   a   metallic   atoi i    the   surface  of  the 

uathode  moving  at  a  comparatively  low  velocity,  aud  u    u ig  ela 


GENERAL    AND    PHYSICAL   CHEMISTRY.  719 

impact,  the  velocity  of  the  metallic  atom  (of  mass  mt)  after  impact  is 
v2  —  2  s///ij  ■'/«.,  x  v/2eA'/300.  The  volatilisation  should  thus  increase, 
other  things  being  equal,  with  the  molecular  weight  of  the  gas.  The 
volume  of  the  atoms  of  the  gas  is  also  of  importance,  because  a  small 
atom  has  a  greater  chance  of  penetrating  below  the  surface  layer 
of  the  cathode  before  collision,  and  only  collisions  at  the  surface  are 
likely  to  result  in  the  escape  of  an  atom  of  metal  from  the  cathode. 
This  may  be  why  the  volatilisation  in  hydrogen  soon  becomes 
independent  of  the  cathode  fall.  The  existence  of  a  limiting  value 
of  the  cathode  fall  below  which  volatilisation  does  not  occur  is 
regarded  as  of  great  interest,  because  if  the  atoms  of  metals  are  held 
together  by  electrical  forces,  a  certain  definite  increase  of  the  energy  of 
an  atom  would  be  needed  to  overcome  these  forces  and  allow  of  the 
escape  of  an  atom. 

Both  Stark  and  Fischer  criticise  Kohlschutter's  views  in  the  sense 
that  the  ratios  of  the  quantities  of  different  metals  volatilised  under 
similar  circumstances  approximate  so  very  roughly  to  multiple  pro- 
portions that  they  cannot  be  regarded  as  proving  the  formation  of 
chemical  compounds  between  the  metals  and  the  gases.  T.  E. 

Influence  of  Pressure  on  the  Electrolytic  Conductivity 
of  Solutions.  Friedrich  Korber  (Zeitseh.  physikal.  Chem.,  1909, 
67,  212—248.  Compare  Tammann,  Abstr.,  1899,  ii,  137).— The 
app  iratus  and  method  of  measuring  the  influence  of  pressure  on  the 
electrical  conductivity  of  solutions  have  already  been  described  by 
Tammann.  Observations  were  made  on  a  number  of  solutions  up 
to  pressures  of  3000  kilos,  per  sq.  cm. 

With  increase  of  pressure  the  electrical  conductivity  increases,  but 
the  magnitude  of  the  effect  diminishes  with  increase  of  temperature. 
The  isotherms  of  the  change  of  resistance  with  chauge  of  pressure  for 
dilute  solutions  of  potassium  chloride  show  minima  at  all  temperatures 
up  to  100°.  The  effect  of  pressure  on  the  ionic  friction  and  on  the 
viscosity  of  the  solvent  corresponds  for  aqueous  solutions  of  sodium 
chloride,  but  this  behaviour  is  not  general,  and  does  not  hold  for 
solutions  of  potassium  chloride.  It  is  shown  by  a  comparison  of 
the  results  for  dilute  solutions  of  a  number  of  potassium  and  sodium 
salts  that  the  influence  of  pressure  on  the  ionic  friction  for  strong 
electrolytes  is  the  sum  of  the  effects  on  the  individual  ions. 

Ions  with  small  atomic  weight  usually  show  a  larger  diminution  of 
factional  resistance  with  pressure  than  those  with  high  atomic  weight, 
but  potassium  and  sodium  ions  form  an  exception  to  this  rule.  With 
increase  of  temperature,  the  isothermals  representing  the  influence  of 
pressure  on  the  ionic  friction  for  different  electrolytes  tend  to  approach 
each  other,  but  it  is  shown  from  the  results  of  experiments  with 
hydrochloric  acid  that  hydrogen  ions  form  an  exception  to  this  rule. 

Up  to  the  highest  pressures  employed,  the  direction  of  the  influence 
of  pressure  on  the  conductivity  of  strong  electrolytes  is  independent 
of  the  concentration  up  to  moderate  concentrations  ;  the  magnitude  of 
the  effect  becomes  smaller  as  the  concentration  increases.  For  solutions 
of  greater  dilution  than  1  mol.  in  100  litres,  the  influence  of  pressure 
on  the  conductivity  of  the  solvent  water  becomes  of  importance,  and 


720  ABSTRACTS    OF   CHEMICAL   PAPERS. 

an  expression  is  given  which  represents  this  effect  in  dilute  solutions 
with  considerable  accuracy. 

The  curves  obtained  by  plotting  the  influence  of  pressure  on  the 
conductivity  for  solutions  of  zinc  sulphate  as  ordinates  against  the 
concentrations  as  abscissa?  show  distinct  maxima  at  a  concentration  of 
about  0'4  normal  solution  at  20c  for  all  pressures. 

The  effect  of  pressure  on  the  degree  of  dissociation  of  acetic  acid 
at  20°,  obtained  by  an  indirect  method,  agrees  with  that  calculated  by 
Planck's  formula,  but  with  increase  of  temperature  the  influence 
of  pressure  on  the  dissociation  increases,  whereis  according  to  Planck 
it  should  diminish.  G.  S. 

Technique  of  Electric  Transport  and  Dialysia  Experiments 
with  Organic  Colloids.  Filitpo  Bottazzi  (Atti  H.  Accad.  Linen, 
1909,  [v],  18,  i,  485 — 489). — A  description  of  apparatus  employed  iu 
these  measurements.  T.  H.  P. 

Electric  Charge  of  Textile  Substances  Immersed  in  Water 
or  in  Electrolytic  Solutions.  J.  Larcjuieu  des  Bancels  {Compt. 
rend.,  1909,  149,  316— 319).— Cotton,  wool,  and  silk,  etc.,  have  in 
distilled  water  a  negative  charge,  and  this  increases  in  alkaline 
solutions.  The  charge  diminishes  in  presence  of  acids,  and  may  even 
become  positive.  The  negative  charge  (in  distilled  water  or  an 
alkaline  liquid)  diminishes  under  the  influence  of  positive  ions  (Bi, 
Cu,  Zn),  and  increases  in  presence  of  positive  ions  (sulphate,  ferro- 
cyanide).  The  employment  of  tannin  or  potassium  dichi  ornate  das 
not  involve  any  appreciable  modification  in  the  charge  which  the 
textiles  take  in  water.  In  dyeing,  the  charge  may,  in  some  cases,  be 
modified.  The  charge  of  wool  dyed  with  methylene-blue  diminishes 
considerably,  owing,  perhaps,  in  part,  to  the  free  ions  contained  in 
solutions  of  tho  dye.  N.  II.  J.  M. 

The  Sun  as  a  Source  of  Heat  for  Chemical  Experiments. 
AlfbbdBtoob  and  Hans  Hkynemanh  (Her.,  1909,42,  2863— 286G).— 
By  focussing  the  sun's  rays  on  seme  Crystalline  silicon  contained  in 
an  evacuated  gl  iss  vessel,  the  crystals  wore  fused  in  a  few  seconds, 
showing  that  a  temperature  of  1450  had  been  attained;  copper  ami 
cast  iron  were  fused  almost  instantaneou  ly.  A  thermo-electric  couple 
heated  in  the  .  mie  way  registered  a  temperature  of  1030°,  whereas  on 
allowing  the  air  to  enter  the  vessel  the  temperature  did  not  exceed 
675°.  It  is  Imped  t ci  extend  this  investigation,  using  improved  lenses 
or  concave  mirrors,  P.  II. 

An  Approximate  Determination  of  the  Boiling  Point  of 
Metals.  II  iholdO.Qbsiihwood (Proc. Roy.Soc.,  1909,82,^,396  408). 
— The  metals  were  heated  In  n  carbon  tube  resistance  furnace,  the 
temperature  being  measured  by  an  optical  pyrometer  dirooted  on  the 
lower  part  of  the  crucible  through  a  side  t  u  I .  .  The  hoi  hug  point  wa 
ired  bv  observing  the  temperature  al  which  visible  ebullition  took 
irface  of  the  metal  being  watched  through  an  absorbing 
glass      \  .  ii  rent  of  by il rogon  through  the  furnace  facil /tated  ebull 
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by  diffusing  into  the  crucible  and  removing  the  heavy  vapour.  Carbon 
t lilies  were  used  as  crucibles,  except  in  the  case  of  metals  which  com- 
bine with  carbon,  which  were  heated  in  graphite  crucibles  brasqued 
with  pure  magnesia.  The  results  obtained,  which  may  require  some 
correction  when  the  temperature  scale  has  been  more  accurately  fixed, 
indicate  the  following  boiling  points:  aluminium,  1800°;  antimony, 
1440°;  bismuth,  1420°;  chromium,  2200°;  copper,  2310°;  iron, 
2450°;  lead,  1525°;  magnesium,  1120°;  manganese,  1900° ;  silver, 
1955° ;  tin,  2270°.  C.  II.  D. 

Determination  of  Molecular  Weights  by  the  Ebullioscopic 
Method.  KiciiARD  Meyer  and  Kurt  Desamari  (Her.,  1909,  42, 
2*09 — 2814). — In  the  determination  of  molecular  weights  of  sparingly 
soluble  substances  in  benzene  or  other  solvents  by  the  ebullioscopic 
method,  it  is  imperative  that  a  correction  be  applied  for  changes 
of  atmospheric  pressure.  From  Young's  measurements  the  b.  p.  of 
benzene  changes  00427°  per  1  mm.  between  70  and  90°,  so  that  a 
change  of  only  05  mm.  in  the  atmospheric  pressure  during  the  deter- 
mination maj'  affect  the  value  of  the  molecular  weight  to  the  extent  of 
50 — 80%.  The  best  plan  is  to  note  any  change  of  atmospheric 
pressure  on  an  aneroid  barometer,  reading  directly  to  0-l  mm.,  and 
apply  a  correction  to  the  b.  p.  of  benzene  calculated  from  the  above 
data.  Numerous  experiments  are  quoted,  in  which  very  different 
molecular  weights  of  one  and  the  same  substance  are  obtained  ;  by 
applying  the  correction,  the  values  become  concordant  and  approximate 
to  the  theoretical  value.  C.  S. 

Vacuum  Distillation  Apparatus  with  an  Electrically  Heated 
Discharge  Contrivance  for  Solid  Substances  with  High  or 
Low  Melting  Points.  Julius  Bredt  and  A.  van  der  Maaren- 
Jansen  (Annalen,  1909,  367,  354 — 358). — The  apparatus  described 
is  an  improvement  on  that  devised  by  Haehn  (Abstr.,  1906,  ii,  841),  in 
that  there  is  no  "  dead-space"  between  the  heating  arrangement  and 
the  distillation  flask.  The  exit-tube  of  the  distillation  flask  is  heated 
by  means  of  an  electric  current  which  is  caused  to  flow  through  a 
nickel  wire  about  1  '75  metres  long  and  0'2  mm.  diameter,  wound 
spirally  on  a  glass  rod,  the  whole  being  enclosed  in  a  sealed  glass  tube 
which  passes  down  the  centre  of  the  exit-tube.  It  is  possible  by  this 
device  to  heat  the  exit-tube  throughout  its  whole  length  to  300°,  and 
substances  such  as  colophony,  phenanthraquinone,  and  sulphur  may  be 
distilled  under  reduced  pressure  without  danger  of  the  exit-tube 
becoming  choked  during  the  process.  A  figuro  of  the  apparatus  is 
given  in  the  original,  which  should  be  consulted  for  details  as  to  the 
means  of  measuring  and  regulating  the  temperature  of  the  exit-tube,  etc. 

W.  H.  G. 

Law  of  Constant  Dissociation  Pressures.  Henry  Le  Ciiatemer 

npt.  rend.,  1909,  149,  250— 254).— The  author  points  out  that  the 

trustworthy  experimental  data  which  can  be  cited  as  evidence  of  the 

constancy    of    the    dissociation    pressure    in  the  dissociation  of  solids 

giving   rise   to   a   single   gaseous    product   of    dissociation   are    very 
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limited  in  Dumber.  On  the  other  hand,  many  observations  would 
appear  to  indie  ite  that  this  pressure  is  a  fraction  of  the  extent  of  the 
dissociation.  These  apparent  discrepancies  from  the  requirements  of 
the  phase  rule  are  supposed  to  be  due  to  the  action  of  surface  forces  in 
the  finely  divided  solid  product  of  dissociation. 

To  prevent  the  interference  of  surface  energy  in  measurements  of 
dissociation  pressure,  the  addition  of  a  small  quantity  of  a  solvent,  in 
which  both  the  solid  substances  are  measurably  soluble,  is  recommended. 
In  these  circumstances  the  equilibrium  pressure  is  quickly  set  up, 
and  the  variability  conditioned  by  the  fineness  of  subdivision  of  the 
solids  is  eliminated.  II.  M.  D. 

Method  of  Analysis  by  Miscibility  Curves  ;  Application  to 
Edible  Oils.  K.mile  Louise  (Oompt.  rend.,  1909,  149,  284—286). 
— The  temperatures  have  been  determined  at  which  acetone  when 
mixed  with  certain  oils  gives  rise  to  a  homogeneous  liquid.  When 
these  are  plotted  as  ordinates,  and  the  relative  proportions  of  oil  and 
acetone  as  abscissa.1,  curves  are  obtained  which  enable  different  oils  to 
be  easily  distinguished  from  oue  another.  Thediffereuces  between  the 
curves  are  made  the  basis  of  a  method  of  examining  oils.  According 
to  this,  increasing  quantities  of  the  oil  are  added  to  20  c.c.  of  acetone, 
and  the  temperature  at  which  miscibility  is  att  lined  is  determined 
after  each  addition.  The  oil  and  the  acetone  must  be  carefully 
dried  before  use,  and  the  latter  should  be  standardised  by  determining 
the  miscibility  for  petroleum  distilling  at  210 — 225°.  From  curves 
contained  in  the  paper,  it  is  evident  that  the  miscibility  determinations 
show  very  large  differences  for  olive  oil,  on  the  one  hand,  and  cotton 
seed  and  sesame  oil  on  the  other.  II.  M.  D. 

Role  of  the  Solvent  in  Chemical  Kinetics.  Hans  von 
IIai.ban  (Zeitach.  phyeikal.  Cham.,  1909,67,  129— 182).— The  rate  of 
decomposition  of  triethylsulphine  bromide  into  diethyl  sulphide  and 
ethyl  bromide  has  been  investigated  in  a  number  of  organic  solvents 
a i  different  temperatures.  As  regards  their  effect  on  the  rate  of  the 
reacl  ion,  solvents  can  be  divided  into  two  classes  :  (1)  those  containing 
hydroxy!  groups,  such  as  the  alcohols  and  acetic  acid,  in  which  the 

velocity  ie  Small:  (2)  Other  Bolvente,  Such  as  acetone  and  chloroform,  in 

which  the  velocity  is  much  greater.  The  variation  of  velocity  within 
the  groups  ie  comparatively  Bmall.     The  reaction  in  acetone  is  greatly 

retarded  by  the  addition  of  Water,  but  the  latter  has  much  leSI 
effect   On    the    reaction    in   acetic   acid.      The    temperature  coellicient  of 

the  reaction  is  high,  the  quotient  for  10°  being  sometimes  as  much  as 
G  at  low  temperatures,  bul  it  varies  greatly  with  the  solvent.  In  the 
greal  majority  of  oasas,  the  variation  of  the  velocity  with  temperature 
is  satisfactorily  represented  by  the  well  known  Arrhenius  formula. 

The  i  tte  of  formation  and  rate  of  decomposition  of  />  bromophenyl 
dimethylallylammonium  bromide  in  a  number  of  organic  solvents  have 
a  I  o  been  inve  tigatad.  fn  this  case,  also,  the  effei  i  of  temperatun 
the  nte  IPf  decompo  ition  is  very  great,  bul  the  rite  of  formation  "t 
the  .ili  is  much  leas  affected  by  >i  e  ol  temperature,  It  is  shown  by 
ebullioacopic  measuremenl  that,  contrary  to  the  Btatemenl  "I 
W.l,  kind  and  TeletolV  (Abstr.,  1904,  i,  37),  higher  ummonium 
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such  as  pheuylbenzylniethylallylammoniuin  iodide,  split  up  only  into 
two  components  in  boiling  chloroform. 

The  bearing  of  the  above  results  is  discussed  at  length.  There  is 
no  general  relationship  between  the  rate  of  reaction  and  the  properties 
of  the  solvent,  and,  as  van't  Hoff  has  pointed  out,  such  a  relationship 
is  only  to  be  expected  when  it  is  possible  to  separate  the  purely  kinetic 
influence  of  the  solvent  from  its  effect  on  the  equilibrium.  The 
solubility  in  a  particular  solvont  of  the  reacting  substances  and  the 
substances  formed  appear  to  be  of  great  importance  in  determining 
the  velocity. 

The  general  question  of  the  effect  of  temperature  on  the  rate  of 
chemical  reactions  is  discussed,  the  recent  work  of  Trautz  and 
Volkmann  (Abstr.,  1908,  ii,  824)  being  adversely  criticised  in  some 
respects.  The  temperature-coefficient  of  unimolecular  reactions  appears 
in  general  to  be  higher  than  that  of  polymolecular  reactions. 

G.  S. 

Formation  of  Esters.  Anton  Kailan  (Zeilsch.  Elektrochem., 
1909,  15,  500-505.     Compare  this  vol.,  ii,  129,  305).— Polemical. 

T.  E. 

Proposed  Solution  of  the  Equation  of  Condition  for 
Calculating  Atomic  Weights.  Gustave  D.  Hinriciis  (Compl. 
rend.,  1909,  149,  124—125.  Compare  this  vol.,  ii,  140).— The  author 
objects  to  the  solution  of  his  equation  of  condition  (Abstr.,  1907,  ii, 
945)  worked  out  by  Dubrueil  by  the  method  of  least  squares  (Abstr., 
190S,  ii,  937).  Hinrichs'  equation  requires  an  inverse  proportionality 
between  x,  the  deviation  of  the  atomic  weight  from  a  round-number 
value  (X),  and  AX,  the  variation  in  atomic  ratio  when  X  is  increased 
by  1/100,000  of  its  value.  Dubrueil's  solution  of  the  equation  requires 
a  direct  proportionality  of  a;  to  AX.  A  careful  stud}'  of  the  one  hundred 
and  twenty  principal  chemical  actions  used  to  determine  atomic  weights 
lends  no  support  to  Dubrueil's  thesis.  R.  J.  C. 

New  Proof  of  the  Existence  of  Molecules.  III.  The 
Svedberg  (Zeilsch.  physikal.  Chem.,  1909,  67,  249 — 256.  Compare 
this  vol.,  ii,  277,  5G1). — In  connexion  with  the  previous  observations, 
it  is  now  shown  that  the  depth  of  colour  of  a  colloidal  solution  of  gold 
is  increased  by  warming  and  by  the  addition  of  electrolytes  ;  Na'  ions 
have  much  less  effect  than  Ba'"  ions.  In  this  case,  also,  increase  in 
absorptive  power  corresponds  with  an  increase  in  the  size  of  the 
particles. 

A  solution  of  colloidal  gold  containing  extremely  fine  particles 
has  been  prepared  both  in  the  presence  and  absence  of  gelatin  as 
protective  colloid,  and  it  has  been  found  that  under  equivalent 
conditions  the  depth  of  colour  is  less  when  gelatin  is  present,  a  result 
ascribed  to  the  effect  of  gelatin  in  hindering  the  coagulation  of  the 
particles.  This  view  is  further  supported  by  the  observation  that  the 
time  taken  to  obtain  the  same  depth  of  colour  is  approximately 
proportional  to  the  amount  of  gelatin  added.  G.  S. 

Improved  Form  of  Safety  Valve.  H.  Stoltzenberg  (Chem. 
Zeit.,    1909,  33,  779.     Compare  Abstr.,    1908,  ii,   828).— The  safety 
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valve  previously  described  (loc.  cit.),  beiDg  made  in  one  piece,  was 
difficult  to  clean,  especially  the  internal  ground-glass  joint;  this  has 
been  overcome  by  having  the  outside  jacket  made  in  two  pieces,  which 
are  held  together  and  kept  air-tight  by  a  stout,  wide  elastic  band. 
This  improvement  allows  of  the  valve  being  taken  completely  to  pieces 
for  cleaning  purposes,  and  does  not  detract  from  its  efficiency. 

J.  V.  E. 


(! 
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New  Safety  Valve  for  "Water  Pumps.  C.  Gerhardt  (Zeilsch. 
anal.  Chan.,  1909,  48,  460 — 462). — To  prevent  any  variation  in  the 
water-pressure  causing  a  backward  flow  of 
water,  an  automatic  cut-off  valve,  indicated  by 
V  in  the  accompanying  figure,  is  inserted 
between  the  pump  and  the  vessel  to  be 
exhausted.  A  is  a  conical  rubber  washer,  which 
fits  closely  into  the  enlarged  end  of  tube  B 
so  as  to  close  it  completely  when  the  pressure 
in  the  vessel  being  exhausted  is  less  than  in  the 
pump  P.  J.  V.  E. 
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Automatic  Regulator  for  the  Pneu- 
matic Agitation  of  Liquids.  H.  Denevh 
{Bull.  Soc.  chim.  Belg.,  1909,  23,  315—318).— 
Miiller  has  devised  a  method  of  agitating 
liquids,  depending  on  the  alternate  efflux  and 
influx  of  air  in  wide  tubes,  the  lower  ends  of 
which  are  immersed  in  the  liquids.  The  author 
has  modified  Miiller's  apparatus  in  replacing 
the  mercury  pneumatic  interrupter  by  an 
In  the  latter,  a  wide  tube,  the  lower  end  of 
a  beaker  of  mercury,  carries  two  electrodes  of 

different  lengths,  neither  reaching  the  mercury  level,  and  is  connocted 

with  the,  vacuum  pump  (the   action  of   which  raises   tho   liquids  to  be 

agitated  in   the  wide  tubes).     As  this  tube  becomes  evacuated)  the 

mercury  rises,  and  when  it  covers  both  elec- 
trodes, a  current  passes  through  the  coils  of 

an  electro-magnet,   which,   by  depressing  a 

lover,  opens  the  pump  to  tho  atmosphere  and 

at  tho  same  time  completes  another  circuit 

winch     maintain.;     the    current    round     the 

electro  magnet,  until  tho  mercury  has   fallen 

below    both    electrodes.      This  arrangement 

permit    the  agitated  liquids  to  attain  their 

original  level  before  evacuation  re  c mences, 

E.  II. 
Adjuatible   Crucible  Support.     Oahi 

BORMAND    {Ztittek.     anal.    Cluia.,     1909,   48, 

The  arrangement  described  consists 
of  two  i  mil's,  the  upper  one  being  somewhat  larger  than  the  lower,  and 
from  it  three  ihoii  porcelain  rods  are  suspended.     By  raising  the  lower 
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ring,  the  porcelain  rods  are  brought  togethor,  and  form  a  convenient 
support  for  a  crucible.  As  will  be  seen  from  the  figure  on  p.  724,  by 
raising  or  lowering  the  smaller  ring  this  support  may  be  made  suitable 
for  almost  any  size  crucible.  J.  V.  E. 


Inorganic    Chemistry. 


System  Hydrogen  Chloride  and  Water.  Frank  F.  Eupert 
(J.  Amer.  Chem.  Soc,  1909,  31,851 — 866). — The  properties  of  aqueous 
solutions  of  hydrogen  chloride,  the  vapour  pressure  of  which  does  not 
exceed  one  atmosphere,  have  already  been  fully  studied.  Pickering 
(Ber.,  1893,  26,  277)  has  determined  the  f.  p.  of  solutions  con- 
taining from  0  to  48-8%  of  hydrogen  chloride,  and  has  shown  the 
existence  of  two  solid  hydrates,  namely,  the  dihydrate,  m.  p.  -  17'7°, 
and  the  trihydrate,  m.  p.  —  24'4°.  The  present  investigation  was 
primarily  undertaken  with  the  object  of  obtaining  a  solid  mono- 
hydrate. 

Solutions  of  a  composition  approximating  to  that  of  the  nionohydrate 
have  a  vapour  pressure  which  is  much  greater  than  one  atmosphere. 
The  experiments,  therefore,  had  to  be  carried  out  under  pressure,  and 
this  was  effected  by  the  use  of  sealed  tubes.  The  method  adopted  is 
described  in  detail. 

Determinations  of  the  densities  of  liquid  and  gaseous  hydrogen 
chloride  gave  the  following  results.  Density  of  the  liquid  (grams  per 
c.c.) :  at  51°,  0572  ;  at  50°,  0-597;  at  45°,  0-658  ;  at  40°,  0-707  ;  at 
35°,  0-749;  at  30°,  0-783;  at  20°,  0-839;  at  0°,  0929;  at  -15°, 
0-984;  at  -30°,  T032  ;  at  -50°,  1-090.  Density  of  the  vapour 
(grams  per  c.c.)  :  at  51°,  0-27S ;  at  50°,  0247  ;  at  45°,  0-215  ;  at  40°, 
0181  ;  at  35°,  0-152  ;  at  30°,  0-130  ;  at  20°,  0-0974  ;  at  0°,  00539  ; 
at  -15°,  0-0543;  at  -  30°,  0-0238  ;  at  -50°,  00125.  The  densities  of 
solutions  and  of  their  vapours  have  also  been  determined  up  to  the 
saturation  point  at  -  15°,  0°,  20°,  and  35°. 

The  composition-temperature  curve  for  the  system  hydrogen 
chloride  and  water  has  been  constructed  for  all  conditions  in  which  the 
liquid  and  a  solid,  or  two  liquid  phases,  appear,  the  portion  from  0  to 
50%  of  hydrogen  chloride  beh'g  taken  from  Pickering's  paper  (Zoo.  cit.). 
A  eutectic  point  occurs  at  57%  hydrogen  chloride  and  -  23-5°,  where 
the  system  is  monohydrate-dihydrate-solution-vapour,  and  a  maxi- 
mum f.  p.  is  found  at  about  669%  and  -  15'35°.  Near  this 
point  two  liquid  phases  are  formed,  the  new  phase  containing  more 
than  99  9%  of  hydrogen  chloride  giving  a  quadruple  point  for  the 
system  mouohydrate-solutiou-solution-vapour.  The  solubility  of  tho 
hydrogen  chloride  phase  in  the  water  phase  decreases  as  the  tempera- 
ture increases,  whilst  that  of  the  latter  in  the  former  increases  under 
these  conditions.     This  relation  continues  up   to  54-5°,   the   critical 
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point  of  the  hydrogen  chloride  phase.  The  portion  of  the  curve 
showing  the  equilibrium  between  the  monohydrate  and  the  liquid 
hydrogen  chloride  phase  was  not  investigated,  owing  to  the  difficult}'  of 
measuring  such  small  quantities  of  water. 

The  monohydrate,  the  existence  of  which  was  confirmed  by 
analysis,  forms  white  crystals,  has  D  T48,  f.  p.  -  15'35°,  is  very 
soluble  in  water,  but  only  slightly  so  in  hydrogen  chloride,  and  has  a 
vapour  pressure  at  its  m.  p.  which  is  approximately  equal  to  that  of 
pure  hydrogen  chloride,  namely,  17'3  atmospheres.  E.  G. 

Isomorphism  between  Tellurium  and  Sulphur.  Giovanni 
Pellini  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i,  701— 706).— The 
course  of  the  solidification  curve  for  mixtures  of  tellurium  and  sulphur 
indicates  that  these  two  elements  do  not  unite  to  form  compounds. 

T.  II.  P. 

Solid  Hydrates  of  Ammonia.  Frank  F.  Rucert  (J.  Amer.  Chem. 
Soc,  1909,  31,  866 — 868). — Although  the  monohydrate  of  ammonia, 
or  ammonium  hydroxide,  is  regarded  as  a  compound,  owing  to  the  simi- 
larity of  the  properties  of  its  solutions  to  those  of  the  alkali 
hydroxides,  the  substance  has  not  hitherto  been  obtained  in  the  solid 
state.  An  investigation  of  the  ammonia  hydrates  has  therefore  been 
carried  out. 

The  f.  p.'s  of  solutions  of  ammonia  containing  from  4'1%  to  100% 
have  been  determined,  and  the  results  plotted  as  a  curve  which 
shows  maximum  f.  p.'s  at  about  49%,  f.  p.  -79°,  and  at  65%,  f.  p. 
—  79°.  The  monohydrate  theoretically  contains  4859%  of  ammonia, 
and  the  hydrate,  2NII.,, lf.,0,  6540%.  Eutectic  points  probably 
occur  at  32%  at  about  -  1 15",  57-5%  at  -86-5°,  and  785%  at  -96°. 

Ammonia  monohydrate  forms  small,  colourless  crystals,  whilst  those 
of  the  hydrate,  _N  II ..,ll.,(>,  are  much  larger,  transparent,  and  needle 
shaped.  Solutions  containing  from  25  to  60%  of  ammonia  are  wry 
viscous  below  -60°,  whilst  at     -100°  the  33%  solution  can  hardly  be 

stilled.  B.  ti. 

Allotropic  States  of  Phosphorus.  Pierre  Jolidois  (Com/'!. 
rend.,  1909,  140,  287— 289).— When  ordinary  red  phosphorus  is 
heated  in  exhausted  tubes  at  temperatures  above  360°,  its  density 
increases  from  2*18  to  2-37,  and  a  new  form,  termed  pyromorphio 
phosphorus,  is  obtained.  The  velocity  of  the  transformation  increases 
with  the  temperature,  and  although   very  slow  at   363°,  it    can  be 

observed  even   at  350°  il   incline,  which  aels   as   a   Oatalyst,  is   added   in 

very  small  quantity,     <>n  examination  of  specimens  of  rod  phosphorus 
which  bad   been  partly  transformed  into  the  pyromorphio  variety,  it. 
Found  that  these  are  always  homogeneous,  as  if  a  solid  solution  had 
been  formed, 

Red  pho  phorus  melts  when  heated  to  726  ;  the  liquid  has  :>  \  iolel 
colour  and  i>i':'7.  When  the  molten  phosphorus  is  rapidly  cooled) 
it  is  not  transformed  Into  yellow  phosphorus,  as  has  been  Btated  by 
Chapman  ("ftan   ,  1898,  TO,  1  II.  M.  I>. 
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Preparation  and  Properties  of  Solid  Hydrogen  Phosphide, 
P,.,H,..  Alfred  Stock,  Willy  BOttcher,  and  Walter  Lenger  (Ber., 
1900,  42,  2S39 — '2817). — The  method  of  preparation  depends  on  the 
observation  that  spontaneously  inflammable  hydrogen  phosphide,  P2H4, 
on  coming  into  contact  with  granulated  calcium  chloride  is  converted 
into  the  solid  phosphide,  P12tf6i  and  phesphine.  A  yield  of  8  giams  of 
the  solid  from  1  kg.  of  calcium  phosphide  can  be  obtained  as  follows. 
A  conical  filtering  flask,  three-quarters  filled  with  water,  is  immersed 
in  a  slanting  position,  with  the  side-tube  pointing  upwards,  in  a  warm 
water-bath  at  60°.  The  side-tube  is  connected  to  a  short  reflux  con- 
denser, the  far  end  of  which  passes  into  the  lower  end  of  the  first  of  a 
series  of  three  wide  glass  tubes  filled  with  granular  calcium  chloride  ; 
the  third  tube  is  attached  to  a  wash-bottle  containing  hydrochloric 
icid,  the  other  end  of  the  wash-bottle  being  connected  to  the  draught 
of  a  fume  cupboard.  After  displacing  the  air  in  the  apparatus  by 
carbon  dioxide,  small  lumps  of  calcium  phosphide,  1  cm.  thick,  are 
introduced  into  the  water  in  the  filtering  flask  through  a  wide  glass 
tube  passing  through  the  cork  in  the  neck.  The  formation  of  appreci- 
able quantities  of  solid  phosphide  in  the  wash-bottle  is  an  indication 
that  the  efficiency  of  the  calcium  chloride  is  exhausted  ;  a  current  of 
carbon  dioxide  is  then  again  passed  through  the  apparatus,  and  the 
calcium  chloride  with  the  solid  phosphide  is  gradually  added  to  dilute 
hydrochloric  acid,  cooled  to  0°,  and  thoroughly  shaken  until  all  the 
calcium  chloride  has  dissolved  ;  rise  of  temperature  and  exposure  to 
sunlight  must  be  avoided.  The  solid  phosphide  in  then  repeatedly 
washed  with  ice-cold  water,  then  with  alcohol  and  dry  ether,  and  finally 
filtered  by  the  aid  of  a  pump  and  dried  in  a  vacuum  over  sulphuric  acid 
and  phosphoric  oxide.  The  purity  of  the  substance  can  only  be 
ascertained  by  analysis,  which  is  performed  by  measuring  the  hydrogen 
evolved  when  a  known  weight  of  the  hydride  is  distilled  over  a  heated 
copper  spiral  in  a  vacuous  tube. 

The  freshly  prepared  substance  is  an  odourless,  canary -yellow, 
amorphous  powder,  which  is  neutral  to  litmus;  after  short  exposure  to 
the  air,  it  acquires  an  acid  reaction  and  an  odour  of  phosphine.  If  kept 
in  the  dark,  it  is  stable,  but  exposure  for  a  few  days  to  sunlight  causes 
it  to  turn  red  and  evolve  a  quantity  of  spontaneously  inflammable  gas. 
If  heated  suddenly  to  200J  it  catches  fire.  The  only  substances  in 
which  it  is  appreciably  soluble  are  liquid  hydrogen  phosphide  and 
molten  phosphorus  ;  its  specific  gravity  in  a  mixture  of  chloroform 
and  bromoform  was  found  to  be  P83  at  19°;  its  physiological  action 
is  due  to  the  phosphine  produced  by  its  decomposition.  P.  H. 

A  New  Solid  Hydrogen  Phosphide,  P.JL.  Alfred  Stock, 
Willi  L'uttcher,  and  Walter  Lenger  (Ber.,  1909,  42,  2847— 2853). 
— When  the  solid  hydrogen  phosphide,  P]2H(.,  is  heated  in  a  vacuum  it 
evolves  phosphine  and  turns  orange-red  ;  the  phosphine  so  formed  is 
quite  pure,  and  the  method  is  therefore  a  convenient  one  for  the 
preparation  of  the  pure  gas.  The  red  substance  which  remains  is  a 
new  compound  of  the  formula  P„H.„  produced  according  to  the 
equation  :  5PI2H6  =  6P,,H2  +  6PH3. 

The  substance  forms  either  a  tl<>cculent  powder  or  a  vesicular  mass, 
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according  as  the  temperature  is  raised  slowly  or  rapidly  during  the 
decomposition  of  the  compound  P,.,H6  ;  it  is  stable  in  dry  air,  but  in 
moist  air  it  rapidly  increases  in  weight,  acquires  an  acid  reaction,  and 
becomes  converted  into  phosphine  and  phosphoric  acid;  it  is  darkened 
by  contact  with  alkalis  in  the  cold,  and,  on  warming,  dissolves  with 
evolution  of  phosphine,  but  it  dissolves  readily  in  dry  liquefied 
ammonia  without  the  formation  of  phosphine.  Prolonged  heating  in 
a  high  vacuum  at  340 — 360°  converts  it  into  red  phosphorus. 

P.  H 

Action  of  Liquefied  Ammonia  on  the  Two  Solid  Hydrides  of 
Phosphorus.  Alfred  Stock,  Willy  BOttcher,  and  Walter  Lenglk 
(Ber.,  1909,  42,  2S53— 2863).— The  compound  P12H6  dissolves  readily 
in  liquid  ammonia  to  form  a  clear  red  solution,  "vhich,  on  keeping, 
changes  its  colour  to  a  light  yellowish-red  ;  on  evaporating  oft  the 
ammonia,  a  quantity  of  phosphine  escapes  and  a  black  solid  remains  ; 
the  same  substance  is  also  obtained  by  dissolving  the  hydride  P.jU.,  in 
liquid  ammonia  and  evaporating  the  solution,  but  in  this  case  no 
phosphine  is  formed,  and  it  is  therefore  concluded  that  the  subst  nut- 
is  not  produced  directly  from  PjjHg,  but  from  P,,H.,,  produced  by  the 
decomposition  of  the  P,.,lf,,.  The  black  solid  is  of  the  nature  of  a  salt, 
formed  by  ammonia  with  the  compound  P,,tT.„  which  has  acid 
properties  ;  its  ammonia  content  varies  between  values  corresponding 
to  the  two  formula::  P„H,,XII3  and  2P9HS,NHS.  The  hydride  l',,ll\ 
may  be  recovered  from  its  ammonia  compounds  by  u  arming  them  or 
by  treatment  with  acids.  P.  11. 

Volatilisation  of  Boric  Acid  by  Heating  in  a  Current  of  the 
Vapours  of  Carbon  Tetrachloride  and  Methyl  Alcohol.  I'm  L 
Jannasch  and  IIenhy  P.  Hahwood  (J.  pr.  ('Item.,  1909,  [ii],  80,  134). — 
Horic  anhydride  is  completely  volatilised  in  one  hour  at  a  modeiato 
red  heat,  in  n  current  of  the  vapours  of  carbon  tetrachloride  (4  volt  ) 
and  methyl  alcohol  (1  vol.).  without  any  deposition  of  carbon  mi  ti..' 
boat  or  combustion  tube  (this  vol.,  ii,  759).  C.  S. 

Separation  of  Argon  from  Nitrogen.  Josri  It.  Carracido 
(Ak.iI.  Fig.  V"''".  1909,  7,  109- -111). — The  ga  evolved  from  the 
mineral  water  of  CTrberuaga  de  CJbilla  consists  of  97",,  of  nitrogen  ami 
:;  of  carbon  dioxide.  This  nitrogen  is  remarkable,  inasmuch  as  it- 
contains  no  argon;  it.  probably,  therefore,  was  uol  formed  within  the 
earth  from  atmospheric  air.  Moissan  has  stated  that  in  order  to 
absorb  nitrogen  by  means  of  a  mixture  of  quicklime  ami  magnesium,  it 
i  necet  arj  to  pa  i  the  gas  several  times  over  the  heated  material; 
ilii  may  he  1 1  ue  ..t  nitrogen  containing  argon,  hut  with  nitrogen 
from  the  latter  Bras  absorption  is  instantaneous  and  complete. 

\\.  A.   1 1. 

Telluridee.     ObaBLI       \'    riH   Tinnw.s,  jun.  {J.  Amer.  Chem. 
1909,81,902—913).     This  investigation  tin     been  carried   oul   with 
the  object  of  studying  the  composition  and  reactions  of  the  tollui 
ii  given  of  previ »oik  on  the  subject. 
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Sodium  and  potassium  tollurides  have  been  prepared  by  the  direct 
union  of  the  elements,  whilst  the  telhirides  of  several  of  the  heavy 
metals  have  been  obtained  by  double  decomposition  between  sodium 
telluride  and  motallic  salts  in  aqueous  solution.  The  alkali  telhirides 
are  immediately  decomposed  on  exposuro  to  the  air  with  liberation  of 
tellurium,  and,  for  this  reason,  all  experiments  with  their  solutions 
have  been  carried  out  in  an  atmosphere  free  from  oxygen.  Sodium 
telluride,  Na.,Te,  forms  colourless  crystals  containing  a  large  amount 
of  water  of  crystallisation.  Tellurium  dissolves  in  a  solution  of  this 
salt  with  formation  of  the  polylelluricle,  Na4Te3.  Potassium  telluride, 
K2Te,  was  obtained  as  a  dark  purple  solid,  which  is  very  soluble  in 
water  and  is  precipitated  in  small  crystals  on  the  addition  of  alcohol 
to  a  strong  solution.  The  following  salts  are  also  described  :  zinc 
telluride,  ZnTe,H.,0 ;  cadmium  telluride,  CdTe,  nickel  telhirides, 
Ni2Te3,4H20  and  NiTe;  cobalt  telhirides,  Co2Te3,4H20  and  CoTe;  lead 
tellurides,  Pb2Te3,4H20  and  PbTe;  silver  telluride,  Ag2Te,  and  copper 
telhirides,  CuTe  and  Cu.,Te3.  On  adding  sodium  telluride  to  an 
aqueous  solution  of  arsenious  oxide,  an  arsenic  telluride  is  precipitated, 
which  is  soluble  in  a  solution  of  sodium  polytelluride.  Mercuric 
telluride  is  precipitated  from  mercuric  chloride  solution,  but  reacts 
rapidly  with  excess  of  mercuric  chloride  with  formation  of  mercurous 
and  tellurium  chlorides.  When  sodium  telluride  is  added  to  solutions 
of  auric  and  platinic  chlorides,  gold  and  platinum  respectively  are 
precipitated  and  tellurium  tetrachloride  is  produced.  Sodium  telluride 
reacts  with  ammonium  molybdate  to  form  dark  coloured  solutions 
which  appear  to  contain  telluro-salts.  E.  G. 

Nature  of  Change  which  Crystals  of  Sodium  Sulphate 
Heptahydrate  Undergo  in  Contact  with  Crystals  of  the 
Decahydrate.  Desire  Gernez  {Gompt.  rend.,  1909,  149,  77 — 84). — 
A  66%  solution  of  sodium  sulphate  cooled  below  8°  in  absence  of  dust 
deposits  crystals  of  heptahydrate,  Na.2S04,7H20,  and  the  mother  liquor 
remains  supersaturated  with  respect  to  the  decahydrate,  Na.,SO4,10H2O. 
On  sowing  the  mother  liquor  with  a  crystal  of  the  decahydrate, 
progressive  crystallisation  occurs  until  the  solid  heptahydrate  is 
reached,  and  then  an  opacity  spreads  through  the  hitherto  transparent 
crystals  of  Na.,S04,7H20.  The  porcelain-like  mass  contains  the 
decahydrate,  since  a  fragment  of  it  induces  the  crystallisation  of 
Na2SO4,10H2O  from  its  supersaturated  solutions  ;  it  is,  therefore,  not 
merely  an  allotropic  modification  of  Na.2S04,7H20.  On  the  other 
hand,  van't  Hoff's  suggestion  that  the  solid  heptahydrate  has  been 
transformed  thus  :  10Na2SO4,7H2O  =  7Na.,SO4,10H2O  +  3Na2S04,  is 
unsupported  by  experimental  evidence.  The  mass  contains  more  water 
than  the  pure  heptahydrate,  and  must  therefore  hold  occluded  mother 
liquor,  the  crystallisation  of  which  as  decahydrate  would  account  for 
the  rise  in  temperature  observed.  The  author  suggests  that  deca- 
hydrate crystallising  in  interstices  between  the  crystals  of  heptahydrate 
gives  rise  to  opacity.  A  solution  was  permitted  to  crystallise  in  a 
U-tube  with  a  constricted  bottom,  and  the  heptahydrate  crystals  were 
rammed  down  into  the  constricted  part  until  they  completely  blocked 
the  tube  so  that  the  mother  liquor  could  not  be  drawn  through  by  the 

vol.  xcvi.  ii.  49 
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pump.  On  sowing  the  mother  liquor  in  one  arm  of  the  tube,  crystals 
of  the  decahydrate  grew  down  at  a  measurable  rate,  passed  through 
the  heptahydrate  as  an  opacity  at  the  same  rate,  and  finally  grew  up 
into  the  mother  liquor  in  the  other  arm  of  the  tube. 

The  author  shows  that  the  hydrates  of  sodium  chromate, 
Na„CrO4,10H2O 
and  Na.CrO^HoO,  sodium  acetate,  NaOAc,3rI.,0  and  IAH.,0,  calcium 
nitrate,  Ca(N03V„4H.,0  and  3H,20,  sodium  thiosulphate, 

Na2sA-5H2° 
and    2H.,0,  exhibit  the  same  phenomenon    as   sodium  sulphate,    the 

lower  hydrate  in  each  case  being  rendered  opaque  by  the  subsequent 

crystallisation  of   the  higher  hydrate  in  its  interstices.     In   all   these 

cases,   however,   the   higher    hydrate  can  be  melted   by  heating  to  a 

suitable   temperature,  and  the   lower  hydrate  appears  in  its  original 

quantity  and  transparency.     With  sodium  sulphate  itself  the  hypothesis 

cannot  be  directly  tested,  because  the  heptahydrate  is  dehydrated  on 

warming.     It  is   shown,   however,   that  transparent    crystals  of  the 

decahydrate  formed  at    -  10°   to    -12°  are  rendered  opaque   by   the 

subsequent  crystallisation  of  the  mother  liquor  (ice)  in  their  interstices, 

and  on  warming  slightly  above  0°,  the  decahydrate  crystals  re-appear  in 

the  transparent  condition.     A  dilute  solution  of   sodium  sulphate,   on 

cooling,  often  deposits  a   mass  of   ice,  and  the   mother  liquor  then 

solidifies  in  contact  with  a  crystal   of  decahydrate.     The  decahydrate 

extends    as    an    opacity    through  the  mass    of   ice,   which  may  often 

be  melted  away,  leaving  a  deposit  of  small  crystals  of  decahydrate. 

R.  J.  C. 

Normal  Carbonates  of  Rubidium  and  Caesium.  Robert 
r>E  Fobokabb  (Compt.  rmd.,  1909,  149,  07—100.  Compare  Abstr., 
1008,  ii,  25G). — The  heats  of  dissolution  at  15  of  potassium,  rubidium, 
and  cresium  carbonates  arc  +6*38  Cal.,  +8'75  Cal.,  and  11  SI  t'al. 
respectively.  Saturated  solutions  at  20  contain  51*61  K  ,<'(>,,  69"01 
Rb2COj,  72-r.l  (V. .<•<>.,  per  LOO  parts  by  weight  of  solution,  so 
that  saturated  solutions  have  the  composition  K.,< '<>.,, T'L'til I  <> ; 
RbjOOg,6"76H  0  ;  0s,CO8,7,59HsO.  The  rubidium  salt  appears  to  have 
an  abnormal  affinity  for  water.  Heal  is  developed  on  diluting  the 
orated  solution  of  rubidium  carbonate  only.  When  left  in  the 
desiccator,  the  saturated  solutions  deposit  bulky  crystals  of  hydrates, 
supposed  to  be  2K?008,3H,0,  2RbaC08,3H  o,  and  2Cs2C08,7H,0, 
although  analysis  always  revealed  rather  more  water.  When  heated 
on  the  water-bath  in  dry  air,  potassium  and  cresium  carbonate! 
air  slowly  hut  completely  dehydrated,  whereas  the  trihydrate, 
2Rb,00,,8H,0  is  converted  mi.',  the  monohydrate,  RbsOO,,H,0, 
which  is  stable  until  the  temperature  ie  raised  to  111) — 120°.  Since 
the  heats  of  addition  of  the  last  moleoule  of  water  to  the  hydrate* 
2K,COa,8H,0,  2Rb,00„8HjO,  and  2Cs,COa>7HsO  are  practical^ 
equal  (4"5  Cal.),  thi  e  three  alts  have  the  ame  tendency  to  effloi 
whereas  the  monohydrate,  Rb,0O,,HsO,  with  heal  o(  formation 
7  Gal.,  is  moii.  stable.  The  anhydrous  carbonates  of  rubidium  «w 
urn  :ui'  more  powerful  dehydrating  agents  than  potn  inn 
cai Donate.  '•■  ■'■  ' '■ 


INORGANIC    CHEMISTRY.  731 

Crystallisation  of  Ammonium  Chloride.  Stefan  Kkeutz 
{Bull.  Acad.  Sci.  Cracow,  1909,  564 — 609). — Experiments  were  made 
on  the  growth  of  crystals  of  ammonium  chloride  from  pure  solutions, 
and  from  solutions  containing  cadmium  chloride  and  various  other 
substances.  The  presence  of  small  amounts  of  cadmium  chloride  has 
a  marked  influence  on  the  development  of  the  crystals,  these  being 
rhombohedral  in  habit,  owing  to  hindering  of  the  growth  in  the 
direction  of  the  cubic  axes.  L.  J.  S. 

Colloidal  Silver  Solutions  obtained  by  the  Action  of  Pure 
Distilled  Water  on  Silver.  Margherita  Traube-Mengarini  and 
Alberto  Scala  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i,  542 — 545). — 
When  heated  for  a  long  time  with  distilled  water,  silver  dissolves  to  a 
slight  extent,  giving  a  solution  exhibiting  all  the  characters  of  colloidal 
solutions.  Platinum  is  also  attacked  under  these  conditions,  but  to  a 
less  extent  than  silver.  T.  H.  P. 

Variations  in  the  Structure  of  Silver  Coinage  Alloys 
during  Working.  Ernesto  Pannain  (Atti  li.  Accad.  Lincei,  1909, 
[v],  18,  i,  523 — 525). — The  author  has  studied  metallographically  tin- 
various  changes  in  structure  produced  by  the  different  processes 
employed  in  the  manufacture  of  silver  coins  containing  83"29%  of 
silver  and  165'3°0  of  copper.  The  most  characteristic  change  is  that 
wrought  by  lamination,  which  determines  elongation  of  the  crystals 
into  the  form  of  parallel  fibres.  Tie-heating  tends  to  give  to  the 
structure  a  regular  aspect,  whilst  the  compression  produced  by  actual 
coining  breaks  the  crystals  and  gives  rise  to  a  structure  quite  distinct 
from  that  of  the  fused  alloy  before  mechanical  treatment.  False 
coinage  may  hence  be  detected  by  examining  it  metallographically. 

T.  H.  P. 

Bolognian    Stones.     Ludwig  Vanino  and  E.  Zumbusch  (J.  pr. 

Chem.,   1909,  [ii],  80,  69— S6) Of  the  three  methods  of  preparing 

the  phosphorescent  sulphides  of  calcium,  strontium,  and  barium,  it  is 
known  that  the  heating  of  the  sulphates  with  carbon  yields  sulphide 
only,  and  the  ignition  of  the  thiosulphates  gives  a  mixture  of  sulphide 
and  polysulphide.  It  is  now  found  that  the  heating  of  the  oxides 
with  sulphur  at  1200°  yields  sulphides  containing  polysulphide,  but  no 
thiosulphate  or  free  sulphur.  The  polysulphide  plays  an  important 
part  in  producing  luminescence,  for  a  Bolognian  stone  prepared  by 
igniting  13-5  grams  of  calcium  sulphide  (obtained  from  the  sulphate 
and  carbon,  and  therefore  free  from  polysulphide),  0-3  gram  of 
potassium  sulphate,  0'3  gram  of  sodium  sulphate,  07  gram  of  lithium 
carbonate,  07  gram  of  starch,  and  0-7  c.c.  of  a  solution  of  08  gram  of 
bismuth  nitrate  in  100  c.c.  of  alcohol,  is  found  to  be  free  from  poly- 
sulphide and  scarcely  luminous,  whereas  a  similar  stone  containing 
calcium  sulphide  produced  from  the  oxide  and  sulphur  is  extremely 
luminous.  The  presence  of  a  large  sulphur  content  is  not  of  great 
moment  ;  just  a  slight  amount  of  sulphur,  present  as  polysulphide,  is 
essential  for  the  production  of  a  good  stone.  Good  strontium  and 
barium  stones  are  made  by  using  the  thiosulphates, 

49—2 
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With  regard  to  the  metals,  copper,  lead,  bismuth,  thorium,  and 
thallium,  which  are  known  to  influence  the  colour  and  intensity  of  the 
luminescence,  it  is  astonishing  how  little  is  necessary.  A  mixture  of 
40  grams  of  lime,  6  grams  of  sulphur,  1  gram  of  potassium  sulphate, 
1  gram  of  sodium  sulphate,  (V5  gram  of  lithium  carbonate,  and  2  grams 
of  starch,  is  treated  with  1,  2,  3,  4,  5,  and  6  c.c.  of  0"8%  alcoholic  bismuth 
nitrate,  and  heated  for  one  hour  at  1200°;  the  resulting  stones  are 
activated  by  burning  magnesium  for  fifteen  seconds.  The  most  luminous 
stone  is  that  corresponding  with  2  c.c.  of  bismuth  nitrate  solution,  and 
contains  therefore  0  000135  gram  of  bismuth  per  1  gram  of  stone. 

Sodium  sulphate  (m.  p.  880°)  and  lithium  carbonate  (m.  p.  660°) 
have  a  greater  effect  than  potassium  sulphate  (m.  p.  1074°)  in 
increasing  the  luminescence.  It  appears  that  salts  of  low  m.  p.  are 
more  efficient  than  those  of  high  m.  p. ;  too  much  of  any  one  salt, 
however,  is  disadvantageous,  a  stone  containing  2%  of  lithium 
carbonate  being  very  luminous,  whereas  the  same  stone  containing 
12%  of  lithium  carbonate  was  very  much  less  so. 

It  has  long  been  known  that  the  luminosity  of  Bolognian  stones 
increases  with  the  temperature.  The  authors  find  that  an  extra- 
ordinary increase  of  intensity  is  produced  when  a  stone,  previously 
exposed  to  light,  is  covered  with  hot  water,  benzene,  amyl  alcohol, 
glycerol,  acids,  anhydrides,  bases,  and  salt  solutions ;  even  unexposed 
calcium  and  strontium  stones  become  luminous  by  this  treatment. 
Hot  sulphuric  acid,  in  particular,  producos  magnificent  effects,  causing 
calcium  stones  to  emit  blue  rays,  strontium  stones  green  rays,  and 
barium  stones  orange-yellow  rays,  and  also  rise  of  temperature  and 
evolution  of  hydrogen  sulphide.  Even  cold  acids  cause  an  increased 
luminosity  in  exposed  stones.  When  stones  are  treated  with  water 
and  a  reagent  such  as  phosphoric  oxide,  quicklime,  or  anhydrous 
calcium  chloride,  which  develops  heat  in  contact  with  water,  an 
increased  luminosity  is  observed.  Stones  which  have  been  prepared 
in  the  dark  and  never  exposed  to  light  do  not  become  luminous  by 
treatment  with  concentrated  acids  or  by  wanning. 

The  paper  concludes  with  a  detailed  account  of  the  compositions  of 
stones  which  give  good  blue,  yellow,  and  red  luminosities  respectively, 

»'.  S." 


Action  of  Soluble  Substances  on  Insoluble  Substances. 
William  Oxohsnbb.  dh  Conimoh  (Hull.  Acad.  toy.  Belg.,  1909, 
295—297,  S38  :s:i.r>.  Compare  this  vol.,  ii.  668).-  A  solution  of 
sodium  chloride  (2  mols.)  in  diffused  daylight  nets  mi  finely  powdered 
chalk  (1  mol.),  giving  appreciable  quantities  of  calcium  chloride  after 
two  months,  on  tricaloium  phosphate  (1  mol),  giving  a  trace  of  the 
same  mlt,  and  on  magnesium  carbonate  (J  mol.),  giving  an  appreciable 
quantity  of  magnesium  chloride.  A  solution  of  uranyl  Bulphats 
(largi  hi  diffused  daylight  arts  on  tricalcium  phosphate  and  on 

chalk,  giving,  after  two  month  .  notable  amounts  of  calcium  sulphate, 
and   on   magnesium  carbonate,  forming  magnesium  Bulphate  iu  ons 

month,     ajq  appreciable  a ant  of  tricalcium  phosphate  is  converted 

into  ohloride  by  heating  on  a  water-bath  ;it   95    dailj   tor  Bve  h 
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during  six  weeks,  whilst  the  carbonato  is  similarly  affected  by  lithium 
chloride  solution. 

Appreciable  amounts  of  silver  carbonate,  chalk,  magnesium 
carbonate,  and  barium  and  strontium  carbonates  are  converted  into  the 
nitrate  by  boiling  with  concentrated  sodium  nitrate  solution  for 
respectively  eleven  minutes,  thirty  minutes,  25  hours,  forty-five 
minutes,  and  thirty-five  minutes.  Under  similar  conditions,  cobalt 
carbonate  is  only  very  slightly  attacked  after  live  hours,  whilst  basic 
lead  carbonate  remains  unaltered.  E.  H. 

The  Microscopic  Structure  of  Portland  Cement.  Ehnst 
Stern  (Zeitsch.  aiiorg.  Chem.,  1909,  63,  160 — 167.  Compare  Abstr., 
1908,  ii,  5S9). — In  the  study  of  the  action  of  water  on  Portland 
cement,  the  powdered  cement  has  been  mixed  with  water  on  a 
microscope  slide,  and  kept  in  a  moist  chamber  in  a  current  of 
hydrogen.  The  formation  of  a  colloidal  substance,  which  often  unites 
to  form  fibrous  connexions  between  the  cement  particles,  is  observed. 
Slender  needles  of  calcium  silicate  and  aluminate,  and  of  calcium 
hydroxide,  form  within  the  colloid. 

The  colloidal  constituent  may  be  dyed  by  means  of  01 — 0'2% 
solutions  of  eosin  dyes.  Recently  set  cement  dyes  very  rapidly, 
cement  which  has  set  for  a  year  only  very  slowly.  Alite  and 
belite  are  not  attacked.  The  process  does  not  appear  to  be  one  of 
true  dyeing,  but  rather  of  surface  adsorption. 

The  disintegration  of  mixtures  containing  dicalcium  silicate, 
2CaO,SiO.,  (Day  and  Shepherd,  Abstr.,  1906,  ii,  770),  may  be  avoided 
by  a  very  rapid  cooling.  Of  the  ternary  lime-silica-alumina  series, 
those  mixtures  disintegrate  in  which  the  primary  crystals  separating 
on  cooling  are  those  of  dicalcium  silicate.  Within  the  cement  region, 
the  primary  crystallisation  is  of  mixed  crystals  of  silicate  and 
aluminate,  separated  from  the  former  region  by  a  eutectic  line.  The 
eutectic  structure  is  well  developed  in  the  photo-micrographs. 

C.  H.  D. 

Double  Sulphates.  Barke  (Compt.  rend.,  1909,  149,  292—295). 
— Strontium  sulphate  combines  with  potassium  and  ammonium 
sulphates  to  form  the  double  sulphates,  Iv,S04,SrS04  and 

(NH4).2S04,SrS04. 

The  composition  of  the  saturated  solution  in  equilibrium  with 
strontium  sulphate  and  the  double  salt  has  been  determined  for  a  series 
of  temperatures  up  to  100°.  At  50°  the  solutions  contain  respectively 
T92  parts  of  potassium  sulphate  and  78'54  parts  of  ammonium 
sulphate  per  100  parts  of  water.  The  ammonium  double  sulphate  is 
therefore  only  stable  in  contact  with  nearly  saturated  solutions  of 
ammonium  sulphate. 

Double  sulphates  of  the  same  type  are  also  formed  by  combination 
of  lead  sulphate  with  potassium  and  ammonium  sulphates.  The 
composition  of  the  solutions  saturated  with  respect  to  lead  sulphate 
and  the  double  salt  has  been  ascertained  at  different  tempera- 
tures. At  50°  these  solutions  contain  respectively  I'll  parts 
of  potassium  sulphate  and  19'25  parts  of  ammonium  sulphate  for  100 
parts  of  water.  H.  M.  D. 
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Reactions  of  Some  Salts.  William  Oechsner  de  Coninck  (Bull. 
Acad.  roy.  Belg.,  1909,  664). — No  interaction  has  occurred  between 
zinc  carbonate  and  sodium  chloride  solution  or  between  manganese 
carbonate  and  sodium  nitrate  solution  after  a  further  month's  contact 
(compare  this  vol.,  ii,  668).  A  slight  reaction  has,  however,  been 
detected  between  sodium  chloride  and  cadmium  carbonate.  The  latter 
is  thus  distinguished  from  zinc  carbonate.  E.  H. 

Lead  Chromate.  William  Oechsner  de  Coninck  (Bull.  Acad, 
roy.  Bely.,  1909,  665). — If  a  small  quantity  of  lead  chromate  is  boiled 
for  one-half  to  one  hour  with  a  very  concentrated  solution  of  pure 
potassium  nitrate  and  immediately  filtered,  the  filtrate  exhibits  a  well- 
marked  red  fluorescence  and  contains  lead  chromate.  If,  however, 
the  filtrate  after  some  moments  is  re-filtered,  the  filter  retains  the  lead 
chromate,  and  the  second  filtrate  is  absolutely  colourless.  Sodium 
nitrate  behaves  similarly,  but  much  more  slowly.  The  conclusion  is 
drawn  that  the  lead  chromate  is  rendered  colloidal,  but  that  the 
colloidal  form  re-polymerises  very  rapidly.  E.  II. 

Purification  of  Mercury.  Joel  EL  Hildeijrand  (J.  Amer.  Chem. 
Soe.,  1909,  31,  933 — 935). — A  modification  of  L.  Meyer's  method 
(Zeitsch.  anal.  Chem.,  1863,  2,  241)  for  the  purification  of  mercury, 
in  which  the  mercury  is  allowed  to  fall  in  a  fine  stream  through  a 
long  column  of  mercurous  nitrate  solution,  is  described. 

The  impure  mercury  is  placed  in  a  separating  funnel,  the  deliver}' 
tube  of  which  is  slightly  contracted  at  0-5  cm.  from  the  lower  end.  A 
piece  of  closely  woven  muslin  is  bound  with  twine  over  this  end.  The 
mercurous  nitrate  solution  is  contained  in  a  glass  tube,  1*5  metres  long 
and  2  cm.  in  diameter,  terminating  at  the  lower  end  in  a  narrow 
delivery  tube  which  is  bent  up  to  a  height-  of  25  cm.  The  muslin- 
coven.'d  end  of  the  delivery  tube  of  the  separating  funnel  should  dip 
below  the  surface  of  the  mercurous  nitrate  solution,  so  that  the  surface 
tension  of  the  mercury  may  lie  diminished  and  the  lino  streams  running 
through  the  muslin  break  up  into  very  minute  globules. 

Experiments  arc  described  which  show  thai  mercury  can  bo  readily 
purified  in  this  way  to  a  degree  of  purity  comparable  with  that  of 
distilled  mercury.  E.  v.. 

Bromates  of  the  Rare  Earths.  II.  Bromates  of  the  Cerium 
Group  and  Yttrium.  Ciiahi.ks  James  and  \Y.  I<\  Lanqellkb 
(J.  Amer.  Chem.  Soa.,  L909,  31,  913  917*).— A  method  has  been 
de  oribed  by  James  (Abstr,,  1908,  ii,  190,  498)  for  the  jeparatioo  of 
the  yttrium  earths  which  depends  on  the  fractional  crystallisation  of 
the  bromates, 

In  the  present  paper,  an  account  is  given  of  the  preparation  and 
properties  of  these  broi    •<■        They  are  usually  prepared  either  by 

Iving  the  oxidi  ol  thi tal  in  bromic  acid  or,  preferably,  bj  the 

double  dec po  itioo    of    the   sulphate   of    the    metal    and    barium 

lac il  e. 

Lanthanum  bromate,  Ls  (BrOt)(,18B  0,  m.  p.  37'C  .  is  oluble  to  the 

at  ..I  ll 6  pai  ts  in    Hn>  parts  of  wat ei  .  mate, 

100      •     86, 
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Ce.,(Br03)6,18H.,0,  m.  p.  49°,  decomposes  just  above  its  m.  p.;  it 
readily  undergoes  decomposition  in  aqueous  solution,  and  this  property 
can  be  made  use  of  for  purifying  the  element.  Praseodymium,  bromate, 
Pr.,(  Br03)6, 1 8H20,  m.  p.  about  5 G  5°,  is  soluble  to  the  extent  of  1 90  parts 
in  lOOiparts  of  water  at  25  \  Xeodymium  bromate,  N<l.,(Br03)a,18H.,0, 
m.  p.  about  66-7°,  is  soluble  to  the  extent  of  146  parts  in  100  parts  of 
water  at  25°.  Since  the  praseodymium  salt  is  more  soluble  than  that 
of  neodymium,  the  latter  can  be  obtained  in  the  least  soluble  portion 
and  a  separation  thus  effected. 

Samarium  bromate,  Sm;;(Br0.j)fl,18H.)0,  m.  p.  75°,  is  soluble  to  the 
extent  of  114  parts  in  100  parts  of  water  at  25n.  Yttrium  bromate, 
y,(Br03),;,18H20,  m.  p.  74°,  is  soluble  to  the  extent  of  168  parts  in 
100  parts  of  water. 

All  these  salts  crystallise  in  hexagonal  prisms.  When  the  normal 
hydrates  of  lanthanum,  praseodymium,  neodymium,  and  samarium 
bromates  are  heated  at  lOO3,  they  are  converted  into  lower  hydrates 
containing  4H„0.  The  anhydrous  salts  are  obtained  by  heating  to 
150°,  with  the  exception  of  praseodymium  bromate,  which  cannot  be 
heated  about  130°  without  decomposition.  E.  G. 

Extraction  of  Lutecium  from  Gadolinite  Earths.  Georges 
TJrbain,  Francois  Bourion,  and  Maillard  (Compt.  rend.,  1909,  149, 
127 — 129.  Compare  Abstr.,  1907,  ii,  956). — Crude  yttrium  earths  of 
atomic  weight  118,  separated  commercially  from  earths  of  the  cerium 
group,  were  roughly  fractionated  as  chromates  to  remove  most  of  the 
yttrium.  Fractional  crystallisation  of  the  hydrated  nitrates  from  nitric 
acid  gave  a  mother  liquor  containing  mainly  neoytterbium,  lutecium,  lan- 
thanum, and  cerium.  Sufficient  magnesium  nitrate  and  bismuth  mag- 
nesium nitrate  were  added  to  obtain  on  cooling  a  copious  crystallisation  of 
double  nitrates  of  bismuth  with  magnesium,  cerium,  and  lanthanum,  the 
last  two  double  nitrates  being  insoluble  in  saturated  bismuth  magnes- 
ium nitrate  solution.  Bismuth  and  magnesium  were  completely 
removed  from  the  mother  liquor,  and  the  earths  containing  lutecium 
were  precipitated  by  oxalic  acid.  The  precipitate  was  converted  into 
nitrate  and  fractionally  crystallised  to  remove  traces  of  erbium  and 
yttrium  and  to  separate  the  neoytterbium  from  the  lutecium,  which 
after  100  crystallisations  was  concentrated  in  the  mother  liquor. 
The  lutecium  earths,  which  were  very  feebly  paramagnetic,  were  con- 
verted into  chlorides  by  sulphur  mouochloride  (compare  Bourion, 
this  vol.,  ii,  229).  A  certain  amount  of  thorium  and  scandium  chlorides 
sublimed  in  the  process,  and  the  lutecium  chloride  was  heated  in  a 
stream  of  chlorine  until  it  began  to  sublime  also.  Fractional  sublima- 
tion of  the  chlorides  appears  to  be  a  possible  method  of  separating 
neoytterbium  from  lutecium.  R.  J.  C. 

Action  of  Hydrogen  Chloride  on  Aluminium.  Method  of 
Estimation  of  Metallic  Aluminium.  Emile  K<m\  Abrest 
(Bull.  Soc  c/tim.,  1909,  [iv],  5,  768—775.  Compare  Nilson  and  Pet- 
tersson,  Abstr.,  1888,  788;  Stockhausen  and  Gattermann,  Abstr.,  1893, 
i,  161  ;  Moissan,  Abstr.,  1894,  ii,  450  ;  Escales,  Abstr.,  1897,  ii,  407).— 
The  observations  described  were  made  during  the  course  of  an  attempt 
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to  prepare  a  chloride  of  aluminium  other  than  A1C13.  Powdered 
aluminium  is  not  acted  on  in  two  hours  by  cold  dry  hydrogen  chloride, 
but  is  rapidly  attacked  if  previously  heated  in  hydrogen  at  300°. 
Gattermann's  observation  that  when  once  the  action  has  commenced,  it 
continues  without  further  application  of  external  heat,  is  confirmed. 
Aluminium  powder  is  attacked  more  regularly  than  are  the  turnings, 
and  the  residue  in  the  former  case  is  voluminous  and  consists  of  small, 
grey  tufts,  whilst  in  the  latter  it  is  white  and  compact. 

The  residue  from  a  quantity  of  aluminium  powder  is  very  hygro- 
scopic, and  almost  completely  soluble  in  hot  dilute  hydrochloric  acid. 
It  consists  of  hydrated  alumina  (A120,,H20),  neutral  chlorides  of 
foreign  metals,  traces  of  iron,  and  a  small  amount  of  insoluble  matter 
(carbon,  etc.),  the  amount  of  the  first  being  almost  identical  with  that 
previously  estimated  in  the  aluminium  powder  used.  No  trace  of 
silicon  or  silica  can  be  detected  in  either  the  residue  or  the  volatilised 
chloride. 

When  powdered  aluminium  contained  in  a  porcelain  boat  is  heated 
in  a  current  of  dry  hydrogen  chloride  at  500 — 600°,  a  very  small 
quantity  of  minute  spangles  is  formed  on  the  glass  above  the  boat  after 
the  aluminium  chloride  has  volatilised. 

At  1100°  the  action  of  hydrogen  chloride  is  very  rapid,  and  the 
sublimed  aluminium  chloride  is  found  to  contain  appreciable  quantities 
of  calcium  chloride,  although  calcium  has  not  been  detected  in  the 
ordinary  analysis  of  the  aluminium  used.  When  powdered  iron  is 
heated  at  300u  in  hydrogen  chloride  and  hydrogen  for  twenty  minutes, 
a  sublimate  of  ferric  chloride  is  formed,  and  a  brown, amorphous  mixture 
of  ferrous  chloride  and  unattacked  iron  remains.  If  the  iron  is  mixed 
witli  an  equimolecular  amount  of  aluminium  powder,  the  aluminium 
chloride  sublimed  is  at  first  quite  white,  then  the  heated  mass  becomes 
covered  with  beautiful  nacreous  spangles,  and  finally  the  sublimate 
becomes  yellow.  Only  1",,  of  the  iron  is  volatilised,  whilst  the  part  of 
the  residue  soluble  in  water  contains  no  aluminium.  Hut  when  only 
small  quantities  of  iron  are  present,  as  impurities  in  the  aluminium, 
they  are  almost  wholly  volatilised  in  twenty  live  minutes. 

In  order  to  estimate  the  aluminium  in  a  sample  of  the  powder,  0'3 
gram  contained  in  a  porcelain  boat  is  heated  at  300°  in  a  current  of 
hydrogen,  then  for  twenty-live  miuutos  in  hydrogen  chloride,  and 
cooled  for  ten  minutes  in  hydrogen. 

Tho  residue  is  weighed,  ami  i  he  chlorine  in  ii  determined  volumetric- 
ally,    the  amount   of  hydrated   alumina    being    thenco  deduced. 

K.  II. 

Hydrates,  the  Vapour  Pressure  of  which  varies  continuously 
with  the  Composition.  EaNST  Low  i:\mi  in  (Zeitsch.  « nor<j .  ('hem., 
1909,68,69  L89).  Whilst  most  crystalline  hydrates  have  a  vapoux 
ure  which  altei  abruptly  at  a  definite  temporal  u re,  it.  has  been 
bIiowd  by  Tammann  (Abstr.,  1898,  ii,  208)  that  the  zeolites  remain 
■  I.  H  1 1  in  i  ne  dehydration,  no  new  phase  hi  ing  Formed,  and  their  vapour 
i  e  ure,  like  that  oJ  amorphous  substances,  varies  continuously  with 
the  quantity  ol  water  present.  Wyroubofi  has  also  observed  thai 
mi  oxalates  ol   the  rare  earths  remain   dear  during  dehydration 


INORGANIC   CHEMISTRY.  737 

(Abstr.,  1901,  i,  7).  These  points  have  been  more  fully  investigated 
by  van  Bemmelen's  method  (Abstr.,  1897,  ii,  137),  the  hydrates  being 
kept  at  25°  over  sulphuric  acid  of  different  dilutions  and  known  vapour 
pressure,  the  loss  of  weight,  and  the  water-content  of  the  crystals 
being  determined  after  equilibrium  is  reached. 

The  vapour  pressure  of  the  zeolites  chabasite,  desminite,  and 
heulandite  varies  continuously  with  the  water-content,  and  this  is  also 
true  of  the  substitution  products  obtained  by  replacing  the  calcium  by 
potassium,  the  crystals  always  remaining  clear.  The  potassium  zeolites 
contain  less  water  than  the  calcium  compounds,  and  their  vapour- 
pressure  for  the  same  proportion  of  water  is  higher.  Calcium  chloride 
replaces  the  potassium  by  calcium,  the  products  being  identical  with  the 
original  zeolites.     Ammonium  desminite  behaves  similarly. 

Silicic  acids,  prepared  from  different  zeolites,  olivine,  and  labradorite 
by  the  action  of  hydrochloric  acid  at  15°,  also  give  continuous  curves, 
indicating  the  absence  of  definite  hydrates.  Whether  the  silicic  acids 
thus  obtained  are  identical  is  uncertain,  as  the  different  vapour  pres- 
sures observed  may  be  due  to  changes  in  the  colloids.  Clays  are  found 
to  contain  water  in  two  forms,  one  part  being  given  off  continuously 
over  sulphuric  acid  of  different  concentrations,  the  other  being  retained 
even  in  presence  of  the  concentrated  acid.  The  examination  of  a 
large  number  of  clays  leads  to  their  classification  in  the  following 
groups,  most  of  which  correspond  with  the  grouping  proposed  by  Le 
Chatelier  (Abstr.,  1887,  785)  : 

I.  Plastic  fireclay,  sedimentary  clay,  2Si02,Al203,2H,0,Aq. 
II.  Halloysite,  2SiO.„Al,03,H20,Aq. 

III.  Kaolin,  4SiO,,2Al„03,3H20,Aq. 

IV.  Collyrite,  Sid2,Al.,03,2H20,Aq. 
V.  Pyrophyllite,  4Si62,A1203,H20. 

VI.  Montmorillonite,  4Si02,Al202,H20,Aq. 

The  presence  of  anhydrous  minerals  and  zeolites  affects  the  vapour 
pressure  of  clays :  they  may  be  removed  by  fractional  levigation. 

The  oxalates  of  lanthanum,  erbium,  yttrium,  cerium,  thorium,  and 
zirconium  also  yield  continuous  curves.  A  basic  zirconium  oxalate, 
Zi(C204).,,2Zr(OH)4,Aq,  forms  doubly-refracting  pyramids,  2  mm.  high, 
which  after  dehydration  re-absorb  water,  doubling  their  size  without 
change  of  shape,  remaining  doubly-refracting. 

Two  double  oxalates,  Na3(NH4)3Al.,(C,O4)0,7H2O  and 
Na3(NH4)3Fe,(C20;)6,7H20, 
give  continuous  curves  for  the  loss  of  the  first  2H20,  after  which  the 
vapour  pressure  remains  constant  until  only  1H.,0  remains  :  this  is  only 
driven  off  at  a  high  temperature.  Similar  salts  containing  only  two 
bases,  such  as  Na6Fe2(C204)6,9H20  and  (NH4)6Fe2(C204)6,6H20, 
behave  like  simple  oxalates,  the  loss  of  water  being  discontinuous. 

The  nitrates  of  cerium,  lanthanum,  yttrium,  and  zirconium,  the 
sulphates  of  cerium,  lanthanum,  yttrium,  didymium,  zirconium,  and 
thorium,  and  uranyl  nitrate  form  true  hydrates,  giving  discontinuous 
curves.     The  following  hydrates  are  new  :  Ce(N03)3,4H.,0  ; 

La(N03)3,4H20 ; 
La(N03)3,H20  ;    Y(N08)3,5H.,0  ;    Zr(NO?)4,2H20 ;    U02(N08)2,2H2O ; 
La2(S04)3,3H20.  Cerium  and  lanthanum  nitrates  form  similar  hydrates, 
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that  of  yttrium  is  different.  Yttrium  sulphate,  unlike  cerium  and 
lanthanum  sulphates,  does  not  lose  water  over  sulphuric  acid. 

Boric  acid  does  not  lose  water  over  sulphuric  acid. 

Continuous  curves  are  given  by  zinc  and  copper  ferrocyanides  and 
by  strychnine  sulphate,  (C21R2202N2)2H2S04,6H20. 

The  velocity  with  which  equilibrium  with  the  sulphuric  acid  is 
reached  is  greatest  for  those  substances  which  give  continuous  curves. 
It  depends  on  the  rate  of  diffusion  within  the  hydrate,  which  is  greatest 
in  zeolites  and  clays,  and  least  in  definite  hydrates.  The  process  of 
dehydration  is  reversible,  and  the  crystals  remain  clear  during  the 
process,  but  silicic  acids  do  not  re-absorb  the  whole  of  the  original 
proportion  of  water. 

The  form  of  the  continuous  vapour-pressure  curve  is  different  for 
the  crystalline  hydrates  and  for  the  amorphous  substances,  d'2p/dc2  being 
positive  in  the  former,  and  negative  in  the  latter  case.         C.  H.  D. 

Passivity  of  Iron.  P.  Krassa  (Zeitsch.  Elektrochem.,  1909,  15, 
490 — 500.  Compare  Abstr..  1907,  ii,  598).— Iron  assumes  the  active 
form  in  solutions  of  sodium  or  potassium  hydroxide  of  greater  con- 
centration than  4iV  at  temperatures  below  the  boiling  point  of  tho 
solution.  With  weaker  solutions  higher  temperatures  are  necessary 
(200°,  for  example,  with  2.V-solutions).  When  such  active  iron  is  used 
as  cathode  with  a  small  current  density  it  remains  active,  an  oxide  of 
iron  being  formed,  winch  partly  dissolves  and  partly  adheres  to  the 
iron.  The  adhering  layer  gradually  increases  in  thickness  until, 
when  a  certain  thickness  is  attained,  the  iron  becomes  passive  and 
oxygen  is  evolved.  The  change  is  a  gradual  one,  the  potential 
(compared  with  the  Xj  1 0-calomel  electrode)  changing  in  boiling  10^V- 
sodium  hydroxide,  for  example,  from  -  1'23  to  +  0-27  volt.  If,  on  the 
other  hand,  a  Lugo  current  density  is  employed,  the  iron  becomes 
passive  at  once,  and  no  visible  change  occurs  at  its  surface.  Between 
ie  extremes  any  Intermediate  condition  can  bo  produced  by  taking 
a  suitable  current  density  and  strength  of  solution.  The  author, 
therefore,  draws  the  conclusion  that  in  all  cases  tho  passivity  is  due  to 
a  skin  of  oxide. 

The  optical  evidence  against  this  view  brought  forward  by  Mailer 
and    Onigsberger  (Abstr.,   1907,  ii,   921)  is  discussed.     The  authoi 

comes  lo  the  conclusion  that  a  layer  of  oxide   of   sufficient   thickm 

produce  passivity  might  set  change  the  reflecting  power  of  the  iron 
by  more  than  2    ,  and  could,  t  here  tore,  readily  escape  observation. 

T.  B. 

Cementation  of  Iron  by  Carbon  in  a  Vacuum.     Leon  Q<  ii 
and  Oh.  OBirnTBi  {Compi   rend.,  1909,149,125—127).     Marguerite 

I  i    and,    recently,     Robert      Austen    believed    that    solid    iron    could 

absorb    pure    carbon    whereas    Caron     (1864)    disputed    the    poina 

Oharpy  has  n  bown  that   iron  oan  if  rari>nniscd    by   carbon 

din     vol,    [1,405).     The  authors  have   re-investigated    the 

otation   of   Iron    bj    pure   carbon,   apocial    care    being  taken  to 

exolude  |  trbon  compounds   by    maintaining  a    vacuum,   aul 

to  ensure  intimate  oontaol  between  iron  and   carbon.     Sugar-chat 
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heated  to  1000°  in  chlorine  was  employed.  A  mixture  of  carbon  and 
iron  was  slowly  heated  to  450 — 500°  in  a  long  porcelain  tube  glazed 
inside,  and  the  tube  was  then  connected  to  a  mercury  pump.  The 
temperature  was  raised  to  800°,  when  a  small  quantity  of  gas  was 
removed,  and  then  to  1000°,  which  temperature  was  maintained 
during  the  whole  experiment.  Preliminary  experiments  without  the 
vacuum  showed  that  considerable  carbonisation  of  the  iron  occurred 
with  formation  of  pearlite.  When  gas  was  carefully  excluded,  no 
cementation  occurred,  but  if  the  charcoal  had  been  left  in  the  air  to 
absorb  gases,  some  carbonisation  of  the  iron  occurred  in  spite  of  the 
vacuum.  The  mixture  of  iron  and  carbon  was  also  heated  in  a 
cylinder  pierced  with  small  holes  and  provided  with  a  screw  stopper. 
If  the  stopper  was  left  out  and  the  mixture  heated  in  a  vacuum, 
there  was  no  carbonisation,  but  when  the  material  was  rammed  down 
tight  by  the  screw,  considerable  carbonisation  occurred.  A  sample 
of  thin  steel  sheet  with  005%  of  carbon  contained  0-32°o  after  live 
hours  heating  under  these  conditions.  The  mechanical  pressure  was 
sufficient  to  weld  the  steel  fragments  together  at  1000°. 

The  authors  conclude  that,  although  when  the  contact  is  good  carbon- 
isation with  pure  carbon  may  occur,  it  is  so  slow  that  under 
manufacturing  conditions  direct  cementation  plays  a  very  unimportant 
part.  R.  J.  0. 

Halogenochromium  Salts  containing  Aluminium,  Iron,  and 
Vanadium.  Niels  Bjerrum  and  G.  Hirschfeldt  Hansen  (Zeilsch. 
anorg.  Chem.,  1909,  63,  151 — 159.  Compare  following  abstract). — 
Salts  resembling  Werner  and  Huber's  dichlorotetra-aquochromium 
hexa-aquochrouiium  sulphate,  the  second  chromium  atom  of  which  is 
replaced  by  other  metals,  have  been  prepared.  They  are  all  very 
soluble  in  water,  and  are  precipitated  by  sulphuric  acid  in  the  form  of 
green  leaflets  with  angles  approaching  60°.  They  are  not  alums, 
although  resembling  alums  in  water-content  and  composition. 
Dibromotetra-aquochromium  hexa-aquochromium  sulphate, 
[CrBr2(H2O)4][Cr(H2O)0](SO4)2,2H2O, 
is  prepared  from  violet  hexa-aquochromium  sulphate  and  dibromotetra- 
aquouhromium  bromide.  Dichloroletra-aqiwchromlum  hexa-aquo- 
aluminium  sulphate  and  the  corresponding  dibromo-comyoiuiA  are  pre- 
pared from  aluminium  sulphate  and  the  chromium  halides.  Ferric 
sulphate  does  not  yield  a  chloro-compound,  but  the  dibromo-comyoand, 
[CrBr3(H20)4][Fe(H20)6](S04)2,2H20,  is  readily  obtained.  Its  colour 
is  like  that  of  the  aluminium  salts,  but  soon  becomes  brown.  The 
dichloro-vanadium  salt  is  obtained  by  the  electrolytic  reduction  of 
vanadyl  sulphate  and  addition  of  chromium  chloride.  The  product  is 
very  stable.  The  corresponding  (Zi&romo-coinpound  is  prepared  in 
similar  manner. 

It  was  not  found  possible  to  prepare  similar  salts  containing  titanium 
or  tervalent  cobalt  or  manganese. 

I  romopenta-aqaocliromium  sulphate,  \  CrBr(H.,0).]S04,H  ,0,  described 
by  Werner  and  Huber  (Abstr.,  1906,  ii,  170)  as  an  analogue  of 
Recoura's  salt,  is  best  prepared  from  dibromochromium  bromide  and 
sulphuric  acid.  C.  11.  D. 
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Physico-chemical  Investigations  of  the  Chromium  Chloro- 
sulphates.  Niels  Bjereum  {Zeitsch.  anorg.  Chem.,  1909,  63, 
140 — 150.  Compare  Abstr.,  1906,  ii,  363). — The  conductivity,  velocity 
of  transformation,  and  colour  of  the  chromium  chlorosulphates  have 
been  examined,  the  results  confirming  the  formulae 

[CrCl(H00)5]S04,H„0 
for    Eecoura's     salt,    and     [Cr01„(H20)4][Cr(H20)fl](S04)2,2fLO     for 
Werner  and  Huber's  salt. 

The  conductivity  of  both  salts  in  0-01  molar  solution  increases 
rapidly  at  first,  then  passes  through  a  maximum,  and  falls  asymptoti- 
cally to  a  limiting  value.  The  initial  conductivity  in  each  case  is  equal 
to  that  calculated  from  the  corresponding  chlorides,  namely,  A.  140  for 
the  chlorochromium  sulphate  and  A  125  for  the  dichlorochromium 
chromium  sulphate. 

The  first  transformation,  the  ionisation  of  the  chlorine,  proceeds 
much  faster  than  the  second,  the  formation  of  a  sulphate  complex,  and 
it  is  therefore  possible  to  calculate  the  velocity  constant  of  the  former 
from  the  conductivity  observations.  The  values  £  =  0-008 — 0'0039 
and  0-0137- — 0  0065  are  found  for  the  velocity  constants  of  the  two 
salts  respectively. 

The  extinction  coefficients  for  a  number  of  rays  have  been  measured 
for  both  salts,  on  the  assumption  that  free  and  combined  ions  have  the 
same  colour,  provided  that  complexes  are  not  formed.  Thus  all  hexa- 
aquochromium  salts  have  the  same  colour  in  solution,  whether  disso- 
ciated or  not.  In  the  solutions  examined,  the  hydrolysis  was  restrained 
by  addition  of  acid.  The  extinction  coefficients  of  Werner  and  Huber's 
salt  agree  within  the  limits  of  experimental  error  with  those  calcu- 
lated from  the  mean  of  those  for  the  dichlorotetra-aquochromium  ion 
and  the  hexa-aquochromium  ion,  whilst  Recoura's  salt,  on  the  other 
hand,  gives  values  indicating  a  different  constitution,  as  required  by 
the  hypothesis.  C.  H.  D. 

Chromic  Acid.  Gregoire  Wykoudokf  (Bull.  Soc.  ehim.,  1909, 
[iv],  5,  765 — 767.  Compare  Wahlen,  Abstr.,  1888,  1008  ;  Ostwald, 
Abstr.,  1888,1009;  Miolati,  Abstr.,  1901,  ii,  381;  Abegg  and  Cox, 
Abstr.,  1904,  ii,  662  ;  Sand  and  Kaestle,  Abstr.,  1907,  ii,  178; 
Bpitalaky,  Abstr.,  1907,  ii,  338,  695;  Lundberg,  Abstr.,  1907,  ii,  967; 
SherriU,  Abstr.,  1908,  ii,  92).- — When  a  solution  of  chromic  acid  is 
treated  with  an  equimoleoular  quantity  of  calcium,  strontium,  zinc, 
copper,  cerium,  or  lanthanum  carbonate,  effervescence  cea  es  win  n  half 
the  carbonate  has  been  added,  whatever  the  concentration  (3-  -30%)  of 
the  acid  or  the  temperature  (15  -70)  of  working,  and  from  analysis 
ol  the  resulting  solution,  chromic  oxide  and  the  basic  oxide  are  always 
found  present  in  the  ratio  ( 'i  (  >:  \1   ()     2:1. 

The    sesquioxidi      oi    iron   and  aluminium   behave   less  definitely. 

I  n    the    cold    solution,    ratios    are    found    oscillating    about    the    mean 

•  >(l  :M  ,<  >.,  5-2:1,  whilst  if  chromic  acid  .solution  is  heated,  the 
ratios  approximate  to  i*8 : 1,  instead  of  the  normal  6:1.  Chromic 
hydroxide  behavi  peculiarly,  giving  insoluble  chromium  chromate  of 
variable  composition,  whilst  the  liquid  contains  only  a  ..mall  quantity 
ol  chromium,  depending  on  the  concentration  and  temperature. 
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conclusions  drawn  from  these  facts  are,  firstly,  that  physico-chemical 
methods  are  essentially  incapable  of  determining  the  basicity  of  an 
acid,  and,  secondly,  that  chromic  acid  (a  very  weak  acid)  does  not  exist 
in  the  free  state,  but  wheu  liberated  from  its  salts  condenses  to  a 
polychromic  acid,  which  again  in  the  presence  of  strong  bases  is 
depolymerised,  as  are  the  polytungstic  and  polymolyhdic  acids.  From 
the  experiments  cited,  it  seems  to  exist  in  solution  as  a  dichromic 
acid,  but  in  very  concentrated  solutions  it  may  be  much  more  con- 
densed, since  well  crystallised  compounds  of  tri-  and  tetra-chromic 
acids  are  known.  E.  H. 

Transformations  of  Iron  and  Steel.  Grenet  {Bull.  Soc.chim., 
190'J,  [iv],  5,  758 — 764). — A  theoretical  consideration  of  the  mutual 
solubility  of  iron  and  carbon,  the  transformation  of  pure  iron,  and  the 
solution  of  iron  in  carbon,  from  which  the  conclusions  are  drawn 
that  the  phenomena  exhibited  by  steels  belong  to  the  general 
case  of  phenomena  produced  in  all  alloys  the  constituents  of  which 
can  form  solid  solutions  decomposable  into  their  elements  at  certain 
temperatures,  and  that  the  laws  deduced  from  the  study  of  steels 
probably  apply  to  all  alloys.  E.  H. 

Inorganic  Salts  of  Titanium  Peroxide.  Arrigo  Mazzucchelli 
and  Enrico  Pantanelli  (Atti  R.  Accad.  Lincei,  1909,  [v],  18, 
i,  608 — 613.  Compare  this  vol.,  i,  631). — For  the  preparation  of 
inorganic  salts  of  titanium  peroxide,  which  are  very  readily  soluble 
and  practically  uncrystallisable,  the  author  treats  with  alcohol  the 
solution  containing  titanium  sulphate,  hydrogen  peroxide,  and  an 
alkali  sulphate  in  rather  less  amount  than  corresponds  with  the  ratio 
TiO., :  X.,80.. 

In  this  way  the  following  salts  have  been  prepared : 
TiO.,(KS04).2,7H,0  ;     TiO2(NaSO4),,10H.,O  ;      Ti0.2(NH4S04)„a;rTo0  ; 
TiO~(LiS04)2,7H,0;  TiO.,Cl.„2NaCi;9H„0  ;  Ti03,P2O6,Na2O,3H,O,  and 
0(TiO;,P2O5,Na2O)2,24H2O."  '    T.  ft.  P. 

Hydrates  of  Thorium  Chloride  and  Bromide.  Edouard 
Chauvenet  (Compt.  rend.,  1909,  149,  289— 292).— When  the  hydrate, 
ThCl4,8H20,  is  dried  at  the  ordinary  temperature  and  pressure  it  yields 
ThC'l4,7H20.  When  heated  at  50°  in  a  current  of  dry  hydrogen  or 
hydrogen  chloride,  ThC'l4,'4H20  is  formed,  and  at  100°  the  product  is 
Th(_'l4,2H„0.  Above  100°  basic  chlorides  are  formed.  The  heats  of 
solution  of  the  various  hydrates  are:  ThCl4, +  56*7  cal.  ;  ThCl4,2H.,0, 
41-08  cal.;  ThCl4,4H20,  26-23  cal.;  ThCl4,7H.,0,  147  cal.; 
ThCl4,8H20,  1145  cal. 

When  a  solution  of  thorium  hydroxide  in  alcoholic  hydrogen 
bromide  is  evaporated  at  100°,  well  formed  needles  of  the  dodeca- 
hydrate,  ThBr4,12H20,  are  obtained.  When  dried  at  the  ordinary 
temperature  and  pressure,  this  yields  ThBr4,10H2O;  in  an  exhausted 
desiccator,  ThBr4,7H.,0  is  obtained.  The  heats  of  solution  of  the 
various  hydrates  are":  ThBr4,  +70-19  cal.;  ThBr4,7H.20,  22  55  cal.; 
ThBr4,10H,O,  984  cal.  ;  ThBr4,12HjO,  230  cal. 

A   comparison  of   the  two   series   of  observations    shows    that    the 
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oxybi'omides  are  formed  at  lower  temperatures  than  the  corresponding 
basic  chlorides.  H.  M.  D. 

Thorium  Phosphates.  A.  Colani  (Compt.  rend.,  1909,  149, 
207—210.  Compare  Abstr.,  1907,  ii,  878).— The  analogy  between 
thorium  and  uranium  is  well  shown  by  the  parallelism  existing  between 
their  phosphates.  Troost's  phosphates  of  thorium  closely  resemble 
those  of  uranium  previously  described  by  the  author  ;  the  series  has 
now  been  completed  by  the  preparation  of  new  thorium  halogen 
phosphates  and  of  double  phosphates  containing  calcium  and  strontium. 
Tliorium  chlorophosphate,  3Th02,ThCL,2Pg06,  prepared  by  heating 
thorium  chloride  with  anhydrous  thorium  metaphosphate  in  a  current; 
of  dry  carbon  dioxide,  is  a  heavy,  white,  crystalline  powder,  insoluble 
in  water  and  acids,  but  decomposed  by  boiling  sulphuric  acid  or  on 
fusion  with  alkali  carbonates. 

Thorium  bromophosphate,  ThRr4,(3Th0.2,2P:I05)s,  prepared  in  the 
same  way  as  uranium  chlorophosphate,  but  employing  a  very  large 
excess  of  thorium  bromide,  occurs  as  a  pearly  white,  crystalline 
powder.  This  compound  is  very  stable,  and  resists  the  action  of  molten 
alkali  carbonates  and  of  most  acids.  It  was  analysed  after  decomposi- 
tion with  boiling  concentrated  sulphuric  acid.  The  existence  of  these 
halogen-phosphates  throws  light  on  the  occurrence  of  fluorine  in 
monazites.  The  following  double  phosphatos  were  prepared  in  the 
same  way  as  the  corresponding  uranium  compounds.  Tliorium  calcium 
phosphate,  ThOs,CaO,P806,  forms  brilliant  needles,  whilst  the  analogous 
strontium  salt  occurs  in  minute,  colourless  crystals.  A  well  defined 
barium  salt  has  not  been  obtained.  W.  O.  W. 

Double  Nitrate  and  Oxalate  of  Thorium,    t  h  ivki  i  ivi 

(Atti  11.  Accad.  Lincei,  1909,  [v],  18,  i,  520 — 530.  Compare 
Abstr.,  1907,  ii,  773). — In  view  of  Ramsay's  results  on  the  disintegra- 
tion of  the  copper  ion  into  the  lithium  ion  by  the  action  of  radium 
emanation  and  of  the  tliorium  ion  into  carbon  by  further  resolution  of 

thOrium-C,    the    author    has    studied     the    properties    of     solutions    of 

thorium  nitrate  in  order  to  discover  whether  the  carbon  dioxide 
evolved  from  these  solutions  is  ilue  to  disintegration  of  thorium  C,  or 
to   oxidation    or   to   the   decomposition    of    organic    acids   used    in    the 

isolati f  the  thorium  and  not  completely  eliminated  in  the  subsequent 

purification, 

A  concentrated  solution  of  thorium  nitrate,  D  2,2(5     2'30,   place 
in  a  dilatometer,  showed,  alter  a  fortnight,  a  considerable  increase  in 
volume,  indicating  that  decomposition  had  taken  place.     After  some 
months,  the  solution  deposited  acicular  crystals  having  a  composition 
ponding  with  the  formula  6Th|  Ni  ».,)1.'I'1k< 'i  »,).,isl  !,.<>. 

The  conclusion  is  hence  drawn  that  the  carbon  dioxide  evolved  from 

i I   thorium  nitrate  is  formed  by  decomposition  of  tho  oxalate 

pre  ent  in  the  foi  do  of  a  readily  aolubl implex  salt,  and  is  not  a  result 

Ol   the  degradation  ol   i  fed  iol  Inn  una  or  of  radioarliw  phenomena, 

T.  II.  P. 


Hydrolytio     Decomposition     of    Bismuth     Bromido.       I!kni 
Dubbkai    {Compt.   run./.,    I'.ki'.i,    140,   122     121).     Itisinuth   br ide 
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solution,  free  from  uncombiued  bromine,  was  diluted  with  variable 
amounts  of  water,  and,  after  removing  the  precipitate,  the  ratio  of 
bismuth  to  bromine  in  the  liquid  phase  was  determined.  Contrary  to 
the  case  of  bismuth  chloride,  the  extent  of  the  hydrolysis  of  bismuth 
bromide  is  not  appreciably  altered  by  temperatures  varying  from  15° 
to  95°. 

The  variation  of  bismuth  with  bromine  in  the  liquid  phase  follows  a 
regular  curve,  whence  the  conclusion  is  drawn  that  within  the  limits  of 
dilution  studied  only  a  single  oxybromido  is  produced.  The  ratio  of 
water  to  bromine  in  dilute  solutions  leads  to  the  same  result. 

R.  J.  C. 

Velocity  of  Hydrolysis  of  an  Inorganic  Salt,  Potassium 
Ruthenium  Chloride.  S.  C.  Lind  and  F.  W.  Bliss  (/.  Arner. 
Chem.  Soc,  1909,  31,  86S— 885).— The  velocity  of  hydrolyis  of  inorganic 
salts  has  not  been  much  studied,  since,  in  most  cases,  the  hydrolysis 
is  instantaneous,  and,  in  cases  in  which  the  rate  is  measurable,  the 
difficulties  of  measurement  and  the  many  factors  influencing  the 
hydrolysis  have  rendered  it  impossible  to  obtain  a  satisfactory  kinetic 
equation. 

Potassium  ruthenium  chloride,  K„RuCl5,  rapidly  undergoes  hydro- 
lysis in  aqueous  solution,  the  rate  of  which  can  be  determined  by  the 
increase  in  electrical  conductivity  due  to  the  hydrochloric  acid  formed. 
The  solution,  which  is  originally  red,  gradually  becomes  black,  and 
when  completely  hydrolysed  has  the  appearance  of  a  colloid.  On 
addition  of  alkali  hydroxide,  ruthenium  hydroxide,  Rn(OH),,  is 
immediately  precipitated. 

The  equilibrium  of  the  hydrolysed  solution  is  not  altered  by  dilution, 
change  of  temperature,  or  addition  of  acid,  and  hence  the  conclusion 
is  drawn  that  the  reaction  is  irreversible  and  does  not  reach  a  homo- 
geneous equilibrium.  The  hydrolysed  product,  probably  Ru(OH)„Cl, 
has  a  positive  catalytic  influence  on  the  rate,  resulting  in  a  period  of 
constant  velocity,  extending  over  the  first  half  of  the  course  of  the 
reaction,  which  has  been  used  with  slight  corrections  to  obtain  a 
velocity  constant.  The  rate  of  the  reaction  in  a  solution  of  the  salt  in 
hydrochloric  acid  (O'RV — 04.A7)  is  approximately  proportional  to  the 
concentration  of  the  acid.  It  is  suggested  that  this  is  best  explained 
on  the  supposition  that  the  rate  of  hydrolysis  is  determined  by  the 
hydroxyl-ion  concentration.  In  aqueous  solutions  the  velocity  is  at 
a  maximum  at  the  beginning  of  the  reaction,  whilst  in  acid  solutions  a 
distinct  period  of  induction  is  exhibited  similar  to  that  observed  by 
Goodwin  (Abstr.,  1897,  ii,  16)  in  the  case  of  ferric  chloride,  which  is 
likewise  attributed  to  autncatalysis. 

The  temperature-coefficients  between  22°  and  30°  are  as  follows : 
for  0-005  molar  solution,  3-27 ;  for  a  0'0025  solution,  2'96 ;  for 
0-00125,  2-G3  ;  and  for  00025  molar  in  0-OliV-hydrochloric  acid  is 
5-40.  The  rate  is  also  increased  by  dilution  ;  the  coefficient  of  dilu- 
tion from  0-005  to  0-00125  molar  is  2-23  at  22°,  2-17  at  25°,  and  PS0 
at  30°.  The  coefficient  in  a  solution  in  O'OliV-hydrochloric  acid  is 
P08  at  25°,  or,  in  other  words,  dilution  has  practically  no  effect  when 
the  acid  concentration  remains  constant.      When,  however,  the  concen- 
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trations  of  both  salt  and  acid  are  diminished  from  0-005  molar  in 
OoW-hydrochloric  acid  to  000125  molar  in  oul  .Y- hydrochloric 
acid,  the  dilution  coefficient  at  25°  is  5'15.  From  these  l'esults,  and 
the  fact  that  the  reaction  is  slower  in  the  more  concentrated  solutions, 
the  general  conclusion  is  drawn  that  the  accelerating  influence  of  either 
increase  in  temperature  or  dilution  has  the  greater  effect  on  the 
slower  reaction.  The  acceleration  produced  by  doubling  the  dilution 
is  about  the  same  as  that  effected  by  an  increase  of  3°  in  temperature. 
Sunlight  has  no  influence  on  the  rate  of  the  reaction.  Both  platinum 
and  platinum-black  electrodes  have  a  positive  catalytic  influence  on 
the  rate  of  hydrolysis,  amounting  for  the  latter  to  50%  in  the  Ostwald 
form  of  cell.  E.  G. 


Mineralogical   Chemistry. 


Nature  and  Origin  of  Gases  Forming  Volcanic  Funmroles 
or  Issuing  from  Craters  of  Ancient  Volcanoes.  A  km  and 
Gautiek  (C'ompt.  rend.,  1909,  149,  84 — 91.  Compare  this  vol.,  ii, 
674). — The  gases  given  off  by  lavas  of  Vesuvius  three  and  eighteen 
months  after  the  eruption  of  1906  are,  in  general,  those  which  are 
obtained  by  vacuum  distillation  at  red  heat  of  such  igneous  rocks  as 
basalt  or  granite.  Recent  lavas,  which  are  hottest,  emit  chlorides  of 
sodium,  potassium,  ammonium,  iron,  copper,  lead,  and  arsenic,  excess  of 
hydrogen  chloride,  water  vapour,  aud  various  permanent  gases.  As 
the  lava  cools,  the  less  volatile  substances  condense  in  fissures,  until 
finally  only  gases  and  very  volatile  products  are  emitted.  The  three 
months  old  lavas  of  Vesuvius  were  at  300 ',  and  the  gases  issuing 
contained  62"5  to  77%  of  water  vapour,  which  apparently,  as  in  many 
Other  instances,  could  not  have  originated  in  rain  or  the  moisture  of 
tho  soil.  Hydrogen  chloride,  which  is  very  abundant  in  fresh  lava, 
had  almost  disappeared.  It  is  suggested  that  it  had  been  used  up  in 
reconverting  into  chlorides  the  oxides  and  oxychlorides  formed  by  the 
action  of  water  at  higher  temperature  .  t'arbonyl  sulphide,  carbon 
monoxide,  sulphur,  and  boron  compounds  had  also  almost  entirely 
disappeared.    The  permanent  gases  from   lava  contain   12  to  IT 

an  and  rather  more  than  tour  times  as  much  nitrogen  by  volume, 
Argon  and  helium  are  pre  enl  in  notably  greater  ratio  to  the  nitrogen 
than  in  air.  It.  is  remarkable  thai  Free  hydrogen  is  found  in  admixture 
with  oxygen  issuing  from  the  hot  crater. 

The  hydrogen  is  supposed  to  originate  in  decomposition  of  water  at 
great  depths,  whereas  the  oxygen  is  drawn  in  as  air  through  fit  ure  in 
the  base  of  the  volcano  by  the  tip  draught  in  the  central  shaft.  Carbon 
die  ide,  which  was  present  to  the  extent  of  31  .  after  three  months. 
but  only  ."  ,  after  eighteen  months,  oertainl)  appears  to  come  from 
the  d  I  reservoir  of  volcanic  activity.     The  Solfal  ire  of  IS 

kpour  and  permanent  gases,  of  which  96  i irbon 
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dioxide.  The  gases  given  off  by  the  hot  springs  of  Agnano  also 
contain  at  least  96%  of  carbon  dioxide,  as  well  as  methane,  nitrogen, 
helium,  argon,  and  neon.  R.  J.  0. 

Methods  for  the  Collection  and  Preservation  of  Gases  from 
Fumaroles  and  Volcanic  Springs  or  Soils.  Armand  Gautieu 
(Compt.  rend.,  1909,  149,  245 — 250). — Two  simple  arrangements  of 
apparatus  which  the  author  has  employed  for  the  collection  of 
volcanic  gases  are  described.  In  the  second  arrangement,  which  is 
designed  for  use  in  the  case  of  gases  consisting  almost  entirely  of 
carbon  dioxide,  the  latter  is  to  a  large  extent  absorbed  before  the  gas 
is  placed  in  communication  with  the  exhausted  collecting  tube.  By 
this  means  the  volume  of  gas  which  has  to  be  preserved  for  analysis 
is  enormously  reduced.  H.  M.  D. 

Manganese  and  Iron  Minerals  from  the  Crystalline  Schists 
of  Brosteni,  Roumania.  Vasile  C.  Butureanu  (Ann.  sci.  Univ. 
Jussy,  1909,  6,  7—23.  Compare  Abstr.,  '  1908,  ii,  955).— Further 
analyses  of  carbonates  and  of  "  brostenite "  from  other  localities  are 
given.  The  massive,  reddish-grey  carbonates  give  the  formula 
5MuG03,FeC03  after  deducting  variable  amounts  of  admixed 
rhodonite  (MnSi03).  The  compact,  grey  carbonate  from  Rarau,  which 
is  of  sedimentary  origin,  gives,  however,  the  formula  2FeC03,MnC03. 
The  several  analyses  of  "  brostenite  "  lead  to  the  formuhe 

RO,2Mn02,2H,0, 
RO,3Mn02,2H20,     RO,3Mn0.2,3H,0,     and     RO,5MnO,2,H20,     where 
R  =  Mn,  Fe,  Ca,  Mg.     Except  for  the  presence  of  water,  these  formula? 
correspond  with  those  of  various  manganites  which  have  been  prepared 
artificially.  L.  J.  S. 

Hopeite.  Giuseppe  Cesaro  (Bull.  Acad.  roy.  Belg.,  1909,  567 — 593). 
• — The  paper  consists  mainly  of  a  criticism  of  a  communication  by 
Spencer  (Abstr.,  1908,  ii,  397)  on  the  same  mineral. 

For  the  index  of  retraction  of  hopeite  the  author  obtains  the  value 
1*6,  and  points  out  that  Des  Cloizeaux's  value,  1  "471,  is  that  of  the  oil 
used.  The  mineral  has  the  axial  angle  83°13',  and  the  birefringences 
ft,,,  -  np  9-3,  ntl  -  )im  2'2,  and  n,,  —  np  1 1 -5,  whilst  the  respective  constants 
obtained  by  Buttgenbach  for  the  Broken  Hill  hopeite  are  51°42',  9-7, 
0-8,  and  10-5. 

The  minerals  from  the  two  sources  also  have  a  different  optical 
appearance  in  convergent  polarised  light. 

Parahopeite  forms  anorthic  crystals  (optically  positive)  having 
D  331.  Tarbuttite  is  orthorhombic  (a  :  b  :  c  =  0-95832  :  1  :  1-32037), 
optically  negative,  has  an  axial  angle  of  90°  (approx.),  index  of 
refraction  f3  1-7,  and  D  4-12.  E.  H. 

Natural  Ferrous  Sulphate.  Juan  Calafat  y  Leon  (Anal.  Fis. 
guim.,  1909,  7,  214— 216).— In  the  neighbourhood  of  the  station  of 
Fuente  Santa  (Almeria)  large  masses  of  crystalliue  ferrous  sulphate 
exist.  The  mineral  is  found  in  veins  between  slaty  rocks,  and  is 
associated  with  alum  and  other  substancos,  such  as  ferric  oxide.   .The 

vol.  xcvi.  ii.  50 
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neighbourhood  is  situated  geologically  at  the  transition  from  Triassic 
to  Cambrian  ;  the  Triassic  rocks  are  limestones  and  dolomites,  and  the 
Cambrian  rocks,  ferruginous  clays  and  slate.  Gypsum,  alum,  and 
other  sulphates  al*o  occur  abundantly  in  the  neighbourhood,  the 
sulphates  probably  having  been  formed  from  prior  existing  carbonates. 

W.  A.  D. 

Alterations  in  the  Oxygen  in  Sea-water  Collected  in 
the  Dark.  Hans  Winterstein  (Biochem.  Zeitsch  ,  1909,  19,  425 — 433). 
— The  gases  of  sea-water  depend  not  only  on  physical  conditions, 
but  on  the  piesenee  of  living  organisms,  and  the  effect  of  those  which 
specially  contain  chlorophyll.  According  to  Putter,  water  collected  in 
the  dark,  for  instance,  from  the  depths  of  the  ocean,  shows  on  exposure 
to  light  an  increase  of  oxygen  at  the  expense  of  carbon  dioxide.  This 
was  not  continued  in  the  present  research.  Any  change  which  does 
occur  in  the  light  results  in  a  loss  of  oxygen.  YV.  D.  H. 


Physiological    Chemistry. 


Blood  Gases  of  Invertebrate  Marine  Animals.  Hans 
Wujtebbteu)  (Biochem.  Zaitach.,  1909,  19,  384— 424).— The  animals 
specially  investigated  were  those  which  contain  respiratory  pigments 
in  their  blood,  Mich  as  hemoglobin,  hiemocyanin,  chlorocruorin,  etc. 
The  hiemocyanin-containing  blood  of  Octopus  contains  4  2  to  5%  of 
oxygen,  of  Maja  and  Palinurus  about  1"0  ;  the  hemoglobin  containing 
blood  of  Glycera  from  2  to  3';',,  and  of  Cardita  and  Pectunculua, 
1  to  2 "„ ;  the  hsemoerythrin-containing  blood  of  Sipunculue,  2%,  in 
invertebrates,  when  respiratory  pigments  are  absent  (Patella,  Pinna, 

Axcidin,  etc.),  the  amount  of  both  owgen  mid  nitrogen  depends  on 
purely  physical  conditions.  The  differences  between  venous  and 
arterial  blood,  except  in  the  Octopus,  are  small.  It  is  regarded  as 
doubtful  whether  the  function  of  the  pigments  is  wholly  or  even 
chiefly  respiratory.  The  amount  of  carbon  dioxide  in  the  blood  is 
extraordinarily  small;  this  probably  depends  on  the  low  intensity  of 

gaseous  metabolism,  and  on  thi idiness  with  which  carbon  dioxide 

is  exoreted.     Full  analytical  details  are  given,  \V.  D.  II. 

The     Rate     of     Digestion     in     Cold  blooded     Vertebrates. 

B     I: .    ./.     Physiol.,     1909,    24,    447—458).      l'h« 

riments    were   performed  with  fish,  frogs,  and   turtles,  and   thf 

within    certain     not     very     wide     rangi 

rature,    van'l    rloff's    rule   applies   to    thoir    digestive    proci 

the  t    eight   valid    coefficients    being    2  02.     The    range   of 

temperature    within    which   the     peed  of   digo  tion    i-<   doubled   wiih 

>   n  e  ol    10°  differs  in  different  classes  of    vertebrates,  ti»'  range 
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being  most  restricted  in  amphibians.  Temperatures,  however,  have 
au  influence  quite  apart  from  this,  for  sometimes  low,  and  sometimes 
high,  temperatures  inhibit  or  destroy  ferment  activity.       W.  D.  H. 

Action  of  Pancreatic  Juice  on  Esters.  L.  Morel  and  Emile 
Teukoine  (Compt.  rend.,  1909,  149,  236 — 239.  Compare  this  vol.,  ii, 
497). — The  action  of  the  pancreatic  juice  on  the  esters  of  aliphalio 
moDO-  and  di-basic  acids  has  been  examined,  and  it  is  found  that  the 
hydrolytic  action  is  feeble  except  in  the  presence  of  biliary  salts.  In 
many  cases  hydrolysis  proceeds  in  a  manner  different  from  that 
induced  by  chemical  agents ;  thus,  in  the  series  of  ethyl  esters  of 
saturated  fatty  acids  the  speed  of  hydrolysis  increases  until  it  reaches 
a  maximum  at  ethyl  butyrate.  The  same  phenomenon  is  noticed  in 
the  alkyl  acetates,  the  maximum  occurring  at  the  butyl  term.  The 
presence  of  an  ethylenic  linking,  or  a  ketonic  or  hydroxyl  group, 
diminishes  the  rate  of  hydrolysis.  isoButyric  and  methylmalonic 
esters  are  only  slightly  attacked.  The  author  considers  that  his 
experiments  do  not  support  the  theory  of  the  specific  action  of 
diastases.  W.  0.  W. 

Diastatic  Decomposition  of  a-  and  /3-Methyl  (Z-glucosides. 
H.  Bieruy  (Compt.  rend.,  1909,  149,  314 — 316). — The  intestine  of 
dogs  contains  a  ferment,  a-glucosidase,  which  decomposes  a-methyl- 
tf-glucoside.  Aqueous  macerations  of  the  intestinal  mucus  have  very 
slight  action  on  /3-methyl-ii-glucoside.  The  pancreatic  juice  of  dogs 
and  horses  is  without  action  on  either  compound.  Tne  gastro- 
intestinal juice  of  Helix  pomatia  attacks  both  the  a-  and  the 
/8-glucoside,   but  especially  the  latter. 

The  results,  and  those  of  other  investigations,  indicate  that  the 
field  of  action  of  diastases  is  very  limited,  and  that  each  diastase 
attacks  only  derivatives  of  the  same  sugar,  or  even  only  a-  or 
/J-derivatives.  N.  H.  J.  M. 

Variation  of  some  Diastases  during  the  Metamorphosis 
of  a  Caddis-fly,  Limnophilus  flavicornis.  Xavieb  Ku^ues 
(Compt.  rend.,  19U9,  149,  319 — 321). — The  digestive  activity  in  the 
larva  was  found  to  be  greatest  during  the  period  preceding  the 
formation  of  the  pupa ;  it  diminishes  considerably  in  the  young  pupae. 
The  invertine  increases  until  the  second  half  of  the  life  of  the  pupa, 
and  then  remains  unchanged.  N.  H.  J.  M. 

Absorption  of  Fats  Stained  with  Sudan  III.  Lafayette 
B.  Mendel  (Amer.  J.  Physiol.,  1909,  24,  493— 496).—  When  fat 
stained  with  dyes  insoluble  in  water,  such  as  Sudan  111,  is  admin- 
istered to  animals,  the  pigment  readily  passes  into  the  lymph  and 
blood  stream.  Since  these  pigments  are  soluble  in  free  fatty  acids  as 
well  as  in  neutral  fats,  their  presence  in  the  lymph  cannot  be  taken  as 
evidence  either  for  or  against  the  possibility  of  the  digestion  of  the 
fat  prior  to  absorption.  The  couclusions  thus  differ  from  those 
recently  drawn  by  Whitehead  (this  vol.,  ii,  49i>)  from  similar 
experiments.  W.  D.  H, 

50—2 
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Cytolysis  in  Paramecium.  Rosalind  Wulzen  (Quart.  J.  exp. 
Physiol.,  1909,  2,  293 — 301). — The  same  agents  which  cause  cytolysis 
in  the  sea-urchin  egg  and  in  red-blood  corpuscles  produce  also 
cytolysis  in  1'aramoecium.  As  in  the  other  cases,  the  formation  of  a 
membrane  is  a  preliminary  essential  step  in  cytolysis.  This  membrane 
resists  lipoid  solvents  so  greatly  that  it  probably  contains  but  little 
lipoid.  W.  D.  H. 

Lipoids.  VI.  Sigmund  Frankel  (BiocJtem.  Zeitsch.,  1909,  19, 
254 — 285). — This  research  deals  with  methods  of  extraction  from  the 
brain.  The  following  are  the  results  with  human  brain ;  the  dry 
residue  amounts  to  23%,  and  of  this  the  following  percentages  occur 
in  successive  extracts  : 

Acctouc  extract  (cholesterol) 10'96 

,,           (unknown  extractive  and  phosphatides)    9"64 

Light  petroleum  extract 27 '84 

Benzeno  extract 1353 

Alcohol       6-25 

Ether          ,,         0  91 

Residue  (protein,  etc.)    'i\'6'i 

In  round  numbers  the  dry  material  consists  of  two-thirds  lipoids 
and  one-third  protein.  About  48%  of  the  lipoids  are  unsaturated 
compounds.  W.  D.  II. 

The  Interfibrillar  Substance  of  the  Dermis.  E.  H.  B.  van 
LlBB  (Zeitsch.  phyaiol.  Chan.,  1909,  61,  177— 187).— The  main  con- 
stituent of  the  ground  substance  of  the  true  skin  is  a  mucoid  of  very 
similar  nature  to  that  found  in  other  connective  tissues,  but  contain! 
more  carbon  and  nitrogen.  This  conclusion  is  opposed  to  that  of 
Eteimer  and  Corner,  who  deny  the  mucoid  character  of  this  substance. 
The  name  coriiu  is  suggested  ;  among  its  decomposition  products, 
Levene's  glucotbionic  acid  was  found,  but  tho  exact  chemical  nature  of 
this  material  is  still  unknown.  W.  I*.  11. 

Hydrolysis  of  Ox-muscle.  Thomas  B.  Osborne  and  D.  Bkebsi 
Jokes  (Amer.  J.  Physiol.,  1909,  24,  437— 446), — This  is  work  similar 

to  that  previously  carried  out  with  other  kinds  of  flesh,  the  various 
cleavage  products    being   estimated    and   compared   with    those    already 

found.  The  table  shows  considerable  differences,  among  other  points 
brought  <>ut  being  the  increase  in  glycine,  alanine,  valine,  leucine,  and 
proline  on  passing  from  the  lower  to  the  higher  forms  of  life. 

\V.  I>.   11. 

Neutrality  of  the  Tissues  and  Tissue-fluids.     T.   Bhailsford 

MODEBTBOM  (J.    Biol  <!„„,.,   1909,  6,  313      320).-     It  is   suggested    that 

i  l>e  proto  in    ol  the  plasma  and  tissues  play  a  part  in  maintaining  t  heir 

neutrality     and  thai   the  liberal Ol   carbon  dioxide  from  the  blood  in 

the  lungs  is  accompanied  by  a  transfer  of  sodium  from  the  carb 
ie  id  to  the   proteins  ol   the  plasma,  the  reaction    proceeding   in   the 
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reverse  direction  in  the  tissues.  Tho  amount  of  sodium  bound  by 
protein  is  probably  more  than  enough  to  bind  the  excess  of  carbon 
dioxide  in  venous  over  that  in  arterial  blood.  W.  D.  II. 

Uricolysis.  H.  Gideon  Wells  and  Harvey  J.  Corper  (J.  Biol. 
Cheni.,  1909,  6,  321 — 336). — The  tissues  of  the  human  body  possess  no 
oncolytic  power,  such  as  is  found  in  other  mammals  ;  the  same  is  true 
for  human  foetal  tissues.  The  presence  of  urate  deposits  in  the  kidneys 
of  row-born  infants  cannot  therefore  be  due  to  the  tardy  appearance 
of  the  uricolytic  enzyme.  The  deposition  is  probably  due  to  the  high 
proportion  of  uric  acid  in  the  urine  of  the  now-born,  and  favoured  by 
local  kidney  conditions.  The  placenta  possesses  no  uricolytic  activity, 
and  the  statement  that  allantoin  occurs  in  the  urine  of  pregnant 
women  and  new-born  children  is  doubted.  Uricolysis  was  found  in 
the  liver  of  the  guinea-pig,  and  absent  in  the  organs  of  the  turtle, 
spleen,  bone-marrow  leucocytes,  and  serum  of  the  dog.         W.  D.  H. 

Uricase  in  Animal  Tissues.  Fr.  Battelli  and  Mile.  Lina 
Stern  (Biochem.  Zeitsch.,  1909,  19,  219— 253).— The  destruction  of 
uric  acid  by  animal  tissues  is  probably  a  complex  process,  and  tho 
name  uricase  is  given  to  an  enzyme  which  oxidises  it  to  allantoin, 
according  to  the  equation:  C5H403N4  +  H20  +  0  =  C4Hfi03N4  +  CO.,. 
In  free  oxygen  the  reaction  is  most  energetic,  especially  at  50 — 55°. 
The  enzyme  is  precipitated  with  the  nucleo-protein.  Its  amount 
is  estimated  by  the  quantity  of  carbon  dioxide  produced.  In  many 
tissues,  inhibiting  substances  delay  its  action,  and  these  can  in  large 
measure  be  removed  by  alcohol.  It  is  present  in  most  mammalian 
organs,  and  is  particularly  abundant  in  the  liver  and  kidney.  It  is, 
however,  entirely  absent  in  man,  and  also  in  the  duck.        W.  D.  H. 

Relation  of  Ions  to  Contractile  Processes.  IV.  Ralpii  S. 
Lillie  (Amer.  J.  Physiol,  1909,  24,  459— 492).— Tho  present  experi- 
ments deal  with  Arenicola  larval.  They  lose  contractility  gradually  in 
isotonic  solutions  of  non-electrolytes  (dextrose,  sucrose),  and  more 
rapidly  in  solutions  of  magnesium  salts.  The  effect  resembles 
anaesthesia,  and  contractility  is  readily  restored  on  return  to  sea- 
water,  or  to  various  solutions  of  electrolytes.  The  action  of  various 
electrolytes  and  ions  in  this  direction  is  described  at  length,  and  this  is 
discussed  in  connexion  with  alterations  in  permeability  of  plasma 
membranes.  \V.  D.  H. 

Allantoin  in  Normal  Urine  and  its  Metabolic  Significance. 
WlLHELM  Wiechowski  (Bioa/tem.  Zeilsch.,  1909,  19,  368 — 383). — 
Although  allantoin  occurs  in  the  urine  of  other  mammals,  it  has 
never  yet  been  identified  with  certainty  in  human  urine,  and  the 
opinion  lias  been  held  that  in  man  uricolysis  does  not  occur,  or  at  any 
rate  that  tho  destruction  of  uric  acid  if  it  takes  place  pursues  a 
dill I'leut  course  in  man  from  what  it  does  in  other  mammals.  It  is 
now  showu  that  allantoin  is  proseut  iu  human  urine,  and  is  therefore 
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probably  an  intermediate  stage  in  uric  acid  catabolism.     Its  amount, 
however,  indicates  that  it  is  far  less  than  in  other  mammals. 

W.  D.  H. 

Colloids  in  Urine.  I.  Lichtwitz  and  Otto  Rosenbach  (Zeilsc/i. 
physiol.  Chem.,  1009,  61,  112 — 118). — Colloid  ^substances  occur  in 
normal  human  urine  and  exert  a  protective  influence  on  gold  solution. 
They  can  be  precipitated  by  dialysis,  by  shaking  with  benzene,  or  by 
alcohol.  They  are  not  affected  by  boiling,  freezing,  or  drying,  and 
consist  of  the  protein-precipitating  substances  and  the  nitrogenous 
carbohydiate  complex  of  Salkowski.  W.  D.  H. 

Biological  Importance  of  Lecithin.  II.  W.  Glikin  (Binc/iem. 
Zeilsch.,  1909,  19,  270—273.  Compare  Abstr.,  1908,  ii,  120).— In 
degenerative  diseases  of  the  central  nervous  system  (dementia 
paralytica  and  tabes)  the  amount  of  lecithin  in  the  bone-marrow  is 
usually  diminished  and  often  altogether  absent.  The  same  is  true  for 
iron.  W.  1).  11. 

Narcosis  and  Deficiency  of  Oxygen.  I.  G.  Manskeu)  (Pjlilger's 
Archiv,  1909,  129,  69—81). — A  discussion  of  the  Meyer-Overton  theory 
of  narcosis  and  the  part  played  by  lipoids.  Oxygen  is  much  more  soluble 
in  fats  and  lipoids  than  in  aqueous  fluids,  and  the  physiological  import- 
ance of  the  latter  is  believed  to  be  the  conveyance  of  oxygen  into  the 
interior  of  the  cells,  and  narcosis  is  due  to  interference  with  this 
function.  W.  D.  H. 

The  Degradation  of  Amino-acids  in  the  Organism  under 
Normal  and  Pathological  Conditions.  Otto  Nkdbaubb  (/>'»'. 
Archiv.  kliu.  .!/,■</.,  1909,  95,  211 — 256).— Experiments  were 
made  by  administering  various  possible  intermediate  products  between 
phenylalanine  and  tyrosine,  on  the  one  hand,  and  bomogentisic  acid,  on 
the  other,  to  an  alcaptonuric  patient.  The  subject  of  the  experiment 
was  kept  on  a  fixed  diet,  and  determinations  of  the  ratio  of  homo- 
gentisic  acid  to  total  nitrogen  woro  made.  The  following  substances 
caused  no  relative  increase  i"  the  acid:  p-hydroxyphenyl-lactic  acid, 
t  ryptophan,  o  hydroxyphenylpyruvio  anhydride,  p  hydroxy-j8  phenylpro 
I ii< line  acid,  ill  d  aminophenylacetic  acid,  acetanilide,  p  and  m  hydroxj 
phenylpyruvic  acids,  p  bydroxyphenyl-lactic  acid,  phenylethyl  alcohol, 
and  ,,-,  p  ,  and  ro-bydroxypbenyl  lactic  arid.  The  following  substai 
on  the  other  band,  caused  an  increase  in  the  bomogentisic  acid  output  I 
tyrosine,  p-hydroxypbenylpyruvic  acid,  quinol-lactio  acid,  quinol- 
pyruvic  acid,  1 togenti  lie  acid,  and  phenyl  lactic  acid. 

cU-a-AminopI ylacetic  acid  was  administered  t"  a  dog,  rabbit,  and 

human  being,  The  /  acid  was  excreted  unchanged,  whilst  the  ci-acid 
underwent  deaminisation,  giving  through  phenylglyoxylic  acid,  by 
optically  active  reduction,  {-mandelio  acid,  A  Hmall  portion  "I'  both 
<t  and  /  acids  was  oonverted  into  benzoic  acid,  which  was  excreted  in 
t he  conjugated  t"i  m  as  hippurate, 

r' ■  < ■  i ■  i  the  experiments  on  normal  and  alcaptonuric  individuals,  both 
by  i  he  author  and  others,  the  following  conclusions  were  drawn  as  to 
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tbe  fate  of  amino-acids  in  the  organism.  The  amino-acids  undergo 
oxidative  deaminisation,  yielding  keto-acids.  The  aliphatic  keto-acids 
lose  carbon  dioxide,  and  yield  fatty  acids,  which  are  subject  to  the 
known  laws  of  destruction  in  the  organisms.  Of  the  aromatic  keto-acids, 
tyrosine  undergoes  a  corresponding  change  into  a  keto-acid,  which  is 
oxidised  to  the  corresponding  quinol,  which  later  undergoes 
isomeric  change,  yielding  quinolpyruvic  acid  ;  the  latter  by  loss  of 
carhon  dioxide  yields  homogentisic  acid,  which  in  the  normal  individual 
undergoes  further  oxidation,  yielding  finally  carbon  dioxide  and  water, 
but  which  in  the  alcaptonuric  individual  is  excreted  without  further 
change.  Phenylalanine  yields  /i-hydroxyphenylpyruvie  acid,  which 
is  then  oxidised  as  above.  The  method  of  tryptophan  degradation  in 
the  organism  is  unknown.  S.  B.  S. 

Behaviour  of  Glucosophenetidide  and  of  Tetra-acetylglucoso- 
phenetidide  in  the  Animal  Organism.  St.  Mostowski  (Bull. 
Acad.  Sci.  Cracow,  1909,  641 — 651). — Contrary  to  statements  in  the 
literature,  glucosophenetidide  does  not  possess  toxic  properties.  It  does 
not  affect  the  normal  temperature  of  the  body,  and  when  administered 
in  milk  to  dogs  whose  temperature  has  been  increased  by  the  sub- 
cutaneous injection  of  diphtheritic  toxin,  it  does  not  produce  any 
marked  lowering,  passes  through  the  organism  unchanged,  and  can 
be  recovered  from  the  urine. 

,  r,  /CH-[CH-0AcVCHo-0Ac 

retra-acetylglucosophenetidide,  0<  I       \. r-a.n -a.] r)Rt  '     m>    P- 

132",  prepared  from  tetra-acetyl-/?-bromodextrose  and  phenetidine 
(2  mol.)  in  dry  ether,  crystallises  in  white  needles.  Its  antipyretic 
action  in  dogs  is  slow  and  insignificant,  and  is  probably  due  to 
phenetidine  produced  by  partial  hydrolysis  in  the  intestines,  for 
about  two-fifths  of  the  acetate  is  recovered  from  the  fasces,  scarcely  a 
trace  in  the  urine,  and  the  ratio  of  free  to  combined  S03  is  very 
largely  diminished,  due  probably  to  combination  with  the  liberated 
phenetidine.  C.  S. 

Physiological  Action  of  Z- and  tf-Suprarenine.  IV.  Emil  Abder- 
HALDENand  Karl  Kautzsch  (Zeitsch.  physiol.  Chern.,  1909,61, 119 —  1 23 ). 
— In  mice  the  subcutaneous  administration  of  rf-suprarenine  confers  a 
considerable  amount  of  imunity  towards  Z-suprarenine.  The  similar 
power  of  the  latter  is  not  so  easy  to  demonstrate,  on  account  of  the 
smallness  of  the  lethal  dose.  Further  experiments,  using  larger  animals, 
are  in  progress.  ^\  .  D.  H. 
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Influence  of  Humus  on  the  Development  of  Yeast  and  on 
Alcohol  Fermentation.  Adam  Dzierzbicki  (Bull.  Acad.  Sci. 
Cracow.,  1909,  651 — 660). — Soil  humus  has  a  very  favourable  effect 
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on  the  development  of  yeast  and  on  alcoholic  fermentation  in  solutions 
containing  dextrose,  asparagine,  and  mineral  nutrients,  especially  when 
small  amounts  of  yeast  are  employed  for  inoculation ;  with  large 
amounts  the  favourable  effect  is  less  marked. 

In  absence  of  asparagine,  fermentation  becomes  comparatively  feeble, 
so  that  the  action  of  humus  cannot  be  attributed  to  its  direct  utilisa- 
tion as  food  by  the  yeast,  and  is  probably  similar  to  its  effect  on  the 
development  of  Azotobacter  (Krzemieniewski,  this  vol.,  ii,  335). 

N.  H.  J.  M. 


Paralysing  Action  of  Acids  on  Alcoholic  Fermentation. 
M.  Rosenblatt  and  Mile.  M.  Rozenband  (Compl.  rend.,  1909,  149, 
309 — 312). — The  smallest  amounts  of  acids  which  (a)  completely 
inhibited  fermentation,  and  (b)  the  highest  amounts  without  effect 
were,  in  gram-mol.,  as  follows: 


Add.  a.  b. 

Lactic '2.1/  -1//200 

isoButyrio 3.1/  jl//100 

Propionic  4.1/ 

Butyric  5M  MfiOO 

Sulphuric  J// 10  3//8000 

Oxalic A// 10  M  0 

Malonic 5-6.1/  M/200 

Arsenic  2.1/  M,M0 

Phosphoric 3.1/  M 

Citric  3.1/  .1/  200 

Methylarsenic   3M  M 


Arid.  a.  b. 

Dichloroacetio  .17/100  A//2000 

Benzoic  il//(i0  J//1000 

Balicylio M/m  M/2000 

Monochloroacetic J//S0  Af/5000 

Trichloroacetic 31/25  il//4000 

Nitric 1//9  .V/3000 

isovaleric  if/5  jV/200 

Hydrochlorio if/5  jl//3000 

Formic    if/4  J//1000 

Benz'enesulphonio' MIS  ^//3000 

An  lie  UpL  M/100 

Ethylsulphuric 2.1/  .l/'-lnOO 

In  the  case  of  ^-hydroxybenzoic,  tartaric,  boric,  and  arsenioui 
acids  there  was  appreciable  fermentation  in  saturated  solutions;  the 
highest  amounts  without  effect  were  J//60,  J//200,  M/i,  and  if/2000 
respectively.  N.  H.  J.  M. 

Action  of  Ultra  violet  Rays  on   Fermenting  Cider.  Mauraih 
and  Wakcollikh  (Vompt.   rend.,    1909,   149,    155 — 157). — The   ultra 
violet  light  from  a  quartz-tube  mercury  arc   is  absorbed    by   passing 
through  1  mm.  of  cider  to  such  an  extent  that  two  to  three  minute 
exposure  is  required  to  blacken  silver  citrate  paper  instead  of  the  few 

seconds  when  the  cider  is  replaced    by   water.       With    cider    diluted    to 

1  in  20,  one  minute's  exposure  is  necessary, 

A  drop  of  cider  0- 21  mm.  thick  exposed  to  the  rays  of  the  quarts 
light  through  6  mm.  of  quartz  lout  its  power  of  fermenting  malt 
extract  containing  sugar  and  tartaric  aoid  when  the  time  of  exposure 
exceeded  threo  minutes.  An  exposure  of  two  minutes  or  less  was  not 
sufficient  to  kill  the  yea  i.  \  layei  of  cider  I  nun.  thick  whether 
exposed  directly  to  the  lamp  at  I  cm.  di  tame  or  through  I>  mm, 
quartz  could  not  be  sterilised  in  fifteen  minutes,  Cider  diluted  to 
I  in  20  and  exposed  in  a  layer  l'V  mm.  thick  was    terilised  in  one  to 

two  minutes.       Whenever  the  layer  Of  liquid    was    so    thick    that   yi 

I     I     ped   the  action  of  the  ia\s,  it    is  supposed   that    the  ultra  violet    light 

.  i    A  orbed  by  the  tii  I  layers  of  liquid  encountered. 

K.  .1.  0, 
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Action  of  Ultra-violet  Rays  on  Acetic  Fermentation  in 
Wine.  Victor  Henri  and  Joseph  Schnitzler  (Compt.  rend.,  1909, 
149,  312 — 314). — The  ultra-violet  rays  above  3021  check  the  acetic 
fermentation  in  wine  in  presence  of  air.  N.  H.  J.  M. 

Chemical  Effect  of  Quartz  Mercury  Lamp  on  Water.  Jules 
Courmont,  Th.  JSioGiER,  and  A.  Rochaix  (Compt.  rend.,  1909,  149, 
160 — 161). — A  powerful  quartz  mercury  lamp  immersed  in  clear 
water  destroys  ordinary  microbes  and  the  coli  bacillus  to  a  range  of 
30  cm.  in  one  minute.  After  the  lamp  had  been  burnt  for  ten 
minutes  in  H  litres  of  water  containing  5  c.c.  of  dissolved  oxygen,  no 
trace  of  ozone  could  be  detected.  There  was  in  some  waters  a  slight 
reduction  in  the  oxidisable  organic  matters  present.  AmmoDia  and 
nitrites  were  scarcely  affected,  nitrates  not  at  all.  The  bactericidal 
action  of  ultra-violet  rays  is  therefore  not  traceable  to  chemical  changes 
in  the  water.  R.  J.  C. 

Toxicology  of  Chlorates.  Juan  Fages  Virgili  (Anal.  Fis.  Quim., 
1909,  7,  104—109  *).— The  methods  for  detecting  and  estimating  small 
quantities  of  chlorates  described  in  former  papers  (this  vol.,  ii,  179, 
432,  433)  have  been  utilised  in  studying  the  rate  of  destruction  of 
chlorates  in  presence  of  flesh  undergoing  putrefaction.  For  this  purpose 
0'5  gram  of  potassium  chlorate  was  dissolved  in  500  grams  of  water 
containing  250  grams  of  chopped  meat,  which  was  then  allowed  to 
putrefy.  The  temperatures  varied  between  — 1'8°  and  33'8°.  The 
quantity  of  chlorate  present  was  found  to  be  practically  the  same  as 
in  the  beginning  during  the  first  ten  days.  On  the  tenth  day  it  had 
fallen  to  043  gram,  on  the  thirty-first  to  033  gram,  on  the  forty-fifth 
to  0'15  gram,  and  on  the  sixty-fifth,  chlorate  could  not  be  detected 
under  the  conditions,  that  is,  less  than  0'015  gram  was  present. 

W.  A.  D. 

Influence  of  Radium  Radiations  on  Chlorophyllic  and 
Respiratory  Functions  of  Plants.  Alexandre  Hebert  and 
Andre  Kling  (Compt.  rend.,  1909,  149,  230— 232).— Radium  radia- 
tions have  no  appreciable  influence  on  the  composition  of  the  atmo- 
sphere in  which  plants  are  growing.  Chlorophyll  does  not  exercise  its 
functions  under  the  influence  of  the  radiation  when  light  is  excluded. 
The  cells,  however,  appear  to  undergo  alteration,  since  respiration  and 
assimilation  are  considerably  diminished  in  the  case  of  leaves  which 
have  been  exposed  to  the  radiation  before  being  placed  in  daylight. 
The  ratio  between  respired  oxygen  and  carbon  dioxide  assimilated  is 
not  affected  by  preliminary  exposure  to  radium.  W.  0.  W. 

Retardation  of  Vegetal  Assimilation  during  Cloudy 
Weather.  Achille  Muntz  and  H.  Gaudeciion  (Compt.  rend.,  1909, 
149,  190 — 191). — By  determining  the  amount  of  oxygen  liberated  by 
the  leaves  of  wheat  during  respiration,  it  has  been  found  that  the 
assimilation  of  carbon  takes  place  about  five  times  more  rapidly  when 
the.  sky  is  clear  than  when  it  is  cloudy.  W.  O.  \V. 

*  and  Ann.  Chan,  anai.,  1909,  14,  ^89—294. 
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Elaboration  of  Phosphorus-containing  Material  and  Salino 
Substances  in  the  Leaves  of  Living  Plants.  Gustave  AnpriS 
(Compt.  mid.,  1909,  149,  45—48.  Compare  this  vol.,  ii,  693).— This 
communication  contains  the  results  of  monthly  analyses  of  the  ash  of 
chestnut  leaves  and  of  estimations  of  total  mineral  phosphates  and  of 
organic  phosphorus  between  May  and  October.  The  conclusion  is 
drawn  that  the  soluble  phosphates  migrate  towards  the  organs  of 
reproduction  during  the  period  of  fertilisation,  and  that  the  amount  of 
lecithin  in  the  leaves  reaches  a  maximum  during  efflorescence.  The 
amount  of  silica  in  the  leaves  is  very  small,  and  remains  constant. 

\V.  0.  W. 

Sodium  as  a  Partial  Substitute  for  Potassium.  Burt  L. 
Hartweli.  and  F.  R.  Pember  (21s<  Ann.  Rep.  Agric.  E.rper.  Stat.  Rhode 
Island,  July,  1907,  to  June,  1908,  243—285.  Compare  Abstr..  1908, 
ii,  423). — Experiments  with  millet  and  oats  showed  that  the  yield  was 
increased  by  addition  of  sodium  when  the  amount  of  potassium  present 
was  insufficient  for  the  maximum  growth.  Rye  was  less  benefited 
than  wheat  (loc.  cit.)  and  barley  by  addition  of  sodium. 

In  cultures  containing  too  high  an  amount  of  magnesium  in  relation 
to  the  calcium,  there  was  a  very  marked  reduction  in  transpiration  and 
in  root  growth,  whilst  the  weight  of  leaf  and  stem  was  less  affected. 
Addition  of  calcium  increased  the  development  of  roots.  Sodium  had 
less  effect  on  root  production. 

The  results  indicate  that,  whilst  the  principal  functions  of  potassium 
cannot  be  performed  by  any  other  element,  there  are  other  functions 
which,  in  some  plants  at  least,  may  be  performed  bv  sodium. 

N.  II.  J.  M. 

Soluble  Carbohydrates  and  Hemicelluloses  in  the  Seeds 
of  Cicer  arietinum.  Nicola  Castoro  (Gazzetta,  1909,  39,  i, 
608 — 625). — From  the  seeds  of  Cicer  arietinum,  the  author  baa 
isolated  (I)  sucrose;  (2)  lecithin  ;  (3)  dextrose  or  hevulose,  or  both; 
(4)  a  polysaccharide,  to  which  ho  gives  the  name  y-galaetnn,  which 
does  not  reduce  Fehling's  solution  or  form  a  phenvlosazone,  but,  after 
hydrolysis  by  means  of  dilute  mineral  acid,  strongly  reduces  Fehling's 
solution  and  yields  phenyldextrosazone ;  the  [a]|*  of  y-galactan  is 
-4-134-2°,  the  value  after  hydrolysis  bring  [o]|p  +52-56°;  when 
oxidised  by  means  of  nitric  acid  (l>  115)  it  gives  37 '.'S  ,  of  mucio 
acid  ;  with  bydrochloria  acid  and  resorcinol,  it  gives  Seliwanoff's 
reaction.  The  Iicinicclluloses  of  the  seeds  comprise  probably  a  para 
galacto-araban  and  a  levulan,  T.  11.  P. 

Unsaponiflable  Constituents  of  Parsley  Oil.  Hermans 
\l  a  mis  and  \V.  Beintz  (Btr.  Dtut.  phurm.  <•"'*.,  1909,  19,  325—328). 

Vongeriehten  and  Ktihler  (this  vol.,  i,  454)  have  given  an  account 

of  mi  investigation  of  the  fatty  aoids  obtained  from  a  solid  I'm  whioh 

was  separated  from  the  Axed  oil  of  parsley  seed.     The  unsaponiflable 

matter  oontained  in  this  fat  has  now  been  examined, and  the  following 

I s  isolated:  (l)a  saturated  hydrocarbon,  pttroiUant,  i'.,,,'1 

m    p.    69°,    which    crystallises    in    lustrous,    white    leaflets,   and    clo 
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resembles  the  hydrocarbon  obtained  by  Etard  (Abstr.,  1892,  746) 
from  Bryonia  dioica  ;  (2)  melissyl  alcohol  ;  (3)  a  substance,  probably 
a  mixture,  which  gave  the  phytosterol  reaction,  but  crystallised  in 
a  form  resembling  that  of  sitosterol  rather  than  that  of  phytosterol, 
and  (4)  a  yellowish-brown  liquid. 

The  fixed  oil  of  parsley  seed  contains  about  14%  of  unsaponifiahle 
constituents.  E.  G. 


Analytical   Chemistry. 


Solvents  for  Use  with  the  Munroe  Crucible.  Otis  D.  Swett 
(/.  Amer.  Chem.  Soc,  1909,  31,  92S— 932).— The  author  gives  a  list  of 
those  precipitates  which  may  be  advantageously  collected  in  a  Munroe 
crucible,  and  also  a  list  of  forty-five  solvents  useful  for  removing  the 
various  precipitates  from  the  felt.  The  list  includes  neutral  solvents, 
acids,  alkalis,  and  a  large  number  of  saline  solutions.  L.  de  K. 

Estimation  of  a  Dissolved  Substance  in  Presence  of 
Suspended  Material.  Warren  Eufus  Smith  (J.  Amer.  Chem.  Soc, 
1909,  31,  935 — 937). — A  definite  volume  of  the  clear  supernatant 
liquid  is  withdrawn,  and  the  amount  of  material  contained  is 
determined  (m).  The  solution  is  then  again  made  up  to  the  original 
volume,  and,  when  clear,  the  operation  is  repeated  (n).  The  total 
amount  of  material  (x)  in  the  solution  will  then  be  represented  by  the 
equation  x  =  m2/m  -  n.  L.  de  K. 

Estimation  of  Mineral  Matters  in  Vegetable  Substances. 
Henri  Pellet  (Bull.  Assoc,  chim.  Sucr.  Dist.,  1909,  26,  1145—1148). — 
A  reply  to  Vuaflart  (this  vol.,  ii,  182).  The  author  when  estimnting 
mineral  constituents  in  such  substances  as  beetroot,  wheat,  etc.,  finds 
that  accurate  results  are  obtained  by  the  process  of  carbonisation  and 
extracting  the  soluble  sails  with  water.  No  advantage  is  obtained  by 
the  sulphuric  acid  combustion  method.  L.  de  K. 

Analysis  of  Combustible  Gases.  Georges  De  Voldere  and 
Guillaume  De  Smet  (Bull.  Acad.  roy.  Bely.,  19u9,  622 — 663.  Com- 
pare Abstr.,  1908,  ii,  425 j. — From  a  mathematical  consideration  of 
the  amount  of  oxygen  required  for  the  comple'e  combustion  of 
diffeient  gases  and  the  total  contraction  produced  by  such  com- 
bustion, the  authors  have  formulated  a  series  of  rules,  some  of  which 
have  been  previously  discovered  by  experiment,  indicating  what 
mixtures  of  gases  can  be  analysed  by  a  single  complete  combustion. 
These  mixtures  include  (1)  a  mixture  of  two  known  hydrocarbons  of 
one  series  and  one  (known)  of  another;  (2)  three  known  hydrocarbons 
belonging  to  different  series  and  a  known  nitrogenous  gas  (or  two  of 
the  hydrocarbons  may  belong  to  the  same  series) ;  (3)  a  mixture 
of   (a)   ammonia,   hydrogen    cyanide,  and    nitrogen,   or  (6)   ammonia, 
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hydrogen  cyanide,  and  nitrous  oxide,  or  (c)  ammonia,  nitrous  oxide, 
and  nitrogen,  or  (d)  hydrogen  cyanide,  nitrous  oxide,  and  nitrogen, 
with  a  known  hydrocarbon  or  oxyhydrocarbon  (CH.,0,  etc.)  other  than 
methane  or  acetylene  with  («),  ethylene  with  (b),  hydrogen  or  oxygen 
with  (c),  hydrocarbon  containing  C2  with  (<Z)  ;  (4)  a  mixture  of  the 
four  gases  nitrogen,  ammonia,  hydrogen  cyanide,  and  nitrous  oxide  ; 
(5)  a  mixture  of  two  known  hydrocarbons  or  oxyhydrocarbons  with  a 
known  nitrogenous  gas  ;  and  (6)  a  mixture  of  a  known  hydrocarbon  or 
oxyhydrocarbon  with  two  known  nitrogenous  gases,  except  the  two 
mixtures  nitrogen,  hydrogen  cyanide,  acetylene  (or  acetaldehyde)  and 
nitrous  oxide,  hydrogen  cyanide,  ethylene  (or  methyl  ether). 

By  a  single  complete  combustion  it  is  also  possible  to  determine  the 
respective  volumes  of  a  group  of  hydrocarbons  and  a  known  hydro- 
carbon, not  belonging  to  the  group,  in  a  mixture  containing  no 
other  gas. 

By  a  single  complete  combustion,  however,  it  is  not  possible  (1)  to 
analyse  a  mixture  of  hydrocarbons  (with  which  are  included  hydrogen, 
oxygen,  carbon  monoxide,  and  dioxide)  containing  more  than  (a)  two 
members  of  the  same  series  (both  known) ;  (6)  three  members  of  different 
series  (all  known);  (2)  to  determine  (in  a  mixture  of  hydrocarbons)  the 
volume  of  more  than  two  known  series ;  (3)  to  aualyse  a  mixture  of 
more  than  three  known  hydrocarbons  or  oxyhydrocarbons,  alone  or 
mixed  ;  (4)  to  analyse  a  mixture  of  three  known  hydrocarbons  of  the 
6amo  series  with  a  known  nitrogenous  gas,  or  (5)  to  analyse  a  mixture 
of  au  oxyhydrocarbon  with  the  corresponding  hydrocarbon  (t'.,ll4 
"corresponds"  with  Me,0,  since  the  latter  is  separable,  thus: 
C2H„H20).  E.  11. 

Estimation  of  Total  Sulphur  in  Animal  Charcoal.  Kttore 
Selvatici  {Bull.  Assoc,  chim.  Suar.  Dist.,  1909,  26,  1164).— About  05 
gram  of  the  sample  is  fused  as  usual  with  potassium  nitrate  and 
Hodium  carbonate  for  about  fifteen  minutes.  The  mass  is  boiled  with 
water,  and  tho  filtrate  is  evaporated  with  excess  of  hydrochloric  acid 
to  separate  silica  and  to  remove  the  nitric  acid.  The  residue  is  dis- 
solved in  water,  and  to  the  filtrate  is  added  magnesia  mixture  (pre- 
pared from  the  chloride)  and  ammonia,  so  as  to  precipitate  any 
phosphoric  acid. 

The  filtrate  is  then  acidified  with  hydrochloric  acid,  and  the 
sulphuric  acid  precipitated  with  barium  chloride  at  usual. 

L.  di  K. 

Determination  of  the  Free  Acid  In  Electrolytic  Copper 
Baths.  Mm  i  hi,  Dbbauikd]  (Bull,  Soc.  chim.  Belt/.,  1909,  23, 
810  314).— The  method  proposed  bj  Sims  (Abstr.,  1907,  ii,  574)  for 
the  volumetric  e  timation  of  sulphurio  acid  in  the  presence  of  copper 
sulphate  suffers  the  disadvantage  of  being  affected  by  the  concentra- 
tion of  the  latter,     The  author  finds  that  the  change  from  red  to 

yellow  of  a  sulphuric  acid  lolution  containing  methyl-orange  be< 1 

in  the  presenoe of  copper  sulphate  a  change  t"   bright  green.     I'   ii 

shown  by  titrat sofa  iV/2-sulphurui  acid  solution  with    \    l-podium 

hydrogen  •  n  tte    oil d  thai  the  change  of  tho  methyl  orange  to 
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yellow  in  the  ahsenco  of  copper  sulphate  coincides  with  the  change  to 
green  in  the  presence  of  this  salt.  The  colour  of  the  solution  initially 
varies  from  rose  to  violet  as  the  concentration  of  copper  increases,  and 
when  this  is  considerable,  the  solution  during  neutralisation  becomes 
colourless  or  bluo  before  finally  turning  green.  Accordingly,  the 
amount  of  free  sulphuric  acid  in  a  copper  sulphate  solution  can  be 
very  accurately  estimated  by  titration  with  sodium  hydrogen  carbonate 
solution,  using  methyl-orange  as  indicator. 

Attempts  to  estimate  the  copper  in  the  neutralised  solution  by 
titration  with  sodium  hydroxide  in  the  presence  of  phenolphthalein 
failed,  owing  to  the  precipitation,  not  of  the  hydroxide,  but  of  a  basic 
salt.  This  is  corroborated  by  determination  of  the  change  of 
electrical  conductivity  of  the  solution,  curves  of  which  are  given. 

E.  H. 

Some  Modifications  of  Kjeldahl's  Nitrogen  Estimation 
John  Sebelien,  A.  Brynildsen,  and  0.  Haavardsholm  (Chem.  Zeit., 
1909,  33,  785,  795— 796).— The  process  has  been  devised  for  the  esti- 
mation of  nitrogen  by  Kjeldahl's  process  in  laboratories  where  elec- 
tricity, but  not  gas,  is  at  disposal,  and  where  it  is  necessary  to  conduct 
a  large  number  of  analyses  simultaneously. 

The  heating  of  the  substance  with  sulphuric  acid  is  carried  out  by 
means  of  a  specially  constructed  Heraeus  electric  furnace.  The  ex- 
pulsion of  the  ammonia  formed  is  carried  out  by  adding  excess  of 
alkali  and  passing  at  once  a  current  of  purified  air  through  the  solu- 
tion ;  the  ammonia  is  then  absorbed  in  standard  acid  as  usual.  The 
current  of  air  may  be  kept  up  for  a  considerable  time,  and  the 
"  distillation  "  requires  no  special  attention.  L.  de  K. 

A  Sensitive  Reagent  for  Ammonia.  Fkiedricii  Tretzel 
(Pharm.  Zeit.,  1909,  54,  568). — The  reagent  is  simply  an  improved 
Ncssler  solution.  Five  grams  of  mercuric  chloride  are  dissolved  in  an 
Krlenmeyer  llask  in  80  c.c.  of  water  at  a  gentle  heat.  Meanwhile, 
30  grams  of  potassium  hydroxide  are  dissolved  in  60  c.c.  of  cold  water 
and  put  aside.  Ten  grams  of  potassium  iodide  are  now  dissolved  in  a 
300  c.c.  Krlenmeyer  flask  in  10  c.c.  of  hot  water,  and  the  hot  mercuric 
chloride  solution  is  poured  in  with  constant  shaking  until  the  liquid 
becomes  just  turbid  ;  on  no  account  should  more  mercury  solution  be 
addod.  The  solution  is  now  filtered,  and  the  potassium  hydroxide 
solution  added.  After  diluting  to  200  c.c,  another  1  c.c.  of  the 
mercuric  chloride  is  added,  and  the  solution  is  allowed  to  settle. 

L.  DE  K. 

A  Rapid  Clinical  Method  for  Determining  the  Ammonia 
Coefficient  of  Urines.  Raymond  F.  Bacon  {Philippine  J.  Sci.,  1909, 
4,  153 — 162). — The  ammonia  coefficient  of  a  urine,  that  is,  the  per- 
centage of  the  total  nitrogen  which  is  present  as  ammonia  or  ammo- 
nium salts,  is  of  importance  in  clinical  work.  Tho  author  recommends 
a  simple  process  for  estimating  the  ratio  NKk/NHs  +  urea,  as  this 
ratio  is  a  sufficiently  close  approximation  to  the  true  ammonia  co- 
efficient.    The  method  is  based  on  two  reactions  :   («)  Milieu's  reagent, 


758  ABSTRACTS   OF   CHEMICAL   PAPERS. 

whereby  the  urea  is  converted  into  carbon  dioxide  and  nitrogen, 
whereas  the  ammonia  is  unaffected ;  (b)  alkaline  solution  of  hypo- 
bromite,  when  both  ammonia  and  urea  yield  nitrogen.  A  special  form 
of  apparatus  is  described.  The  following  formula,  in  which  allowance 
is  made  for  the  fact  that  the  reactions  are  not  quantitative,  serves  for 
the  calculation  of  the  ammonia  coefficient:  A  =  100(H  -  M/2-05)///, 
where  A  is  the  coefficient,  M=  number  of  c.c.  of  gas  from  Millon's 
reagent,  and  H=  number  of  c.c.  of  gas  from  the  hypobromite. 

The  results  are  only  approximate,  for  example,  they  vary  10°o,  but  are 
sufficiently  accurate  for  clinical  work,  and  the  determination  can  be 
carried  out  in  a  very  short  time.  J.  J.  S. 

Volumetric  Estimation  of  Hydroxylamine.  Authuk  Stahleb 
(Ber.,  1909,  42,  2695 — 2696). — An  aqueous  solution  of  hydroxylamine 
hydrochloride  is  reduced  by  a  strongly  acid  solution  of  titanium 
trichloride  or  sesquisulphate  until  the  solution  has  a  persistent  faint 
rose  coloration.  The  ammonia  is  liberated,  distilled,  and  titrated  in 
the  usual  way.  The  method  is  applicable  to  such  organic  nitrogen 
compounds  as  yield  volatile  amines  on  reduction  by  tervalent 
titanium.  C.  S. 

Estimation  of  Small  Quantities  of  Nitrates.  L.  Farcy  (Bull. 
Soc.  chim.,  1909,  [iv],  5,  775 — 779*). — It  has  been  shown  previously 
that  Gramlval  and  Lajnux's  method  of  estimating  nitrates  is  inaccurate 
in  the  presence  of  hahde  salts  (this  vol.,  ii,  344,  615). 

MacGowan  (Trans.,  1891,  59,  530),  making  use  of  the  reaction 
KN03  +  4HC1  =  N0C1  +  CI2  +  KC1  +  2H,,0,  discovered  by  Koninok 
(Abstr.,  1891,  618)  based  a  method  of  estimating  nitrates  on  the 
determination  of  tho  iodine  liberated  from  potassium  iodide  by  the 
mixture  of  chlorine  and  nitrosyl  chloride.  On  the  other  hand, 
Freriohe'  method  (Abstr.,  1903,  ii,  328),  based  on  the  same  reaction, 
consists  in  estimating  the  chlorine  in  the  residue  by  titration  with 
silver  nitrate  solution.  1'iz  (Abstr.,  1905,  ii,  283)  and  Drawe 
(Abstr.,  1906,  ii,  490)  find  the  latter  method  sufficiently  accurate  for 
ordinary  purposes,  but  Mullor  (Abstr.,  1903,  ii,  690)  states  that  the 
results  given  are  too  high,  and  the  author  finds  that  the  ratio  of 
tho  nitrate  found  to  that  present  is  about  1'05.  Both  MacGowan'a 
and  Frerichs'  methods,  however,  are  more  accurate  than  that  of 
Grandval  and  Lajoux  in  the  presence  of  chlorides.  The  presence  of 
ammonium  sills,  however,  by  reacting  thus:  NOCI  l-NII^'l  -  L'll('l  + 
N.,  +  IlaO  with  nitro.yl  chloride,  renders  both  of  tho  former  methods 
inaccurate,  the   first   by  loss  of  nitrosyl   chloride,  tho  second  by  loss  of 

a ionium  obloridea.     In  Pact  it  is  found  experimentally  that  the  loss 

of  nitrosyl  chloride  in    MacGowan's  method,  and  that  of  ammonium 

chloride    in    1'Yerichs'    method,   correspond    almost    exactly    with    those 

deduce, I  from  the  above"  equation, 

The  conclusions  drawn  ;cn<  lliil    M.icl  iowan's    and    l'Ycrichs'   methods 

are  useless  in  the  presence  of  t inium  salts,  although  unaffected  by 

chiorides,  and  t ii.it   Grand  va]   and   l.ijoux's  method  us  modified    b) 
Perrier  and  Farcy  is  preferable  in  the  presence  of  the  former, 

Iv  II. 
*  ud  Ann,  Oktm,  anal.,  1909,  14,  888-  819, 
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Estimation  of  Nitric  Acid  with  "  Nitron."  Cakl  Paal  and 
August  Ganghofer  (Zeilsch.  anal.  C/tem.,  1909,  48,  545 — 555). — 
Experiments  are  adduced  showing  the  influence  of  organic  substances 
on  the  accuracy  of  the  "  nitron  "  process.  Dextrin,  even  if  present  to 
the  extent  of  2%,  does  not  interfere  with  the  complete  precipitation  of 
"  nition  nitrate  "  if  only  enough  time  is  allowed.  Peptone  interferes  to 
some  extent,  but  its  influence  may  be  neutralised  by  adding  a  sufficiency 
of  sulphuric  acid.  It  may  be  removed  from  the  solution  by  heating 
with  addition  of  formaldehyde  on  the  water-bath  for  several  houis,  and 
the  results  of  the  "  nitron  "  precipitation  are  then  quite  satisfactory 
for  practical  purposes. 

Gelatin,  if  present  to  the  extent  of  less  than  0  5%,  does  not  inter- 
fere. It  may  be  removed  from  tLe  solution  by  means  of  tannin,  the 
excess  of  which  is  then  precipitated  by  means  of  normal  lead  acetate. 
The  results  are  fairly  accurate.  A  cold-water  extract  of  meat  may  be 
analysed  for  citrates  after  removing  the  interfering  substances  by 
adding  normal  lead  acetate  to  the  boiling  solution  ;  if  alkaline,  some 
acetic  acid  should  be  added.  L.  de  K. 

Volatilisation  of  Phosphoric  Acid  and  its  Quantitative  Sepa- 
ration from  Phosphates  of  the  Metals  of  the  Ammonium 
Sulphide  Group.  Paul  Jannasch  and  W.  Jilke  (J.  pr.  Chew., 
1909,  [ii],  80,  113 — 127). — The  separation  and  the  estimation  of  the 
phosphorus  in  the  phosphates  of  iron,  chromium,  uranium,  zinc,  nickel, 
cobalt,  and  manganese  has  been  accomplished  as  follows.  The 
phosphate,  contained  in  a  silica  boat  in  a  combustion  tube,  the  forward 
end  of  which  is  loosely  tacked  with  glass-wool,  is  heated  in  a  current 
of  the  vapour  of  carbon  tetrachloride,  first  at  a  dull  and  finally  at 
a  bright  red  heat.  The  metal,  in  the  form  of  the  chloride,  is  retained 
by  tue  glass-wool,  whilst  the  phosphorus,  probably  in  the  form  of 
phosphoryl  chloride,  is  collected  in  a  receiver,  kept  at  90°,  and  is 
estimated  as  magnesium  pyrophosphate.  It  is  advisable  to  mix  the 
phosphate  with  powdered  silica.  For  some  undiscovered  reason, 
the  phosphorus  in  aluminium  phosphate  cannot  be  quantitatively 
separated  by  this  method.  C.  S. 

Estimation  of  Alkali  Phosphates  by  Direct  Titration.  M. 
Emmanuel  Pozzi-Escot  (Bull.  Assoc,  chim.  Sucr.  Dist.,  1909,  26, 
1162 — 1163). — Ten  c.c.  ot  the  solution  are  mixed  with  two  drops  of 
0'2%  solution  of  helianthin  and  five  drops  of  1%  phenolphthalein,  and 
dilute  sulphuric  acid  is  added  until  a  red  coloration  appears,  which  is 
thon  removed  by  cautious  addition  of  dilute  alkali  solution.  The 
liquid  is  now  titrated  with  noimal  or  deeuiorui.il  alkali  until  a  slight 
rose  coloration  is  visible;  1  c.c.  of  i\T-alkali  =  0'071  gram  of  phosphoric 
anhydride.     The  process  applies  to  alkali  phosphates  only.   L.  de  K. 

Improvements  in  the  Apparatus  for  Elementary  Analysis. 
Max  Df.hnstkdt  (C/tem.  Zeit.,  1909,  33,  769 — 770.  Compare  Ab^r., 
1906,  ii,  321,  934;  this  vol  ,  ii,  270). — Several  improvements  in  construc- 
tion of  the  apparatus  for  elementary  analysis  are  described,  the  chief 
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being  that  indicated  in  the  accompanying  sketch,  which  represents  a  more 
convenient  and  more  compact  arrangement  for  supplying  a  slow  current 
of   oxygen  to   the  combustion   tube.     A  contains  calcium  chloride  and 


B  a  small  quantity  of  sulphuric  acid,  which  serves  to  indicate  the  rate 
at  which  the  oxygen  is  passing.  Other  minor  improvements  are 
suggested  for  which  the  original  must  be  consulted.  J.  V.  E. 

Some  Precipitation  Reactions  -with  />-Sulphobenzeneazodi- 
nietbylaniline.  M.  Emmanuel  Pozzi-Escot  {Ball.  Soc.  chim.  Belt/., 
1909,  23,  299 — 303). — The  micro-chemical  reactions  given  by/'-sulpho- 
benzenoazodimethylaniline  (helianthin)  with  a  number  of  metals  are 
described.  Mercury  gives  a  slight  precipitate  of  slender  need  Irs. 
(•old  is  simply  reduced.  In  the  cold,  copper  gives  an  amorphous, 
yellow  precipitate,  which  gradually  becomes  semi-crystalline,  especially 
on  warming.  Palladium  almost  immediately  gives  an  abundant  preci- 
pitate of  small,  rod-like  crystals.  Load  gives  an  amorphous  precipitate, 
which  dissolves  on  warming,  and,  on  cooling,  crystallises  in  very  small, 
hexagonal  crystals.  Tin  readily  gives  an  abundant  precipitate  of 
small,  square  crystals.  Silver,  especially  on  wanning,  forms  a  felted 
mass  of  prismatic  crystals.  Cadmium  salts  arc  precipitated  immedi 
atoly  as  lozenge-shaped  crystals.  Zirconium  gives  a  thick,  felted  mass 
of  slender,  prismatic  crystals,  and  also  some  orange  yellow  prisms.  The 
chromium  precipitate  is  a  mixture  of  needles  and  orunge-yellow,  prismatic 

tablet-  felted  together.  Ill  the  cold,  thallium  gives  a  crystalline 
precipitate  of  small,  rod-like  crystals,  whilst  when  heated  the  product 
is  a  conglomeration  of  prismatic  needles.  The  reaction  with  uranium 
is  clear  and  ehar.ul  ii  i.  I  ie.  the  precipitate  crystallising  readily  in  large, 

rectangular,  yellow    crj  itals.     Cobalt,  even  in  the  presence  of    I 
quantities  of   nickel,  forma  long,  violet,  prismatic  needles  grouped   in 
stars  and  surrounded  by  smaller  needles.      Nickel  gives  an  amorphous, 
green  precipitate,  which  redi  solve    on  warming,  and  then  crystallises 

in  voluminous,  yellow,  nac us  crystals.     Lanthanum  is  precipitated  in 

amorphous,  yellow  Books,  soluble  on  heating,  and  then  crystallising  in 
slender  needles.  The  reaction  with  manganese  is  very  characteristic, 
the  precipitate  being  composed  ol  blaok  needles  and  orange- yellow 
pri  in  .  [ron  and  sine  give  valueless  reactions,  small  needles  in  the 
former,  ind  an  amorphous  precipitate  in  the  lattoi  pa  e.  Krbium  n1  o 
i 'plum s,  yellow  precipitate,  which  is  gradually  transformed 
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into  sheaves  of  badly  defined,  prismatic  crystals.  The  precipitate 
given  by  glucinuni  consists  of  small,  highly  refracting  prisms.  With 
cerium  the  reaction  is  very  clear  and  characteristic,  a  mixture  of  long, 
black,  prismatic  needles  and  dichroic  tablets  being  produced.  Stron- 
tium forms  large,  indefinite,  yellow  needle^  Calcium  forms  large,  golden- 
yellow  needles.  Magnesium  gives  a  yellow  precipitate,  transformed 
immediately  into  small,  well  defined  needles,  and,  on  heating,  into 
voluminous,  hexagonal  tablets.  The  precipitate  with  aluminium 
consists  of  small,  very  abundant,  violet-black  prisms.  Didymium  gives 
an  amorphous  precipitate,  becoming  crystalline  with  difficulty  on 
heating.  Rubidium  forms  almost  immediately  a  mass  of  small, 
lozenge-shaped  crystals.  Drawings  are  given  of  a  number  of  the 
crystals  described.  E.  H. 

Estimation  of  the  Alkalis  in  Drinking  Waters.  Erich  Koch 
(Zeitsch.  angew.  Chem.,  1909,  22,  1442—1444). — A  fully  tabulated 
paper  showing  that  in  accurate  analysis  the  indirect  methods  for  the 
estimation  of  potassium  and  sodium  in  waters  are  not  trustworthy, 
and  that  the  platinic  chloride  process  should  be  emploj'ed. 

L.  DE    K. 

Estimation  of  Alkalis  in  Silicates.  G.  Starck  (Zeitsch.  anal. 
Chem..  1909,  48,  415— 428).— The  silicate  is  treated  according  to  the 
old  Berzelius  method  with  hydrofluoric  and  sulphuric  acids,  and  the 
alkalis  are  finally  weighed  as  sulphates.  Assuming  it  to  be  all  sodium 
sulphate,  it  is  dissolved  in  water  so  as  to  yield  an  approximately  ^V/0'03 
solution,  and  hydrochloric  acid  is  added  so  as  to  obtain  a  -lV/0-15 
acidity.  The  solution  is  then  boiled  and  precipitated  with  a  calculated 
amount  of  barium  chloride.  AVhen  cold,  the  liquid  is  diluted  to  a 
definite  bulk  and  filtered.  An  aliquot  part  of  the  filtrate  is  evaporated 
with  excess  of  platinic  chloride.  The  mass  is  slightly  moistened  with 
water,  and  left  until  apparently  dry,  when  the  sodium  platinichloride. 
together  with  the  small  amount  of  barium  chloride,  is  removed  by 
means  of  80%  methyl  alcohol.  The  potassium  platinichloride  is 
then  collected  in  an  asbestos  filter  tube,  dried  at  130°,  and  weighed.  It 
is  advisable  to  test  it  for  any  barium  chloride  it  may  still  contain, 
although  this  is  not  likely  to  occur  to  any  extent.  L.  de  K. 

Assay  of  Sodium  Sulphide.  M.  Tschilikin  (Zeitsch.  anal. 
Chem.,  1909,  48,  456 — 458). — Fifteen  grams  of  the  sample  are  dissolved 
(in  air-free  water,  and,  after  twelve  hours,  any  iron  sulphide  is  collected 
and  the  filtrate  diluted  to  1  litre ;  10  c.c.  of  the  solution  are  added  to 
|50  c.c.  of  AyiO-iodine  previously  diluted  with  200  c.c.  of  water,  the 
> liquid  is  then  acidified  with  10  c.c.  of  X;  10-sulphuric  acid,  and  titrated 
with  N  10-thiosulphate ;  the  result  =  sulphide  +  thiosulphate. 

In  order  to  estimate  the  thiosulphate  alone,  10  c.c.  of  the  solution 
lare  added  to  5  grams  of  cadmium  carbonate  digested  with  100  c.c.  of 
■water  and  10  c.c.  of  X  10-sulphuric  acid.  After  fifteen  minutes  the 
solution  is  filtered,  the  insoluble  matter  washed,  and  the  thiosulphate 
estimated  by  adding  25  c.c.  of  J'/lO-iodine,  10  c.c.  of  .Y/10-sulphuric 
acid,  and  then  titrating  with  thiosulphate.  As  a  check  on  the  sulphide 
vol.  xcvi.  ii.  51 
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estimation,  10  c.c.  of  the  solution  may  be  added  to  10  c.c.  of  a  copper 
sulphate  solution  (17'3195  grams  of  crystals  in  500  c.c).  After  acidify- 
ing with  .A'/lO-hydrochloric  acid,  the  copper  sulphide  is  collected  and 
weighed  as  such.     Thiosulphate  is  not  precipitated.  L.  de  K. 

Detection  of  Small  Quantities  of  Sodium  Carbonate  in 
"Waters.  J.  Flamand  (Bull.  Soc.  chim.  Belg.,  1909,  23,  296—299).— 
Dilute  solutions  of  the  chlorides  and  sulphates  of  calcium  and 
magnesium  when  boiled  with  hops  give  a  bright  green  coloration, 
whilst  the  carbonates  of  the  same  metals  give  a  brownish-rose  colour. 
The  alkali  carbonates  and  hydrogen  carbonates  under  the  same 
conditions  give  a  red  coloration.  The  production  of  the  latter 
is  prevented  by  the  addition  of  gypsum  when  the  amount  added  is 
sufficient  to  react  with  all  the  alkali  carbonate  present.  To  a  solution 
containing  20  grams  of  gypsum  and  14*71  grams  of  calcium  carbonate 
per  hectolitre,  10  grams  of  sodium  carbonate  must  be  added  to  give  the 
coloration,  whilst  in  a  solution  of  4-95  grams  of  gypsum,  21*42  grama 
of  calcium  carbonate,  and  399  grams  of  magnesium  carbonate  per 
hectolitre,  only  1  gram  of  sodium  carbonate  is  necessary. 

.Relying  on  this  reaction,  quantities  of  sodium  carbonate  in  natural 
waters  can  be  detected,  which  would  remain  unnoticed  in  the  ordinary 
methods  of  analysis. 

Seyffert  (Zeilscfi.  ges.  Brauwesen,  1908)  has  devised  a  method  of  estimat- 
ing alkali  carbonates  in  water.  The  amount  of  combined  carbon  dioxide 
is  estimated  by  evaporating  the  water  to  half  its  bulk  with  a  known 
volume  of  JV-sulphuric  acid  and  titrating  the  excess  with  standard 
alkali.  To  the  quantity  of  sulphuric  acid  theoretically  necessary  to 
transform  the  chlorides,  silicates,  and  nitrates  (previously  estimated) 
into  sulphates  are  added  the  quantity  of  sulphuric  arid  found  origin- 
ally in  the  water  and  that  required  to  convert  the  carbonates  into 
sulphates  ;  from  this  sum  is  deducted  the  amount  of  sulphuric  acid 
required  to  convert  all  the  estimated  bases  present,  and  the  remainder 
gives  the  weight  of  acid  combined  with  alkalis  (calculated  as  Na90). 
Knowing  the  amount  of  the  latter  present  as  chloride,  that  combined 
with  carbon  dioxide  can  bo  deduced,  if  sodium  carbonate  has  been 
detected  in  the  manner  described.  E.  H. 

Volumetric  Estimation  of  Di  ammonium  Hydrogen 
Phosphate.    P.  I'..  Dallimorh  (PAorm, ./.,  1909,  [iv],  29,  69— 70).— To 

the  solution  is  added  a  dclinito  volume  of  jY/IO  sodium  hydroxide,  and 
the  liquid  i  ;  boiled  in  order  to  expel  the  ammonia.  It  is  then  titrated 
with     A'/ 10  sulphuric    acid,     using    met  hvl  orange    as     indicator.      The 

difference  in  alkalinity  represents  halt'  the  sodium  hydroxide  used  in 
the  conversion  of  the  di-ammonium  salt  into  the  di  sodium  compounds 

Addition  of  sodium  ohlotide  in  'lie  titration  cannot  In'   recommended. 
Many    coinmci  vial     samples    are     not,     however,    pure    di  ammonium 

hydrogen  phosphate,  being  deficient  in  ammonia.  L,  di  K. 

Microchemical  Analysis.  VI.  Alkali  Earths  Group 
(Barium,  Strontium,  Calcium).  Nicolaas  Schoorl  (ZeiUch.  anal. 
Chen,    1909,48,401      116,     Compare  this  vol.,  ii,  521).     Barium  may 
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be  separated  from  strontium  and  calcium  by  means  of  potassium 
dichromate.  The  precipitate  on  strong  ignition  yields  chromic  and 
barium  oxides,  from  which  the  latter  can  then  be  extracted  with  dilute 
acetic  acid.  From  this  solution  the  barium  is  precipitated  with 
ammonium  silicofluoride,  and  the  precipitate,  which  has  a  characteristic 
appearance,  is  then  examined  microscopically. 

The  strontium  and  calcium  are  reprecipitated  as  carbonates  by 
ammonium  carbonate,  redissolved  in  nitric  acid,  and  evaporated  to  dry- 
ness. The  nitrates  are  then  treated  with  absolute  alcohol,  which  leaves 
the  strontium  undissolved.  This  is  then  identified  under  the  micro- 
scope after  being  converted  either  into  chromate  or  iodate. 

Calcium  may  be  tested  for  even  in  the  presence  of  barium  and 
strontium  by  evaporating  the  acetic  acid  solution  with  excess  of 
sulphuric  acid.  The  mass  is  treated  with  a  little  water,  which  is  then 
evaporated  with  addition  of  a  little  acetic  acid.  Characteristic  crystals 
of  calcium  sulphate  are  thus  obtained.  L.  de  K. 

Attempt  to  Separate  the  Alkaline  Earths  in  the  Electrolytic 
"Way.  Jacob  S.  Goldbaum  and  Edgar  F.  Smith  (/.  Amer.  Chem.  Soc, 
1909,  31,  900 — 902). — The  authors  succeeded  in  estimating  with  a 
fair  degree  of  accuracy  the  metals  barium,  strontium,  and  calcium  in 
their  mixtures  by  taking  advantage  of  their  different  decomposition 
potential. 

The  principle  of  the  rotating  silver  anode  and  mercury  cathode  was 
employed,  and  the  decomposition  cell  and  apparatus  were  arranged 
identically  in  the  way  described  under  the  separation  of  alkali  metals 
(Abstr.,  1908,  ii,  1072).  The  halogen  was  also  determined  by  re-weigh- 
ing the  anode.  L.  de  K. 

Separation  of  Calcium  from  Magnesium.  Walter  C. 
Blasdale  (J.  Amer.  Chem.  Soc,  1909,  31,  917 — 922). — Calcium  may 
be  separated  from  an  excess  of  magnesium  by  a  single  precipitation 
under  the  following  conditions.  The  solution  representing  about 
0'6  gram  of  the  mixed  carbonates  and  containing  35  grams  of 
ammonium  chloride  is  diluted  to  300  c.c.  and  heated  to  boiling.  One 
gram  of  oxalic  acid  is  added,  and,  after  five  minutes,  the  liquid  is 
neutralised  with  1°0  ammonia.  If  very  much  magnesium  is  present,  the 
oxalic  acid  is  not  added  all  at  once,  but  at  first  a  little,  enough  to  com- 
bine with  the  calcium ;  after  neutralising  the  liquid,  the  remainder  is 
added  and  the  solution  again  neutralised.  After  an  hour,  or  not  quite 
so  long  if  there  is  very  much  magnesium,  the  calcium  oxalate  is 
collected  as  usual. 

If,  however,  the  magnesium  exceeds  the  calcium  by  10  to  1,  no 
satisfactory  result  can  be  obtained  by  a  single  precipitation. 

L.  de  K. 

Estimation  of  Clay  in  Limestone.  Andrea  Archetti  (Boll. 
Chim.  Farm.,  1909,  48,  409— 411).— The  ordinary  method  of  esti- 
mating clay  in  limestone,  if  the  latter  is  rich  in  magnesium  carbonate, 
yields  high  results,  owing  to  partial  precipitation  of  the  magnesium 
along  with  the  aluminium.  The  following  procedure  avoids  such 
error.     Two  grams  of  the  powdered   limestone  are  treated  with  10% 
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hydrochloric  acid,  mixed  with  one-tenth  of  its  volume  of  10°j  nitric 
acid,  and,  when  solution  is  complete,  excess  of  ammonium  chloride 
and  slight  excess  of  ammonium  hydroxide  are  added.  The  precipitate 
is  washed  until  the  washings  give  no  precipitate  either  with  silver 
nitrate  or  with  sodium  phosphate.  T.  H.  P. 

Estimation  of  Lead  in  the  Solder  and  Plating  of  Tins  used 
for  Tinned  Foods,  v.  Delia  Crose  (Ann.  Clrim.  anal.,  1909,  14. 
2-45 — 248). — About  0'5  gram  of  the  solder  is  oxidised  with  nitric 
acid,  about  5  grams  of  clean  sand  are  added,  and  the  whole  is  evapor- 
ated to  dryness.  The  lead  nitrate  is  then  extracted  with  water,  and 
to  the  solution  is  added  an  excess  of  standard  dichroinate  solutiou.  In 
a  portion  of  the  filtrate  the  dichroinate  is  then  estimated  as  usual  by 
means  of  ferrous  sulphate.  If  the  solder  contains  iron,  it  is  best  to 
dissolve  it  in  boiling  hydrochloric  acid,  and,  after  diluting  largely7  with 
boiling  water,  to  precipitate  both  lead  and  tin  with  hydrogen  sulphide. 
The  filtrate  is  examined  for  iron,  the  weight  of  which  is  then  deducted 
from  the  solder  taken.  The  mixed  sulphides  are  then  digested  with 
ammonium  sulphide,  and  the  undissolved  lead  sulphide  redissolved  in 
hot  dilute  nitric  acid.  After  neutralising  the  excess  of  acid  with 
ammonia,  the  lead  is  estimated  by  means  of  dichromate  as  directed. 
Of  plating,  1  gram  is  scraped  off  carefully,  aud  then  treated  in  the 
same  manner.  Jf,  however,  but  little  lead  is  present,  this  may  be 
precipitated  from  the  hydrochloric  acid  solution  by  neutralising  the 
free  acid  and  then  adding  20  c.c.  of  dilute  sulphuric  acid  (1  :  20).  The 
lead  sulphate  is  then  collected  with  the  usual  precautions  and  weighed. 
The  iron  is  estimated  in  the  filtrate  after  removing  the  tin  with 
hydrogen  sulphide.  L.  dk  K. 

Volumetric  Estimation  of  Lead  and  of  Sulphuric  Acid  in 
their  Salts.  Bernardo  Oddo  and  Antonio  Beretta  (Gazzetta, 
1909,  39,  i,  671— 675).— In  the  titration  of  lead  sails  with  potassium 
chromate  or  dichromate  solution,  the  authors  use  g-diphenylcarbazide 
as  indicator,  a  violet  coloration  being  obtained  with  a  solution,  acidi- 
fied with  acetic  or  hydrochloric  acid,  containing  1  part  of  ohromate  pel 
million.  Sufficient  ammonium  acetate  must,  be  addod  to  the  lead 
solution  to  ensure  the  absence  of  free  mineral  acid.  A  short  time 
after  the  chromate  solution  lias  been  added,  a  small  drop  of  the  liquid 
and  one  of  an  acetic  acid  solution  of   s-dipheuylearliay.ide  are  placed  00 

paper  so  that  they  intersect,  without  the  had  chromate  preci] 
coming  into  contact  with  the  indicator. 

l''oi    the  estimation  of  804"  ions,  the  hot  solution    is  precipitated 

by    excess    Of    standard    lead    nitrate    solution,    the    liquid    being    then 

boiled  with  a  few  dropi  of  hydrochloric  acid  and  filtered.     The  < 

of  lead  in  the  combined   filtrate  and  washings  is  determined  by  titra 

tion  with  potassium  oh tate  solution  after  removal  of  the  frei 

by  mean*  ol    ammonium  acetate.  T.   II.  P. 

Rapid  Electro-analystis.      II.  Alders  and    Arthur StAhxer  (B«r., 

1909  i6J       iiie  rapid  electrolytic  estimation  of  several 

the   form  of  liquid   or  solid  amalgams  i     described.     Ihl 
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apparatus  consists  of  a  Jena  flask,  75 — 100  c.c.  capacity,  with  an 
injecting  bottom,  through  which  ate  sealed  three  short  platinum  wires 
resting  externally  on  a  sheet  of  copper.  An  annular  ring  of  mercury 
just  covering  the  platinum  points  serves  as  the  cathode,  whilst  the 
anode  is  a  flat  coil  of  platinum-iridium  wire,  the  straight  axis  of  which, 
passing  through  a  filter  funnel  resting  on  the  neck  of  the  flask,  is 
attached  to  a  stirrer  making  400 — 600  revolutions  per  minute.  With 
this  apparatus  and  a  current  of  3 — 4  amperes  at  5 — 6  volts,  good 
estimations  of  the  metal  in  copper,  silver,  and  mercury  salts  are 
obtained  in  ten  to  fifteen  minutes,  but  not  with  salts  of  lead,  iron,  or 
zinc,  since  the  liquid  amalgams  suffer  oxidation  during  the  washing. 
Mercury  has  been  estimated  in  the  presence  of  an  arsenate  in  dilute 
nitric  acid  solution,  but  the  rapid  estimation  of  lead  in  the  presence  of 
arsenic  or  of  phosphoric  acid  cannot  be  accomplished  in  the  form  of  a 
liquid  amalgam.  When,  however,  a  known  quantity  of  mercuric 
chloride  solution  is  added  to  that  of  the  lead  salt,  and  the  electrolysis 
is  conducted  in  the  presence  of  a  little  33%  phosphoric  acid  (to  prevent 
the  formation  of  peroxide  at  the  cathode)  and  nitric  acid,  which  are 
neutralised  by  sodium  hydroxide  towards  the  end  of  the  analysis,  the 
lead  is  quantitatively  separated  as  a  solid  amalgam  in  fifteen  to  twenty 
minutes.  In  the  same  way,  lead  can  be  estimated  in  the  presence  of 
potassium  arsenate  if  mercurous  nitrate  is  used  instead  of  mercuric 
chloride.  C.  S. 

Improved  Process  for  the  Iodometric  Estimation  of 
Copper.  E.  V.  Videghen  (Zeitsch.  anal.  Ckem.,  1909,  48,  539 — 545). 
— The  deposit  of  metallic  copper  formed  by  treating  the  copper  solution 
obtained  in  the  usual  way  with  aluminium  is  not  redissolved  in  nitric 
acid,  but  dissolved  in  hydrochloric  acid  with  addition  of  potassium 
chlorate.  After  adding  dilute  sulphuric  acid,  the  solution  is  evaporated 
to  expel  the  chlorine  and  most'  of  the  hydrochloric  acid,  and  the 
residual  liquid  is  then  at  once  ready  for  the  usual  titration  with 
potassium  iodide  and  sodium  thiosulphate.  If,  however,  antimony  or 
arsenic  should  be  present,  it  is  necessary  to  neutralise  the  mineral 
acids  by  addition  of  a  sufficiency  of  sodium  acetate. 

Supposing  about  0'5  gram  of  copper  to  be  present,  the  liquid  before 
titration  should  be  diluted  to  about  20  c.c,  and  8  c.c  of  50%  potassium 
iodide  solution  should  be  added.  If  the  thiosulphate  contains  39 '3 
grams  of  the  salt  per  litre,  1  c.c.  =  0'01  gram  of  metallic  copper.  The 
solution  should  be  standardised  occasionally,  starting  from  pure 
metallic  copper.  L.  de  K. 

Cuprous  Acetylide  in  Analysis.  Johannes  Scheibeu  (Zeitsch. 
anal.  Chem.,  1908,  48,  529 — 538). — Copper  is  precipitated  quantita- 
tively by  acetylene  in  presence  of  hydroxylauiine  in  ammoniacal 
solution.  If  the  precipitate  is  collected  on  a  Gooch  filter  and  washed 
first  with  water  and  then  with  alcohol  and  ether,  it  may  be  converted 
into  cuprous  carbide  by  heating  for  about  two  hours  at  100°  in  a 
current  of  absolutely  dry  carbon  dioxide. 

As  the  precipitate  is  credited  with  explosive  properties,  it  may  be 
•converted  into  sulphide  by  digesting  with  weak  ammonium  sulphide 
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(free  from  poly  sulphide)  or  with  a  boiling  solution  of  sodium  sulphide. 
The  sulphide  is  then  heated  with  a  little  sulphur  in  a  current  of 
hydrogen,  and  finally  weighed  as  cuprous  sulphide.  The  precipitate 
may  also  be  heated  with  dilute  sulphuric  acid  on  the  water-bath,  and 
oxidised  by  means  of  permanganate.  After  adding  excess  of 
sulphurous  acid,  the  solution  is  filtered  and  neutralised  with  ammonia; 
it  is  then  slightly  acidified  with  hydrochloric  acid,  and  the  copper 
precipitated  by  means  of  ammonium  thiocyauate.  The  cuprous 
thiocyanate  is  dried  at  120 — 130°  and  weighed  as  such.        L.  de  K. 

Use  of  s-Diphenylcarbazide  in  Volumetric  Analysis. 
Estimation  of  Mercury  in  Mercurous  Salts.  Bernardo  Oddo 
(GazzeUa,  1909,  39,  i,  666—671.  Compare  Abstr.,  1903,  ii,  75S).— 
With  mercurous  salts,  s-diphenylcarbazide  yields  an  intensely  blue 
diphenyicarbazone,  which  is  stable  towards  nitric  acid.  This  coloration 
may  be  used  as  an  indication  in  the  volumetric  estimation  of  mercurous 
salts.  To  a  solution  of  mercurous  nitrate,  rendered  almost  neutral  by- 
means  of  sodium  carbonate,  N  10-sodium  chloride  solution  is  added 
from  a  burette  until  a  drop  of  the  supernatant  liquid  gives  no 
coloration  with  g-diphenylcarbazide  paper. 

This  method  is  also  applicable  to  the  estimation  of  mercurous 
mercury  in  presence  of  mercuric  salts.  In  this  case  a  known  volume 
in  excess  of  standard  sodium  chloride  is  added,  and  the  precipitated 
mercurous  chloride  removed  by  filtration.  The  mercuric  mercury  is 
then  precipitated  as  sulphide  and  the  liquid  filtered,  and,  after 
expulsion  of  the  hydrogen  sulphide  by  evaporation,  titrated  with 
a  mercurous  nitrate  solution  of  known  litre  to  determine  the  excess  of 
sodium  chloride  employed.  T.  H.  P. 

Electrolytic  Estimation  of  Nickel  in  Nickel  Ores, 
Steel,  Etc.  C.  S.  Tatlock  (Zeitsch.  anal.  Chem.,  1900,  48,  433—437). 
— This  process  has  the  advantage  that  not  a  single  lilt  rat  ion  is 
required.  0'5  Gram  of  the  ore  is  dissolved  in  nitro-hydrochloric  acid, 
and  the  whole  is  evaporated  to  dryness.  The  mass  is  then  dissolved 
in  hydrochloric  acid  and  diluted  with  hot  water  to  about  200  c.e. 
When  cold,  bromine  water  is  added  and  then  a  slight  excess  of  am- 
monia ;  the  precipitate  is  redissolved  in  hydrochloric  acid,  and  the  iron 
and  manganese  again  precipitated  with  bromine  water  and  ammonia. 

When  the  precipitate  has  fully  lettled  and  does  not  adhere  to  the 
of  the  beaker,  the  liquid  is  ready  fur  electrolysis.  A  current  of 
2 — 4  amperes  is  used,  and  the  operation  is  continued  until  I  I" 
platinum  electrode  DO  longer  increase-  in  weight.  It'  the  amount  of 
nickel  U  very  large,  it  may  be  advisable  to  dissolve  the  metal  of  the 
electrode  and  to  continue  the  electrolysis  until  the  separation  is 
complete. 

Tho  deposit  should  afterwards  1 xamined  for  cobalt.     This  is  best 

rated  b\  means  of  ammonium  phosphate  from  ainmouiacal  solution 
(Clark's  process),  and  Anally  weighed  a-  pyrophosphate.       I..  d«  K. 

Separation  of  Nickel    from    Iron   by  means   of   Ammonia. 

V.Hi    i  [Zrittoli.  angeio.  Chmn.,  1909,  22,  1492).    -The  author 

thai  in.  Lei  m  iv  be  freed  completely  from  ferric  iron  by  a  single 
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precipitation  with  ammonia.  In  seven  experiments  there  were  used, 
respectively,  1  gram  of  iron  and  0'25  gram  of  nickel,  1  gram  of  iron 
and  05  gram  of  nickel,  1  gram  of  iron  and  0  75  gram  of  nickel,  1  gram 
of  iron  and  1  gram  of  nickel,  025  grain  of  iron  aud  1  gram  of  nickel, 
0-5  gram  of  iron  and  1  gram  of  nickel,  and  0-75  gram  of  iron  and 
1  gram  of  nickel. 

In  each  case  the  solution,  measuring  50  c.c,  was  mixed  with  200  c.c. 
of  ammonia,  I)  092,  and  the  nickel  was  then  determined  electro- 
lytic-ally in  an  aliquot  part  of  the  filtrate. 

The  results  showed  that  practically  no  nickel  had  co-precipitated 
with  the  iron.  L.  de  K. 

Indirect  Volumetric  Method  for  the  Estimation  of 
Chromium,  Copper.  Nickel,  Cobalt,  Zinc,  and  Lead.  A. 
Bacovescu  and  E.  Vlahuta  (Ber..  1909,  42,  2638 — 2642). — When 
solutions  of  chromium,  copper,  nickel,  cobalt,  zinc,  or  lead  salts  are 
treated  with  an  excess  of  freshly  precipitated  manganous  carbonate, 
MnC03,HoO,  or  manganous  hydroxide,  the  carbonate  or  hydroxide  of 
the  given  metal  is  precipitated,  and  an  equivalent  quantity  of  man- 
ganous salt  goes  into  solution.  The  precipitate  can  be  removed  and 
washed,  and  the  manganous  salt  determined  in  the  filtrate  and 
washings  by  titration  with  potassium  permanganate,  using  Volhard's 
method  (Abstr  .  1880,  141).  It  is  essential  that  the  metallic  salts 
used  should  be  soluble  and  also  normal,  and  not  acid  or  basic  salts. 
The  small  amount  of  oxidation  of  the  manganous  hydroxide  does  not 
interfere  with  the  reaction. 

The  following  practical  method  is  recommended.  One  or  two  drops 
of  nitric  acid  are  added  to  a  mixture  of  equal  volumes  of  involutions 
of  manganous  sulphate  and  potassium  hydroxide  (or  carbonate). 
After  the  precipitate  has  settled,  the  clear  liquid  is  run  off,  the 
precipitate  removed  to  a  filter,  thoroughly  washed  until  free  from 
sulphate,  and  then  introduced  into  an  Erlenmeyer  flask  by  means  of 
the  wash-bottle.  The  solution  of  the  salt  (chromium,  copper,  etc.)  is 
added,  care  being  taken  that  an  excess  of  the  manganous  hydroxide  or 
carbonate  is  present,  and  the  mixture  boiled  for  a  few  minutes.  The 
precipitate  is  removed  and  washed,  and  the  manganese  estimated 
in  the  combined  filtrate  and  washings. 

When  manganous  carbonate  is  used,  the  method  lends  itself  to  the 
■■■■  ition  of  copper,  chromium,  and  le-id  oulv.  J.  J.  S. 

Quantitative  Volatilisation  of  Vanadic  Acid  from  its  Com- 
pounds by  Heating  in  a  Current  of  Carbon  Tetrachloride 
Vapour.  Paul  Jannasch  and  Henry  F.  Harwood  (J.  pr.  Chem., 
1909,  [ii],  80,  127 — 134). — An  apparatus  is  used  similar  to  that  des- 
cribed for  phosphoric  acid  (this  vol.,  ii,  759),  the  receiver  containing 
dilute  nitric  acid  and  the  tubulated  safety-trap  water.  Ammonium 
wetavanadate  is  decomposed  at  a  moderate  red  heat  in  a  current 
of  carbon  tetrachloride  vapour,  the  distillate  in  the  receiver  is 
evaporated  to  dryness,  the  residue  is  dissolved  in  dilute  sulphuric  acid, 
aud  the  vanadium,  obtained  in  the  form  of  divanadyl  sulphate  by  pass- 
ilphur  dioxide,  is  titrated  with  potassium  permanganate  after  the 


PbCl,. 

V,05. 

As,06. 

Gaugue. 

Total  J 
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removal  of  the  excess  of  sulphur  dioxide  in  a  current  of  carbon  dioxide. 
The  vanadium  in  sodium  ortho-vanadate  can  be  estimated  in  the 
same  way,  the  salt  being  dehydrated  previously  at  150 — 200°  in 
a  current  of  carbon  dioxide. 

The  analysis  of  vanadinite  and  endlichite  is  carried  out  in  a  similar 
manner  ;  the  lead  remaining  as  lead  chloride  in  the  boat  and  com- 
bustion tube  is  estimated  as  sulphate,  the  distillate  in  the  receiver  is 
evaporated,  and  the  solution  of  the  residue  in  dilute  sulphuric  acid  is 
freed  from  arsenic  by  hydrogen  sulphide  and  treated  as  above  for  the 
estimation  of  the  vanadium.  The  chlorine  in  the  minerals  is  estimated 
separately. 

TbO. 

Vauadinite   66'58 

Endlichite    69  31 

The  method  is  also  very  convenient  for  the  complete  analys. 
carnotite,  only  the  moisture   and  carbon  dioxide  requiring   separata 
estimation. 

The  vanadium  in  sodium  vanadate  is  removed  completely,  whilst  the 
phosphorus  in  sodium  phosphate  is  unaffected,  when  the  salts  are 
heated  separately  in  a  current  of  carbon  tetrachloride  vapour.  When 
a  mixture  of  the  two  salts  is  treated  in  a  similar  manner,  the  vanadium 
is  not  quantitatively  removed.  When,  however,  the  mixed  salts  and 
four  times  the  amount  of  sodium  chloride  are  heated  in  the  current  of 
vapour  at  the  highest  temperature  the  combustion  tube  can  withstand, 
both  vanadium  and  phosphorus  are  completely  removed.  C.  S. 

Estimation    of    Chlorine    in    Presence   of    Palladium,   and 
Estimation    of    Palladium    by    Reduction    with    Alcohol    in 
Alkaline   Solution.      Alexander  Uutiuer   and    Ferdinand    Falco 
(ZeiUch.    anal.    C/tem.,     1909,   48,    555 — 559). — A    modification    ot 
Frenkel's  method  (Abstr.,  1893,  ii,  195).     The  palladochloride  i 
solved  in  water,  and  pure  aqueous  sodium  hydroxide  is  added  until  the 
precipitate  formed  has  redisaolved.      Excess  of   alcohol  is  added,  and,   '. 
after  covering  the  beaker  with  a  watch-glass,  it  is  placed  in  a  boiling 
water-bath  until  the  alcohol  has  evaporated.     The  addition  of  alcohol 
and  its  removal  by  evaporation  are  then  repeated  at  least  once,  and  .ill el- 
boiling   the  solution  on  an  asbestos  plate  for  some  time,  the  slightly 
cooled  liquid  is  poured  through  a  liher  and  tlio  precipitated  palladium 
is  washed  with  boiling  water  by  decani  hi  ion  until  every  trace  of  alkali 
is  removed,  and  then    it,   is   collected   on  the   filter,  dried,  aud   ignited, 
in   i  111  the  air,  then  in  hydrogen,  and  finally  in  a  current  of  ox, 
free  cai  Don  dioxide. 
..The  lilt, rate  and  washings  are  evaporated  to  ii    iuvall  bulk,  and,  after 

acidifying  with  nitric  acid,  the  chloriuo  i    i  d  graviinetrically  in 

the  usual   manner  as  silver  col, Hide.  L.  DE   l\  . 

Detection  of  Ethyl  Alcohol  in  Chloroform.    Ahnaldo  l\t 
(Arch.    Farmaeol,    tp&r.    tfot.    affini,    1909,    8).     The    piosonco    of    ai 

moll  a  proporl of  alcohol  a>  ml',  in  chloroform   lull)    lie  di 

loll,, u.s.      To  In — l.'i  e.c.  ill  the  chloroform  in  n    thick  walled  test 
idded  I  c -.  nl    10%  potassium   dichromutu   solution  and    I    • 


ANALYTICAL   CHEMISTRY.  769 

!iV- sulphuric  acid.  The  tube  is  closed  by  a  perforated  cork,  through 
vhich  passes  a  tube  leading  into  3  to  5  c.c.  of  water  contained  in  a  test- 
;ube.  About  one-third  of  the  chloroform  is  then  distilled  off  by  means 
)f  a  water-bath,  and  to  the  distillate  are  added  2  to  3  drops  of  about 
1%  sodium  nitroprusside  solution  and  1  to  2  drops  of  dimethvlamine 
solution.  A  blue  coloration  is  obtained  if  the  original  chloroform  con- 
jains  0-l°o  or  more  of  alcohol.  If  the  chloroform  is  to  be  tested  for 
icetaldehyde,  it  is  distilled  directly  and  tested  without  oxidising. 

T.  H.  P. 

Iodometric  Estimation  of  the  Oxygen  in  Quinols  and  in 
Dhromic  Acid.  Axgelo  Casolari  (Gazzetta,  1909,  39,  i,  589 — 594). 
—It  has  been  shown  by  Valour  (Abstr.,  1900,  ii,  57)  that  quiuones 
lerived  from  benzene  may  be  estimated  by  treating  them  with 
potassium  iodide  in  presence  of  hydrochloric  acid  and  alcohol,  the 
Iodine  liberated  being  then  measured  by  titration  with  standard  sodium 
thiosulphato  solution.  In  presence  of  an  alkali  instead  of  an  acid,  this 
reaction  may  be  constrained  to  proceed  in  the  opposite  sense,  thus  : 
CaH4(OH)2  + 12  +  2KHC03  =  C,H402  +  2KI  +  2H20  -I-  2CO,,  and  may 
thus  serve  for  the  estimation  of  quinols.  The  estimation  is  carried 
out  as  follows.  To  a  known  volume  of  a  0"1  JV-solution  of  the  quinol, 
iiluted  with  5  to  6  times  its  volume  of  water,  are  added  a  few  c.c.  of 
3"lA"-potassium  hydrogen  carbonate  solution;  O'l^V-iodine  solution  is 
then  run  from  a  burette  into  the  liquid  until  the  latter  gives  a- 
persistent  coloration  with  starch  paste.  Further,  the  amount  of 
iodine  in  a  solution  may  be  estimated  by  adding  a  known  volume  in 
sxcess  of  standard  quiuol  solution,  and  determining  the  excess  of  the 
latter  by  titration  either  with  O'liV-iodine  solution  or  with  the  iodine 
solution  under  examination. 

Chromic  acid  in  solution  may  be  estimated  by  acidifying  with  hydro- 
chloric or  sulphuric  acid  and  treating  with  a  known  volume  in  excess  of 
),lA-quinol,  the  excess  of  the  latter  being  measured  by  adding 
DOtassium  hydrogen  carbonate  and  titrating  with  OTA-iodine  solution. 

T.  H.  P. 

Reaction  of  Pyrogallol.  Ottorixo  Cakletti  (Boll.  Ghim.  Farm., 
1909,  48,  441 — 442). — When  treated  with  sulphuric  acid  and 
ilcoholic  tartaric  acid  in  the  manner  described  previously  (compare 
his  vol.,  ii,  528),  pyrogallol  yields  a  liquid  which  exhibits  violet  stria? 
ind  ultimately  assumes  a  uniform,  intense  violet  colour  ;  this  colour 
h'sappears  on  dilution  of  the  solution  with  water.  If  lactic  acid 
is  used  in  place  of  the  tartaric  acid,  the  coloration  obtained  is  orange- 
'ed,  and  does  not  disappear  when  the  liquid  is  diluted. 

Tartaric  acid  solutions  are  readily  attacked  by  moulds,  with 
ormation  of  aldehydic  compounds.  Such  altered  solutions  give 
colorations  with  various  reagents  without  the  heating  necessary  to 
>btain  Altihler's  reaction  and  its  modifications.  Thus  such  a  solution 
fives  with  guaiacol  a  bluish-violet,  and  with  phenol  a  distinct  rose- 
ed,  coloration.  T.  H.  P. 

Estimation  of  Acetone  in  Urine  by  means  of  Extraction. 
A'aHELM  Vaubel  (Zeitsch.  offentl.  Chem.,    1909,  15,  241— 243).— An 
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attempt  to  extract  acetone  from  its  solutions  by  means  of  chloroform 
previous  to  titration  with  iodine.  Although  dilute  aqueous  solutions 
to  which  sodium  chloride  has  been  added  yield  about  90°o  of  the 
acetone  present  to  the  chloroform,  the  process  fails  with  urines  owing 
to  the  presence  of  urea,  ammonia,  and  phosphates  ;  sugar  and  albumin 
also  interfere.  L.  de  K. 

Detection  of  Sugar  in  Urine.  Gosta  Bohmansson  (Biochem. 
Zeitsch.,  1909,  19,  281 — 290). — By  shaking  urine  with  animal  charcoal 
and  hydrochloric  acid,  or  alcohol,  no  sugar  is  absorbed,  but  other  suit- 
stances  are,  which  give  a  false  Almen's  reaction,  and  among  these  is 
urochrome.  Pfliiger's  conclusion  that  the  copper  test  for  sugar  in 
urine  is  the  only  trustworthy  one  is  therefore  disputed. 

W.  D.  H. 

Esterification  of  Certain  Fatty  Acids  on  Evaporation  of 
their  Alcoholic  Solutions.  William  H.  Emerson  and  H.  N. 
Dumas  (J.  Amer.  Chem.  Soc.,  1909,  31,  949— 951).— Experiments 
showing  that  a  considerable  esterification  takes  place  on  prolonged 
boiling  of  stearic  and  palmitic  acids  with  alcohol.  A  slight  esterifica- 
tion takes  place  even  on  merely  evaporating  the  alcoholic  solution  of 
these  acids.  When  titrating  the  free  acids  in  alcoholic  solution, 
tetrachlorophenolplithalein  is  recommended  as  being  superior  to 
phenolphthalein.  L.  de  K. 

Simple  Fat  Extraction  Apparatus.     L.  T.  Bowser  (./.  Anter, 
Chem.   Soc,   1909    31,   947—  94U).— A   combination  of  Dubois'    lasaj 
(Abstr.,  190S,  ii,  C> 1 1 )  and  Hopkins'  condensing  arrangement  (./. 
Chem.  Soc,  1898,  20,  965). 

The  mercury  cup  differs  somewhat  from  that    used  by  Dubois  in  the    i 
internal    shape   of  the    maple   ring,  and    in    thai    a    Hat  cork    is    used 
instead  of  a  ruhlirr   stopper.     The    Hask    containing   the  Fat   is   well 
wiped  and   dried,   and  cooled  for  at  least  30  minutes  before  weigl 
The  fat  is  then  removed  by  repeated  washing  with  ether,  and,  alter  dry- 
ing and  cooling,  the  Mask  is  re-weighed.  I     de  K. 

Estimation  of  Camphor  in  Officinal  Spirit  of  Camphor. 
Kiinst  IhissKN  (Arek  Pharm.,  1909,247,307  313).  The  authorised 
tests  of  the  ",,  of  camphor  in  spirit  of  camphor  are  not  altogether 
Satisfactory,  and  do  not  determine  whether  natural  or  Bynthfltio 
camphor  has  lieen  u  ed.  The  author  recommends  the  adoption 
polarimetric  examination,  and  also  the  following  met  lm<  1  oi  cstim  it  ion. 
Five  grami  of  Bpirit  of  camphor,  20  grams  of  n  cold  saturated  solution 
of  ammonium  sulphate,  and  30  grams  of  ice  in  small  pieces  are  sh 
together  until  the  ice  is  nearly  melted.     The  precipitated  camphor  is 

collected,  thoroughly    Wfl    hed    with    water  ill    li  .  dried,  and  weighed 

then  oxidised  by  Ditric  acid,  when  (2-ramphnric  ncid,  m.  p.  181 
.  impboric    acid.    m.    p,    L'nl      206  .    i      obtained,  according    a- 
campbor  i    the  natural  oi  the  synthetic  product. 
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Coniine,  Conhydrine,  i//-Conhydrine,  y-Coniceine,  and  a  New 
Isomeride  of  Coniine.  Walter  J.  Dilling  (Pharm.  J.,  1909,  [iv],  29, 
34 — 36,  70 — 72, 102 — 104). — A  detailed  account  and  critical  examina- 
tion of  the  chemical  reactions  of  these  alkaloids. 

A  new  characteristic  reaction  for  coniine  is  given.  To  the  solution 
of  the  alkaloid  or  its  salts  is  added  a  little  sodium  carbonate  and  a  few 
drops  of  alcohol  and  carbon  disulphide.  The  liquid  is  boiled,  and,  after 
adding  excess  of  water  and  some  drops  of  uranium  nitrate  solution,  it 
is  shaken  with  toluene.  If  coniine  is  present,  the  toluene  turns  red. 
The  other  related  alkaloids  do  not  give  the  reaction.  The  reaction 
may  be  confirmed  by  means  of  iSTessler's  reagent,  which,  in  very  dilute 
solutions,  only  precipitates  the  coniine. 

The  conhydrine  and  i//-conhydrine  are  characterised  by  the  crystalline 
appearances  of  the  ethereal  residues  and  of  their  sublimates. 

L.  DE  K. 

New  Reaction  to  Distinguish  between  a-  and  /3-Eucaines. 
Distinction  froni  Cocaine  and  its  Substitutes.  Umberto 
Saporetti  (Boll.  Chim.  Farm.,  1909,  48,  479— 482).— With  a  solution 
of  iodine  in  potassium  iodide  solution,  both  a-  and  /3-eucaines  give 
precipitates,  the  first  a  chestnut-yellow  and  the  second  a  rust-coloured 
precipitate  (compare  Candussio,  this  vol.,  ii,  450)  ;  such  slight  differ- 
ence between  the  colours  of  the  two  precipitates  does  not  admit  of  a 
definite  distinction  between  the  two  compounds  being  made  in  this 
way. 

For  this  purpose,  however,  saturated  aqueous  bromine  solution  may 
be  used.  With  a  1%  solution  of  /3-eucaine,  this  reagent  gives  an 
abundant  yellow  precipitate,  which  partly  dissolves  on  heating,  and,  on 
boiling  the  solution,  is  replaced  by  a  white  precipitate  containing  the 
bromine.  With  a-eucaine,  on  the  other  hand,  the  yellow  precipitate 
formed  by  bromine  water  dissolves  completely  on  boiling  the  solution, 
and  similar  behaviour  is  shown  by  cocaine,  novocaine,  stovaine, 
alypine,  and  nirvanine ;  in  the  case  of  the  last,  the  liquid,  on 
boiling,  turns  almost  red  and  emits  a  pleasant  fruity  odour. 

The  reactions  of  these  various  anesthetics  with  mercurous  chloride, 
potassium  iodide,  solution  of  iodine  in  potassium  iodide,  mercuric 
chloride,  sodium  hydroxide,  and  potassium  permanganate  are  described 
and  tabulated.  T.  H.  P. 

A  Reaction  of  the  Methylenic  Ether  Group  in  the  Aromatic 
Series.  A.  Labat  {Bull.  Soc.  chim.,  1909,  [iv],  5,  745— 746).— The 
reactions  of  guaiacol,  catechol,  and  morphine  with  hydrastine,  hydrastin- 
ine,  and  narcotine  (this  vol.,  ii,  710)  are  not  given  by  berberine 
and  narceine  ;  but  the  gallic  acid  reaction  is  given  by  the  latter  two 
alkaloids,  and  also  by  heliotropine,  piperine,  apiole,  safrole,  and 
wosafrole.  In  the  case  of  the  last  four  substances,  however,  very  dilute 
solutions  must  be  used  to  avoid  masking  the  green  by  the  intense  red 
colour  they  produce  with  sulphuric  acid  alone.  The  author  points  out 
that  the  one  common  group  in  these  substances  is  the  ortho-methylenic 
ether  group,  and  suggests  that  the  reaction  may  be  characteristic  of 
this  function.  E.  H. 
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New  Adulteration  of  Pyramidone.  Umberto  Saporetti  (Boll. 
Chim.  Farm.,  1909,  48,  367 — 370). — A  sample  of  commercial 
pyramidone  examined  by  the  author  was  found  to  contain  50'S% 
of  acetanilide.  The  latter  ma)'  be  approximately  estimated  by  treat- 
ing the  sample  with  a  known  weight  of  benzene,  drying  the  insoluble 
residue  at  50°,  and  weighing  ;  an  allowance  should  be  made  for  the 
amount  of  acetanilide  dissolved  by  the  benzene  employed.     T.  H.  P. 

Estimation  of  Urinary  Indican.  T.  Imabuchi  (Zeitsch.  physiol. 
Chem.,  1909,  60,  502 — 519). — The  copper  sulphate  method  as  re- 
commended by  Salkowski  and  others  for  the  estimation  of  urinary 
indican  is  found  to  be  more  accurate  thau  Obermayer's  ferric  chloride 
method.  It  gives  higher  results  than  Obermayer's  reagent,  but  the 
overplus  is  not  always  constant.  W.  D.  H. 

Modification  of  Grimbert's  Process  for  the  Detection  of 
Urobilin  in  Urines.  JJlanc  and  Rameau  (Ann.  Chim.  anal.,  1909, 
14.  217 — 2ly). — The  authors  recommend  Grimbert's  process  (Abstr., 
1904,  ii,  460),  but  find  that  the  quantity  used  for  the  test  (30  c.c.) 
should  vary  according  to  the  amount  of  urine  passed  during  twenty- 
four  hours,  the  normal  amount  being  taken  as  1500  c.c. 

The  quantity  taken  for  the  test  in  c.c.  should  be  30  x  vol.  passed 
in  twenty-four  hours  /1500  ;  20  c.c.  of  Deniges'  reagent  are  added,  and, 
after  ten  minutes,  the  liquid  is  filtered  and  treated  according  to 
Grimbert's  directions.  L.  de  K. 

Preservation  of  Urine  [for  Analysis]  by  Thymol  and 
Refrigeration.  F.  \V.  Gill  and  Hakky  S.  Grindley  (J.  Amer.  Chem. 
Soc,  1909,  31,  695 — 710). — Winchester  quart  bottles  are  rinsed  with 
a  10%  alcoholic  solution  of  thymol,  drained,  and  dried,  with  the  result 
that  a  thin  layer  of  thymol  covers  the  entire  inner  surface  of  the 
bottle.  From  0"2  to  0-3  gram  of  powdered  thymol  is  also  placed  in  tin- 
bottle,  into  which  the  human  urine  is  discharged  directly.  Ths 
bottles  are  kept  in  refrigerators  at  5°  to  18°.  The  chlorine,  phosphorus, 
total  sulphur,  inorganic  sulphur,  total  nitrogen,  and  urea  nitrogen  in 
normal  urines,  thus  preserved  for  thirty  two  days,  can  bo  estimated  as 
accurately  and  as  satisfactorily  as  in  fresh  urine,  and  the  same  is  true 
for  the  uric  acid  content  after  sixteen  days'  preservation.  The 
quantitative  change  in  the  creatinine  content  i-  insignificant,  but  tlio 
result-,  of  the  <  xperiiuont  -  arc  not  conclusive  as  to  the  influence  of  the 
preservation  on  the  organic  sulphur,  the  total  acidity,  and  the 
ammonia   nitrogen  determinations.  t '.  S. 

Animal  Fsaces.     II.    Estimation  of  Fatty  Matter  in  Animal 
Faeces   by    Ether   and   Carbon    Tetrachloride.      A.    I».    Emm 
i.i    Avar.   Cham,  Boo.,    1909,  81,    698—695.     Compare   this  vol.,  ii, 

528), —  The  | 0  ,u im'  ill    ether  or  carbon  tetrachloride  for  ths 

iction  of  ths  fattj  matter  in  animal  fences  is  not,  permissible,  foi 
ononis  mi  swme  dung  show  thai  carbon  tetrachloride  extrac 
twelve    boui      17'9    to  33"8   .    tnon    of    the    fnttj    nutter  than 

b(  I    n    '  went  \   four  hours.  U.   H 
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Variation  of  the  Magnetic  Double  Refraction  of  Aromatic 
Compounds  'with  Temperature.  Supercooled  Substances  and 
Substances  in  the  Vitreous  Condition.  A.  Cotton  and  Henri 
Mouton  (Gompt.  rend.,  1909,  149,  3-40—342.  Compare  Abstr.,  1907, 
ii,  727  ;  1908,  ii,  2,  745). — The  magnetic  double  refraction  of 
nitrobenzene  falls  with  rise  of  temperature  from  128-6'  at  6"4°  to 
909'  at  539°.  The  rate  of  fall  is  nearly  constant,  but  diminishes 
slightly  as  the  temperature  rises.  In  the  case  of  salol  the  variation  of 
the  double  refraction  with  the  temperature  between  -  17°  and  +50° 
can  be  represented  by  /3  =  /io  (1— 0'002«),  in  which  /?„  is  the  value  of 
the  double  refraction  at  0°.  The  behaviour  of  the  salol,  which  is  in 
the  supercooled  condition  below  4 15°,  is  therefore  quite  normal. 
Experiments  with  betol  in  the  vitreous  condition  show  also  that  this 
has  a  very  considerable  magnetic  double  refractive  power.  H.  M.  D. 

Anomalous  Dispersion  by  Metallic  Vapours.  P.  V,  Bevan 
(Phil.  Mag.,  1909,  [vi],  18,  407— 41 1).— There  being  no  special  pro- 
perty of  sodium  which  would  lead  one  to  suppose  that  its  vapour  alone 
should  give  anomalous  dispersion,  the  author  has  made  experiments 
with  lithium  and  potassium.  The  apparatus  was  similar  to  that  used 
by  Wood  for  sodium,  and  each  of  the  above  metals  exhibited  the 
phenomenon  in  question. 

In  the  case  of  lithium,  a  considerably  higher  temperature  is  required 
than  for  sodium.  The  anomalous  dispersion  takes  place  in  the  region 
of  the  red  lithium  line,  X  6705,  and  there  is  no  trace  of  anomalous 
dispersion  in  the  region  of  the  other  lithium  lines  in  the  visible 
spectrum.  It  cannot  yet  be  decided  whether  anomalous  dispersion 
takes  place  near  the  other  lines  of  the  primary  series  for  lithium,  as  is 
the  case  with  sodium  and  potassium,  since  these  lines  are  in  the  ultra- 
violet. 

The  temperature  required  for  potassium  is  not  as  high  as  in  the  case 
of  sodium.  The  chief  region  of  anomalous  dispersion  is  about  the  first 
pair  of  the  primary  series  (\  7699,  7665) ;  it  also  appears  at  the 
pair  of  lines  A.  4047,  4044,  which  are  the  second  pair  of  the  primary 
series. 

In  all  experiments  the  gas  present  in  the  tube  was  hydrogen,  and 
the  effect  showed  very  clearly  bot  h  at  a  low  pressure  and  at  a  pressure 
somewhat  greater  than  one  atmosphere. 

In  the  case  of  potassium  the  dispersion  spectrum  is  unsymmetrical 
about  the  mean  position  of  the  two  red  lines,  one  of  the  lines  being 
more  intense  than  the  other  in  the  emission  spectrum.  The  same 
phenomenon  occurs  in  the  case  of  sodium,  and  the  same  seems  to  be 
true  of  the  dispersion  due  to  lithium,  indicating  that  the  lithium  line 
is  a  double  line  with  one  component  stronger  than  the  other. 

T.  S.  P. 

vol.  xcvi.  ii.  52 
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Constitution  of  the  Spectral  Lines  of  the  Elements.  T. 
L.  Janicki  (Ann.  Phijsik,  1909,  [iv],  29,  833— 868).— The  spectra 
were  produced  by  means  of  an  electric  arc  formed  between  a  Wehnelt 
cathode  and  an  anode  of  the  metal  under  examination,  and  an  echelon 
spectroscope  of  high  resolving  power  was  used  in  the  determination  of 
the  structure  of  the  lines.  The  elements  examined  were  aluminium, 
magnesium,  silver,  zinc,  tin,  cadmium,  cobalt,  copper,  lead,  manganese, 
calcium,  chromium,  thallium,  and  mercury.  The  detailed  measure- 
ments are  compared  with  previous  observations  relating  to  the  structure 
of  the  spectral  lines.  H.  M.  D. 

Influence  of  the  Medium  on  the  Lines  of  Spark  Spectra. 
Heinrich  Finger  (Zeitsch.  wiss.  Photograph.  Photophysik.  Photochem., 
1909,  7,  329—356;  Ber.  Deut.  physikal.  Ges.,  1909,  11,  369—376).— 
The  spectra  of  the  spark  discharge  under  water  between  poles  of 
various  metals  have  been  photographed  and  compared  with  the  spectra 
obtained  when  the  spark  discharge  took  place  in  air.  The  following 
metals  were  used  :  silver,  aluminium,  calcium,  cadmium,  cobalt,  chrom- 
ium, copper,  iron,  mercury  in  the  form  of  copper  amalgam,  magnesium, 
nickel,  lead,  platinum,  tin,  tantalum,  thallium,  and  zinc. 

The  measurements  were  confined,  in  most  cases,  to  that  part  of  the 
spectrum  lying  between  the  wave-lengths  2000  and  4700.  For  each 
element,  details  are  given  of  the  effect  of  the  water  on  the  lines 
of  the  air  spectrum,  as  to  whether  they  are  weakened,  enhanced, 
reversed,  suppressed,  etc.  In  one  case  only,  that  of  tantalum,  does 
water  have  practically  no  effect.  T.  S.  P. 

Method  of  Producing  an  Intense  Cadmium  Spectrum, 
with  a  Proposal  for  the  use  of  Mercury  and  Cadmium  as 
Standards  in  Refractometry.  T.  Martin  Lowry  (Phil.  Mag.. 
1909,  [vi],  18,  320 — 327). — The  essential  properties  for  a  standard 
source  of  light  are:  (1)  that  it  should  be  of  sufficient  intensity  to  be 
used  for  all  the  various  typos  of  optical  measurements,  so  that,  foi 
instance,  refractive  indices  and  optical  and  magnetic  rotatory  powera 
may  lie  determined  for  the  same  wave-lengths;  (2)  that  it  should  be 
Ml  irt  ly  monochromatic  and  as  far  as  possible  free  from  satellites  ;    and  (.'!) 

that  it  should  be  produced  with  sufficient  readiness  to  render  a 
generally  available.  These  requirements  are  only  partly  fulfilled  by 
Bodium  light,  which  possesses  the  drawbacks  inseparable  from  the 
use  of  a  doublet,  and  fail  completely  in  the  case  of  the  hydrogen 
l"  cl  rum. 

It     is    suggested    that  mercury    and    cadmium    should    replace  sodium 

and  hydrogen,     The  enclosed   mercury  arc  gives  a  very  strong  si 

of    light,  and    of    the  six    chief    mercury  lines,    the  green  (5460-i)7)    and 

violet  (  1868  38)  have  already  proved  to  be  of  the  utmost  use  in  polari 
metry.  The  green  hue  can  be  read  with  a  considerably  smaller  ball 
shadow  angle,  and  gives  readings  about  15%  larger  than  the  sodium 
doublet)  the  violet  line  can  be  read  with  n  lull' shadow  angle  ol  only 
i',,  the  readings  only  differing  from  one  another  by  a  hundredth  ol 
a  d<  :■ 

V btaining  the  cadmium  spectrum,  the  author  uses  an  arc   burn- 
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ing  between  two  rods  rotating  in  opposite  directions  ;  the  rods  consist 
of  an  alloy  of  silver  and  cadmium.  It  is  suggested  that  the  three 
cadmium  lines,  6438  (red),  5086  (green),  4800  (blue),  should  be  used. 
The  green  line  is  even  brighter  than  that  of  mercury,  and  can  be  read 
with  a  half-shadow  angle  of  3°  or  less. 

Finally,  it  is  suggested  that  the  mercury  line  Hg  5461  should  be 
used  as  chief  standard  in  optical  work  of  all  kinds,  and  that  dispersion 
should  be  measured  from  this  line  to  Hg  4359.  T.  S.  P. 

Band  Spectrum  of  Barium  and  the  Structure  of  the  Bands 
in  the  Compound  Spectra  of  Barium  Halogen  Compounds. 
Ludwig  Borsch  (Zeitsch.  loiss.  Photograph.  Photophysik.  Photochem., 
1909,  7,  297 — 326). — Detailed  measurements  of  the  lines  in  the  band 
spectrum  of  barium  between  X  =  5000  and  A  =  7200  are  recorded  and 
the  data  compared  with  those  of  previous  observers.  The  source  of 
light  in  the  author's  experiments  was  a  coal-gas  oxygen  flame,  into 
which  barium  nitrite  was  introduced.  An  arrangement  is  described 
by  means  of  which  a  highly  luminous  flame  can  be  obtained  by 
allowing  the  dry  finely  powdered  salt  to  fall  into  the  flame  through  a 
narrow  funnel  tube  provided  with  an  electrical  tapper.  The  bands 
which  are  observed  in  these  circumstances  are  attributed  to 
molecules  of  the  metal.  B.inds  attributed  to  barium  halogen 
compounds  were  obtained  in  experiments  with  barium  halides.  The 
formation  of  these  bands  was  found  to  be  facilitated  by  the  addition 
of  the  corresponding  ammonium  salt,  the  effect  of  this  being  to 
diminish  the  dissociation  of  the  barium  compound.  H.  M.  D. 

Effect  of  Pressure  on  the  Band  Spectra  of  the  Fluorides  of 
the  Metals  of  the  Alkaline  Earths.  R.  Eossi  (Proc.  Roy.  Soc,  1909, 
82,  A,  518 — 523). — The  bands  of  the  fluorides  of  the  alkaline  earth 
metals,  which  exhibit  a  marked  Zeeman  effect,  have  been  investigated 
with  the  object  of  ascertaining  whether  they  also  show  a  large 
pressure-shift  effect.  The  fluorides  examined  were  placed  in  the 
positive  carbon  of  an  arc  lamp  contained  in  a  pressure  cylinder.  The 
data  show  no  obvious  relationship  between  the  magnitudes  of  the  two 
effects,  for  whereas  in  the  case  of  the  calcium  fluoride  bands  the 
displacements  due  to  pressure  are  proportional  to  the  magnetic 
separation,  the  greater  Zeeman  effect  coi responds  with  the  smaller 
pressure-shift  in  the  case  of  the  barium  fluoride  bands.         H.  M.  D. 

Absorption  Spectra  of  Certain  Salt  Solutions.  Harry  C. 
Jones  and  W.  W.  Strong  (Physikal.  Zeitsch.,  1909,  10,  499—503).— 
A  summary  of  observations  previously  recorded.  H.  M.  D. 

Absorption  Spectra   of    Solutions    of  Neodymium.      Boris 

Stahl   (Le  Radium,    1909,   6,215 — 219). — Owing  to  the    uncertainty 

i  which  still  exists   as   to   the    elementary   nature    of    neodymium    and 

1  praseodymium,  the   author  has  investigated  the  absorption  spectra  of 

solutions  of  their  salts. 

i  ting  with  a  complete  set  of  fractions  of  the  nitrates  which  had 
i  been  obtained  in  the  separation  of  the  neodymium  from  praseodymium, 

52—2 
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the  bismuth,  magnesium,  and  greater  part  of  the  manganese  present 
were  first  eliminated.  The  last  traces  of  manganese  were  extremely 
difficult  to  remove;  one  or  other  of  the  two  following  methods  was 
used,  although  neither  was  absolutely  satisfactory.  1.  The  metals  were 
precipitated  as  oxalates,  and  the  precipitate  dried  and  ignited.  The 
resulting  oxides  were  treated  with  a  solution  of  potassium  chlorate  in 
concentrated  nitric  acid.  The  praseodymium  and  neodymium  dissolved 
;is  nitrates,  the  manganese  remaining  as  peroxide.  2.  The  solution  of 
the  nitrates  was  evaporated  to  dryness  on  the  water-bath,  and  the 
residue  heated  for  two  hours  at  260 — 280°.  The  nitrate  of  manganese 
forms  the  peroxide  under  these  conditions,  whilst  the  nitrates  of 
neodymium  and  praseodymium  are  unaltered. 

After  treatment  in  either  of  the  above  ways,  the  amount  of  manganese 
remaining  was  extremely  small,  and  did  not  interfere  with  the 
measurement  of  the  absorption  spectra. 

In  order  to  obtain  the  solutions  for  spectroscopic  examination,  the 
oxides  were  prepared  by  calcination  of  the  oxalates,  and  then  either 
the  nitrate  or  the  chloride  prepared  from  the  oxide.  The  solution  of 
the  nitrates  was  unsatisfactory  for  the  purposes  of  the  investigation, 
since  the  absorption  spectra  of  the  neutral  solution  was  altered  consider- 
ably by  the  addition  of  free  nitric  acid.  The  chlorides  gave  the  same! 
spectra,  however,  both  in  neutral  and  hydrochloric  acid  solution. 

A  10%  solution  of  neodymium  chloride,  1  cm.  thick,  shows  20 
bands  ranging  from  X  742  to  X  347  ;  as  the  solution  is  diluted,  a 
number  of  these  bands  split  up  into  their  components,  while  concentra- 
tion of  the  solution  causes  a  number  of  the  bands  to  coalesce.  Taking 
into  account  these  facts,  the  complete  absorption  spectrum  of  neodymium 
is  found  to  consist  of  29  bands,  ranging  from  X  742  to  X  328. 

The  absorption  spectrum  of  praseodymium  contains  only  rive  bands, 
ranging  between  X  597  and  X  444.  Dilution  has  no  effect  on  these 
bands,  except  to  render  them  more  feeble. 

Examination  of  the  fractions  Intermediate  between  neodymium  and 
praseodymium  showed  that  only  the  bands  X  482  and  X  444  ate  elimin- 
ated as  the  fractions  heroine  poorer  in  praseodymium.  Tho  bands 
X  597  and  X  589  of  praseodymium  are  close  to  the  bands  X  579  and 
X572  of  ii lymium,  and  a)  certain  concentrations  they  cannot  be  dis- 
tinguished from  each  other.  The  band  A  lii'.1  is  the  same  for  both 
elements,  and  because  of  this  it  l.as  been  supposed  that  both  praseo- 
dymium and  mi  >  I  \  mi  inn  contain  another  element  which  cannot  be 
separated  From  them.  The  spectra  of  the  intermediate  fractions  show, 
however,  thai  at  no  point  docs  tins  band  become  enhanced,  and  a 
quently    it     oannol    be   due    to   a    third    element.      This   shows   the 

in    ;ill    such     investigations,  of    examining   the   intermediate 
tract  ionS, 

Both  neodymium  and  praseodymium  are  to  be  con  idered  as 
elemental  j    ah  tan  T.  8,  P. 

Abnorption     Spectrum    of    )>■  Xylene    in    the    Ultraviolet 

W  ii  tii  i  m     Mm  //     wiss.     I  holograph.    I'hotophyaik.    /'hotoc/tem., 

1909,   7,  I       I'oi  in.  i  torn    (Abstr.,    1906,    ii,   410  j 

having   d  rence   to   the  regular  band    ipectruB 
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of  jP-xylene  in  the  ultraviolet,  the  author  has  investigated  the 
absorption  in  the  ultraviolet  of  p-xylene  vapour  and  also  of  solutions 
of /^xylene  in  alcohol.  The  source  of  light  was  the  spark  discharge 
between  aluminium  electrodes  immersed  in  water. 

The  absorption  spectrum  of  ;>xylene  vapour  was  measured  under 
atmospheric  pressure  at  3°,  '15°,  30°,  40°,  70°,  and  90°,  with  the 
following  results.  In  no  case  is  there  an  alteration  in  the  selective 
absorption.  Neither  temperature,  nor  thickness  of  the  absorbing 
layer,  nor  pressure  have  any  influence  on  the  heads  of  the  bands. 
There  is  no  evidence  of  broadening  of  the  bands.  With  a  constant 
thickness  of  the  absorbing  layer,  rise  in  temperature  appears  to  increase 
the  intensity  of  the  he  ids  of  the  bands  of  the  longest  waves. 

The  general  absorption  increases  with  the  temperature  and  with  the 
thickness  of  the  absorbing  layer.  It  is  most  marked  towards  the  red 
end  of  the  spectrum,  and  gradually  decreases  in  the  direction  of 
shorter  wave-lengths,  until  at  A=  2389  it  becomes  zero. 

The  spectrum  is  a  very  pronounced  band  spectrum,  in  which  the 
individual  bands  are  not  resolved.  All  the  bands  have  their  edges 
towards  the  violet,  and  become  diffuse  towards  the  red.  The  spectrum 
is  a  very  regular  one,  and  tables  are  given  in  which  the  regularities 
existing  between  the  bands  of  the  various  series  are  brought  out. 

The  concentrations  of  the  alcoholic  solutions  of  ^-xylene  of  which 
the  absorption  was  measured  were  50%,  20%,  10%,  i%,  and  -£$%,  As 
the  concentration  increases,  there  is  a  marked  displacement  of  the 
absorption  towards  the  red.  This  displacement  is  not  counected  with 
a  broadening  of  the  bands. 

The  liquid  spectrum  is  displaced  10 — 14  Angstrom  units  towards 
the  red  with  respect  to  the  vapour  spectrum.  T.  S.  P. 

Behaviour  of  the  Phosphorescent  Sulphides  of  the  Alkaline 
Earths  at  Various  Temperatures,  and  Particularly  at  very  low 
Temperatures.  Philipp  Lenard,  H.  Kamerlingh  Onnes,  and  W.  E. 
Pauli  (Proc.  K.  Akad.  TVetenscIi.  Amsterdam,  1909,  12,  157—174.  Com- 
pare also  Abstr.,  1905,  ii,  565  ;  this  vol.,  ii,  283  ;  ii,  630). — Previous  in- 
vestigations have  shown  that  the  phosphorescence  bands  of  ''phosphors" 
(phosphorescent  sulphides)  become  narrower  and  sharper  as  the 
temperature  is  lowered,  the  lowest  temperature  used  being  —  180°. 
The  experiments  have  now  been  extended  to  a  temperature  of  -  259°, 
using  liquid  and  solid  hydrogen.  The  phosphors  used  contained 
(1)  calcium,  copper,  aud  lithium  ;  (2)  calcium,  sodium,  and  manganese  ; 
(3)  calcium,  nickel,  and  fluorine;  (4)  calcium,  sodium,  and  bismuth; 
(5)  strontium,  zinc,  and  fluorine;  (6)  strontium,  sodium,  and  manganese; 
(7)  strontium,  sodium,  and  bismuth  ;  (8)  barium,  copper,  aud  lithium  ; 
and  (9)  barium,  bismuth,  and  potassium.  Phosphorescent  zinc  sulphide, 
the  double  fluoride  of  uranyl  and  ammonium,  and  urauyl  nitrate  were 
also  examined. 

It  is  found  that  the  sharpness  of  the  bands  continually  increases  as 
the  temperature  is  lowered.  To  each  band  of  tbr  phosphorescent  light 
there  belong  three  phases,  which  succeed  each  other  in  the  following 
order  as  the  temperature  falls:  (l)the  upper  momentary  phase,  or 
heat  phase;  (2)  the  permanent   phase;  (3)   the  lower  momentary  cr 
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cold  phase.  The  temperature  of  solid  hydrogen  (—  259°)  is  low  enough 
to  bring  all  bands  of  the  phosphors  of  the  alkaline  earths  into  the 
lower  momentary  phase.  When  a  phosphor  is  warmed  after  excitation 
by  light,  those  bands  appear  in  succession  the  temperature  ranges  of 
whose  permanent  phase  succeed  each  other  on  the  scale  of  temperatures. 

The  response  to  ultra-red  at  these  low  temperatures  is  very  marked. 
As  a  general  rule,  the  actual  lighting  up  is  far  more  striking  than  the 
subsequent  extinction. 

The  excitation-distribution  corresponding  with  the  various  phosphor- 
escence bands  is  independent  of  the  temperature. 

Other  experiments  deal  with  the  momentary  and  permanent  parts 
of  the  spectral  excitation,  with  the  non-resolution  of  bauds  in  amor- 
phous substances,  and  with  the  upper  temperature  limits  to  the  excitation 
of  phosphorescence  by  light  and  on  the  glow  of  phosphors  when  heated 
in  flames,  or  when  crushed  at  high  temperatures.  T.  S.  P. 

Decomposition  of  Carbon  Dioxide  by  Ultraviolet  Rays. 
H.  Herchefinkel  (Compt.  rend.,  1909,  149,  395— 396).— Thiele  has 
shown  that  exposure  to  ultraviolet  light  brings  about  combination  of 
carbon  monoxide  with  oxygen  (Abstr.,  1908,  ii,  79);  the  preseutauthor 
finds  that  the  action  is  reversible,  considerable  quantities  of  carbon  mon- 
oxide being  formed  when  dry  carbon  dioxide  is  exposed  in  quartz  vessels, 
in  the  presence  of  mercury,  to  the  action  of  the  light.  The  author 
confirms  Cameron  and  Ramsay's  observation  that  this  decomposition  is 
also  effected  by  radium  emanation  (Trans.,  1908,  93,  981). 

\Y.  0.  W. 

Sterilisation  by  Ultraviolet  Rays.  Application  to  Butter. 
Dornic  and  Daire  (Compt.  rend.,  1909,  149,  354 — 356). — Experi- 
ments on  the  sterilisation  of  the  water  employed  for  washing  butter 
from  pasteurised  croam  by  means  of  ultraviolet  rays  showed  that  the 
Dumber  of  colonies  per  c.c.  was  reduced  to  a  tenth  or  less.  Butter  which 
had  Ini'n  washed  with  the  partly  sterilised  water  remained  fresh  for 
two  to  three  weeks  longer  than  butter  washed  with  ordinary  water. 

The  direct  sterilisation  of  butter  by  ultraviolet  rays  is  probably 
impossible,  owing  to  its  opacity,  and  the  butter  acquires  an  unpleasant 
odour    and    taste,    duo   to    the   ozone    produced    by  the    lamps. 

N.  H.  .).  M. 

Ionisation  of  Gases  by  Light.  Johannes  Stark  (1'hi/sikai. 
Zritso/t.,  1909,  10,  f',11  623).  From  the  standpoint,  of  the  theory 
previously  put  forward  I  Lb  tr.,  19  18,  Li,  545,  574,  746,  911,  1007 },  the 
author  disouBsee  the  conditions  which  are  necessary  for  photo-ionisa- 
t  urn,  .uid  also  the  met  In  ids  which  can  be  used  to  detect  ucb  ionisation. 
It  is  shown  that  the  absorption  of  light  i"  hands  ol   long  wavelength 

will  i  6  ionisation  ol   the  absorbent   atom  <>r  molecule,   wh< 

ioni  a< will    take    place    in    binds    ol    shorl    wave-length    ii     the 

.I inn  is  sufficiently  concent ral i  I 

Tli i  < thodi  ore  disc u    od  bj  means  of  which   ionisation   by   Ii 

may  be  detected,  namely  :  I.    From    photoelectric  experiments.     2,    Bj 
luotivity    measurement  .     ■  '■■    From   experiments   with  canal 


GENERAL   AND    PHYSICAL   CHEMISTRY.  779 

The  second  method,  which  can  only  be  used  when  the  increase  in 
conductivity  of  a  gas  due  to  illumination  is  large  compared  with  the 
ordinary  conductivity,  is  discussed  in  detail,  and  it  is  shown  that 
photo-ionisation  may  be  detected  as  follows  :  The  gas  is  submitted  to 
a  potential  which  is  less  than  the  ionisation  potential,  and  the  current 
flowing  is  measured  while  the  gas  pressure  is  diminished  from  a  high 
to  a  low  value ;  at  the  same  time  the  gas  is  illuminated  by  light 
belonging  to  the  regiou  of  its  bands  of  short  wave-length.  If  the 
current  strength  is  a  maximum  at  some  particular  gas  pressure,  again 
diminishing  after  the  maximum  has  been  reached,  photo-ionisation  has 
been  produced. 

Experiments  were  carried  out  on  the  vapours  of  anthracene, 
diphenylmethane,  a-naphthylamine,  and  diphenylamine,  which  were 
contained  in  quartz  vessels  illuminated  by  the  light  from  a  mercury 
lamp,  so  that  the  light  used  varied  between  185  and  380//./*.  The 
pressure  of  the  vapour  undergoing  examination  was  varied  by 
varying  the  temperature. 

The  vapours  of  these  four  substances  show  the  following  behaviour  : 
At  a  potential  of  2  volts  between  the  electrodes,  and  high  pressure, 
the  current  flowing  is  small;  as  the  pressure  falls,  the  current 
increases  to  a  maximum,  then  falls  to  a  minimum,  and  finally  begins 
to  increase  once  more.     This  is  indicative  of  photo-ionisation. 

For  each  substance  the  pressure  (calculated  to  be  50  mm.)  at  which 
the  ionisation  was  a  maximum  was  kept  constant  for  some  time,  and 
the  potential  submitted  to  cyclic  variations  from  0 — 12-6 — 0  volt  in 
steps  of  21  volts,  the  current  being  measured  at  the  same  time.  At 
potentials  greater  than  2  volts,  the  current  increases  less  rapidly  than 
at  lower  potentials,  but  even  at  10  volts  there  is  no  sign  of  saturation. 
This  result  is  explained  in  the  light  of  the  author's  theory  of  valence 
electrons. 

The  negative  valence  electrons,  which  are  separated  by  the  photo- 
ioni;-ation,  are  supposed  to  come  from  the  carbon  atoms  of  the  con- 
densed benzene  rings. 

The  vapours  of  benzene  and  naphthalene  were  not  found  to  be 
suitable  for  the  present  investigation.  T.  S.  P. 

Radioactivity  of  Ordinary  Matter.  Max  Levin  and  Rudolf 
Ruer  (Physikal.  Zeitsch.,  1909,  10,  576— 579).— With  the  object  of 
ascertaining  whether  radioactivity  is  exhibited  by  other  than  the 
recognised  active  substances,  the  authors  have  examined  compounds  of 
nearly  all  the  known  elements.  The  photographic  method  was  used 
in  the  investigation,  the  plates  being  exposed  to  the  action  of  the 
various  compounds  for  about  six  months.  The  results  obtained 
indicate  that  potassium  and  rubidium  are  the  only  two  elements  which 
I  have  an  undoubted  specific  activity.  In  most  other  cases  the  observed 
photographic  effect  is  shown  to  be  probubly  due  to  radium  or  thorium 
products.  This  explanation  could,  however,  not  be  given  to  the 
ive,  although  feeble,  results  obtained  in  the  case  of  antimonic, 
niobic,  and  tantalic  acids  (compare  following  abstract).        H.  M.  D. 

Radioactivity  of  Rubidium  Compounds.  Ernst  H.  Buchner 
l/'/oc.  A".  Akad.  Wetenseh.  Amsterdam,  1909,  12,  154 — 157). — Previous 
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investigations  (compare  Abstr.,  1907,  ii,  597  ;  1908,  ii,  44S  ;  this  vol., 
ii,  2S8)  have  shown  that  potassium  salts  are  either  radioactive  or  else 
contaminated  with  a  radioactive  substance.  In  the  latter  case  the 
impurity  is  probably  one  of  the  alkali  metals,  since  it  has  been  shown 
that  it  is  not  one  of  the  known  active  substances.  As  a  first  step  in 
the  elucidation  of  the  matter,  the  author  has  investigated  whether 
other  alkali  salts  have  the  same  property  as  the  potassium  compounds. 
Caesium,  lithium,  and  sodium  have  been  proved  inactive  by  other 
investigators  (Abstr.,  1907,  ii,  217  ;  1908,  ii,  750),  and  the  author  has 
consequently  only  investigated  rubidium  salts,  and  for  the  sake  of  com- 
parison, potassium  and  sodium  salts.  The  photographic  method  was 
used,  the  radiations  from  the  salts  having  to  pass  through  air  only,  or 
through  aluminium  foil  0001  mm.  thick.  Using  the  anhydrous 
sulphates  in  each  case,  an  effect  was  obtained  with  rubidium  sulphate 
only,  the  exposures  lasting  from  81  to  117  days.  In  no  case  was  there 
an  effect  with  potassium  sulphate,  a  result  which  does  not  agree  with 
that  of  previous  observers. 

The  same  result  was  obtained  when  rubidium  sulphate  was  used 
which  had  been  prepared  by  evaporating  a  solution  in  the  dark,  show- 
ing that  the  effect  was  not  due  to  previous  exposure  of  the  salt  to  the 
light  (compare  preceding  abstract).  T.  S.  P. 

Radium  Content  of  Sea-Water.  John  Joly  (Phil.  Mag.,  1909, 
[vi],  18,  3i)6 — 407). — The  discrepancies  between  the  author's  and  Eve's 
results  (this  vol.,  ii,  633)  for  the  radium-content  of  sea-water  are  dis- 
cussed, and  a  table  is  given  summarising  all  the  lesults  obtained  by 
the  author.  It  is  pointed  out  that  in  the  determination  of  the  radium 
contenl  it  is  necessary  to  state  the  quantity  of  acid  added  to  the  sea- 
water  under  examination  (compare  Abstr.,  1908,  ii,  246).  The  effect 
of  acidification  is  to  increase  the  quantity  of  emanation  liberated,  bat 
beyond  a  certain  degree  of  acidification,  small  additions  of  acid  seem 
ineffective  in  producing  further  change.  In  cases  where  much  organic 
matter  is  present,  the  emanation  may  be  retained  to  a  considerable 
extent  even  after  prolonged  boiling. 

The  radium  content  varies  from  2  billionths  of  a  gram  of  radium  per 
litre  in  the  Mediterranean  to  34  billionths  of  a  gram  on  the  coast  round 
Ireland,  and  in  discussing  this  distribution  of  the  surface  radioactn  it) 
of  the  ocean,  the  author  comes  to  the  conclusion  that  the  carriage  of 
radium-rid)  water  from  beneath  upwards  takes  place.  This  surface 
radioactivity  cannot,  lie  ascribed  t"  the  atmosphere,  neither  can  it  be 

due  tn  i lie  diffusion  of  emanation  from  the  radium  contai 1  in  the 

globigerina  ooze.  T.  S.  P. 

Expulsion  of  Radioactive  Matter  in  the  Transformations  of 
Radium.     Sihm  y    Hiss  and    WalTEB    Makower    (Physikal.    Ztilsch., 

1909,    10,    568),       Pole ial    against     Halm    an. I    Meitiier   (this    Mil.,  ii, 

II.  M.   D. 

Atomic  Weight  of  Radium  ('nun  Spiwtrosu-opic  Data.  W. 
Muiiimi  Watt*  (Phil.  Atag.,  1909,  [vi],  18,  411  H3)  Etunge  and 
lYceln     rule,  t li.it  the  separations  of  b tlogous  pairs  of  linei  are  pro- 
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portional  to  some  power  of  the  atomic  weight,  although  nearly  true  in 
many  families  of  allied  elements,  is  not  strictly  true  in  any  one  case. 
The  diagram,  in  which  the  logarithms  of  atomic  weights  are  plotted  as 
ordinates  and  logarithms  of  separations  as  abscissse,  shows  that  the 
lines  joining  the  points  in  each  family  of  elements  are  not  exactly 
straight,  and  this  vitiates  the  calculation  of  the  atomic  weight  of 
radium  by  Runge  and  Precht  (Abstr.,  1903,  ii,  346),  who  made  use  of 
the  straight  line:  log.(at.  wt.)  =  0'02005  +  0-5997  log.x,  where  x  is  the 
separation. 

The  line  of  slight,  curvature  which  passes  through  Mg,  Ca,  Sr,  and 
Ba  is  represented  almost  exactly  by  the  formula  : 

log.(at.  wt.)  =  1-886242 +  0-623179    (log.  x -2813121) 
-0-080391     (log.  .r-2-813121)2 
-0-0374175  (log.  :c-2  813121)4, 
and  this  gives  22656  for  the  atomic  weight  of  radium,  which  number 
is  consistent  with  that  obtained  by  chemical  methods.     It  also  gives 
the  following  atomic  weights  :  Mg,  24-32  ;  Ca,  40-08  ;  Sr,  87-62  ;  Ba, 
13741.  T.  S.  P. 

The  Diffusion  of  Radium  Emanation.  L.  Chaumont  (Le 
Radium,  1909,  6,  106). — The  author  has  determined  the  coefficient  of 
diffusion  of  radium  emanation  in  dry  air  at  0°  and  760  mm.,  which  he 
finds  to  be  01015.  From  this  the  molecular  weight  is  calculated  to 
be  80.  F.  M.  G.  M. 

The  Diffusion  of  Actinium  and  Thorium  Emanations.  S. 
Russ  (Le  Radium,  1909,  6,  109). — Polemical  against  G.  Bruhat  (this 
vol.,  ii,  300).  F.  M.  G.  M. 

Ionisation  by  Chemical  Means.  Leon  Bloch  (Compt.  rend., 
1909,  149,  278—279.  Compare  Reboul,  this  vol.,  ii,  718).— Certain 
unpublished  observations  of  the  author's  appear  to  cast  doubt  on  the 
results  recently  obtained  by  Reboul.  The  interaction  of  nitric  oxide 
and  oxygen,  the  dissociation  of  arsine  in  Marsh's  apparatus,  the 
production  of  sulphur  trioxide  by  the  contact  process,  the  synthesis  of 
hydrogen  sulphide  from  its  elements,  and  the  phosphorescence  of 
sulphur  are  all  actions  which  appear  to  be  unaccompanied  by  ionisa- 
tion, whereas  the  phosphorescence  of  phosphorus  is  accompanied  by 
ionisation.  Moreover,  according  to  several  authors  the  formation  of 
ammonium  chloride  fumes  is  not  accompanied  by  ionisation.  Further 
research  will  be  necessary  to  test  the  theory  that  ionisation  produced 
chemically  originates  in  a  splashing  action  at  the  interacting  surfaces. 

R.  J.  C. 

Charge  of  Gaseous  Ions.  J.  Franck  and  W.  Westphal  (Ber. 
imt.  physikal.  Ges.,  1909,  276— 280).— The  fact  that  positive  ions 
with  a  double  electric  charge  are  produced  in  guses  by  the  action  of 
gen  rays  has  led  the  authors  to  examine  whether  such  ions  are 
generated  by  other  ionising  agents.  The  results  of  diffusion  measure- 
BSnts  indicate  that  singly  charged  positive  ions  only  are  produced  by 
a-  and  /3-rays  and   by  the   discharge  of  electricity  from   points.     For 


782  ABSTRACTS   OF    CHEMICAL   PAPERS. 

■y-rays  the  same  experimental  observations  were  made,  but  the  authors 
consider  that  the  experimental  errors  in  this  ease  are  too  large  to 
permit  of  the  definite  conclusion  that  no  doubly  charged  ions  are 
produced. 

Amongst  the  ions  generated  in  point  discharge,  slowly  moving 
positive  and  negative  ions  can  be  differentiated  by  the  diffusion 
experiments.  H.  M.  D. 

Diffuse  Reflection  of  the  o-Particles.  Hans  Geigeb  (Proc.  Roy. 
Soc,  1909,  82,  A,  495—500;  Le  Radium,  1909,  6,  201— 203).— It  has 
been  found  that  a  small  fraction  of  the  a -particles  which  fall  on  a 
metal  plate  have  their  directions  changed  to  such  an  extent  that  they 
emerge  again  at  the  side  of  incidence.  For  plates  of  gold,  platinum, 
tin,  silver,  copper,  iron,  and  aluminium,  the  diffuse  reflection 
diminishes  with  the  atomic  weight  of  the  metal,  but  more  rapidly  than 
this  The  reflected  fraction  in  the  case  of  lead  is  less  than  would  be 
expected  according  to  this  relationship. 

Since  the  diffuse  reflection  is  due  to  scattering,  it  follows  that  the 
number  of  particles  reflected  must  vary  with  the  thickness  of  the 
reflecting  plate,  and  this  was  examined  in  the  case  of  gold.  The 
relationship  between  the  two  quantities  is  similar  to  that  already 
obtained  in  the  case  of  the  reflection  of  /8-particles.  Compared  with 
the  thickness  of  gold  which  an  a-particle  can  penetrate,  the  effect  is 
confined  to  a  relatively  thin  layer,  about  half  the  reflected  particles 
coming  from  a  layer  equivalent  to  about  2  mm.  of  air. 

From  experiments  with  the  a-particles  from  radium-t?,  it  follows  that 
of  the  incident  particles  about  one  in  8000  is  reflected  under  the 
described  conditions.  This  ratio  is  more  or  less  independent  of  the 
augle  of  emergence.  In  the  «ase  of  grazing  incidence,  however,  the 
number  of  particles  reflected  at  a  very  small  angle  to  the  reflector  is 
largely  in  excess  of  the  number  corresponding  with  this  ratio. 

!1.  M.  D. 


Ionieation  Produced  by  an  u-Particle.  Hans  Geiger  (Proc.  Roy. 
Soc.,    1909,82,  A,  486—495;  Le    Radium,    1909,   6,    196—200).- 

Radium-C  was  used  as  a  source  of  homogeneous  »  rays,  and  the  ioniza- 
tion due  to  the  whole  number  of  u  particles  expelled  from  a  known 
quantity  of  this  substance  was  measured  at  low  pressure  in  such  a 
tbat,  only  a  small  definite  portion  of  the  range  of  each  a  particle  WSJ 
effective.  Jn  a  further  experiment,  the  ratio  of  the  ionization 
produced  within  this  small  portion  of  the  range  to  the  ionization 
produced  along  the  whole  path  was  determined.  As  the  mean  result 
of  several  measurement  .  il  i  found  that  the  average  number  ol 
produced  in  air  by  an  a  particle  from  radium  C  along  its  whole  path  is 
2:17  x  in'. 

<  In  i  he  a  umpl  ion  i  hat  all  <•  pat  i  iclos  produce  the  same  ionization  at 
the  same  velocity,  the  number  of  ions  produced  by  the  different 
a-particles  from  the  radium  famil)  has  been  calculate.!.  Kor  radium, 
radium  emanation,  radium  .1,  and  radium  /'.  the  numbers  of  ion  an' 
re  peotively  I   i8,  I  I  i.  1*87,  and  i  69     10*  II.  M.  D. 
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Primary  and  Secondary  Gamma  Rays.  A.  S.  Eve  (Phil.  Mag., 
1909,  [vi],  18,  275 — 291). —  The  author  has  examined  the  incident  and 
emergent  secondary  radiations  from  a  reversible  pair  of  dissimilar 
metals  traversed  by  the  gamma  rays  (compare  Bragg,  Abstr.,  1908,  ii, 
556).  A  rectangular  brass  electroscope  was  used,  both  ends  of  which 
had  been  removed  and  covered  with  thin  aluminium  foil.  When  using 
the  primary  y-rays,  the  radium  bromide  was  placed  sometimes  entirely 
inside  a  closed  hollow  cylinder  of  iron  or  lead  of  the  desired  thickness. 
and  sometimes  in  a  cylinder  with  an  open  end,  which  was  then  screened 
by  plates  of  suitable  metal  (iron  or  lead).  Plates  of  various  substances 
were  then  placed  at  the  ends  of  the  electroscope,  two  at  either  end,  and 
the  ionisation  current  observed  when  they  were  interchanged  in  the 
four  possible  arrangements.  When  using  the  secondary  y-rays  a  some- 
what similar  arrangement  was  devised,  the  electroscope  and  plates 
being  well  screened  from  the  radium  by  much  lead  ;  the  secondary 
radiator  generally  consisted  of  four  bricks  on  end,  or  a  tinned  iron 
pail  filled  with  iron  filings.  The  plates  used  consisted  of  lead,  silver, 
zinc,  copper,  irou,  aluminium,  and  carbon. 

Change  of  hardness  of  the  y-rays  makes  little  difference  in  the 
relative  intensities  of  the  incident  corpuscular  secondary  radiation 
from  various  elements,  and  the  intensities  follow  the  order  of  atomic 
weights  of  the  radiators.  On  the  other  hand,  there  is  a  marked  differ- 
ence in  the  relative  intensities  of  the  emergent  corpuscular  secondary 
radiation  ;  such  radiations  do  not  follow  the  order  of  atomic  weights, 
the  curve,  plotted  with  atomic  weights  as  abscissae  and  intensities  of 
secondary  radiation  as  ordinates,  roughly  resembling  a  parabola  with 
the  vertex  downwards. 

Hardening  of  the  y-rays  is  readily  produced  by  lead  screens,  but 
not  by  iron  screens  of  great  thickness.  On  hardening  the  y-rays  the 
emergent  radiation  from  carbon  and  aluminium  is  increased  relatively 
to  heavier  substances;  on  softening,  decreased. 

With  various  radiators,  and  with  the  secondary  rays  due  to  the 
primary  y-rays  from  radium-C,  the  values  of  A  and  \/d,  and  the 
emergent  corpuscular  secondary  radiations,  were  observed.  These  all 
indicate  the  soft  character  of  the  secondary  y-rays. 

The  y-rays  from  uranium- J  caused  emergent  radiation  of  a  character, 
showing  that  these  rays  are  softer  than  those  from  radium-C,  and 
harder  than  the  secondary  y. 

When  the  plates  are  interchanged,  as  mentioned  above,  the  four 
reu. Imgs  obtained  are  nearly  in  proportion.  T.  S.  P. 

The  Influence  of  Cathode  Rays  on  the  Activity  of  Metallic 
Uranium.     J.  Olie,  jun.  (Cham.  Weekblad,  1909,  6,  683 — 689.     Com- 

Ipare  this  vol.,  ii,  10). — The  author  has  repeated  Jorissen  and  Ringer's 
experiments  on   the  effect  of  cathode  rays  on  the  activity  of  metallic 

l  uranium,  using  an  induction  coil  of  35  cm.  spark.  Contrary  to  their 
experience,  he  finds  that  the  activity  of  the  metal  is  not  appreciably 
augmented  by  exposure  to  the  raj  s.  A.  J.  W. 

Effect  of  Light  on  the  Conductivity  of  Nitrogen  Tetroxide 
'Vapour.      Mario  Tenani  (Alti  It   Acctul.    Lincei,   1909,  [v],  18,  ii, 

16 — 18). — The  presence  of  nitrogen  tetroxide  facilitates  the  discharge 
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of  an  insulated,  positively  charged  platinum  disk,  but  impedes  that  of 
a  negatively  charged  disk.  The  explanation  of  the  latter  observation 
is  that  the  nitrogen  tetroxide  absorbs  the  light  and  prevents  it  from 
reaching  the  metallic  disk,  the  conduction  being  effected  only  by  the 
ions  formed  by  the  action  of  the  absorbed  light  in  the  body  of 
the  gas.  T.  H.  P. 

Electric  Conductivity  of  Saline  Flames.  U.  Gouttefaxgeas 
(Ann.  Chim.  Phya.,  1900,  [viii],  17,  515— 525).— Solutions  of  various 
salts  were  atomised  by  means  of  a  spray,  and  the  particles  were  carried 
forward  by  a  stream  of  air,  which  was  mixed  with  coal  gas  and  burnt 
under  a  constant  pressure.  The  current  passing  at  constant  voltage 
between  two  platinum  electrodes  at  a  fixed  distance  from  the  blue  cone 
of  the  flame  is  a  measure  of  the  ionization  produced  by  the  salt.  The 
experimental  error  when  all  precautions  are  taken  to  ensure  standard 
conditions  of  flame,  voltage,  etc.,  appears  to  be  about  3%.  The  values 
obtained  were  corrected  by  subtracting  the  galvanometer  reading  when 
distilled  water  was  employed  instead  of  salt  solution.  Measurements 
were  made  with  alkali  and  alkali  earth  chlorides,  bromides,  iodides, 
nitrates,  sulphates,  monohydrogen  phosphates,  formates,  acetates,  and 
benzoates  in  solutions  of  equimolecular  strength.  In  general,  salts  of 
almost  equal  molecular  weight  produce  almost  equal  conductivities. 
and  the  conductivity  increases  with  increase  of  molecular  weight.  The 
author  considers  the  acid  group  to  have  an  effect  which  is  small 
relative  to  the  effect  of  the  metal.  The  effect  of  potassium  and 
sodium  alone  was  approximately  estimated  by  spraying  their  alkyl- 
oxides  dissolved  in  alcohol  into  the  gas,  it  being  assumed  that  the 
othoxy-group  has  no  conductivity  of  its  own.  The  acid  group  appears 
to  account  for  less  than  1/10  of  the  total  conductivity. 

Concentration  of  the  solution  employed  leads  to  a  corresponding 
increase  in  the  conductivity  imparted  to  the  flame.  Tho  conductivity 
increases  less  rapidly  than  the  concentration  (compare  Wilson,  A  list  r., 
L899,  ii.  722),  butmore  rapidly  than  tho  s(|Uiire  root  of  the  concent  ra- 
tion (Arrhenius,    1891).     The  theory  put  forward   by  Arrhenius  that 

+ 
the  salt  is  dissociated  in  the  flame,  thus  :  M  R  I  -  1I._,0  -  M  +  Oll  +  l;  II. 
necessitates  tbat  all  -alts  of  the  same  metal  should  give  the  same  con- 
ductivity, whereas  the  ant  hoi- claims  that  the  acid  group  has  a  distinct, 

although      small,      influence.        The     salts     of    organic     acids      impart 

slightly  lower  conductivities  to  the  flame  than  inorganic  salts.  It  is 
suggested  that,  in  addition  to  catlmdic  decomposition  of  the  metal  on 
the  hot  electrode,  >  certain  amount    of  electrolytic  dissociation   occurs 

(compare  Woreau,  Lb  ti ■ .  1903,  Ii,  125).  R.  J.  C. 

Electrochemical  Behaviour  of  Nickel.     A.  Bchweitzbr  (Zeitsch. 

BUktroeham.,   1909,  15.  602     610).     The  potential  of  a  cathode  og 

which  nickel   i    being  deposited  was  determined   in  an  atmosphere  oj 

hydrogen  al    various  temperatures  and  current,  densities   for   normal 

olutions    of    nickel    chloride    and    sulphate.      Tho    potentials    were 

i  ured  ■    'mii  i  the  □ ml  calomel  electrode,  the  potential  of    which 

was  taken  aa      0  '   3  volt,     The  potei  i  nickel  anode  w also 

nod  in  a  similar  way.     The  n ulti  arc  given  in  tables. 
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and  curves  which  show  that  the  cathode  potential  becomes  more 
positive  as  the  current  density  increases  and  as  the  temperature  falls, 
and  the  anode  potential  more  negative  at  higher  current  densities  and 
lower  temperatures.  The  equilibrium  potential  between  nickel  and 
solutions  of  its  sulphate  and  chloride  was  also  determined.  The 
results  are  (at  1 6°)  :  nickel  powder,  charged  with  hydrogen  in 
iV-sulphate,  033  volt ;  in  N/10  sulphate,  0-35  volt.  Pure  nickel  sheet 
in  X-sulphate,  0307  volt ;  in  j.V/10  sulphate,  0336  volt.  Nickel  powder 
in  .\"-chloride,  0-31  volt;  in  Nj  10  chloride,  036  volt.  The  potential 
required  to  deposit  nickel,  even  with  the  smallest  current  density,  is 
considerably  higher  than  this.  Possibly  a  nickel-hydrogen  alloy  is 
formed  which  gives  higher  potentials  ;  on  the  other  hand,  the  potential 
corresponding  with  the  change  Ni  +  '2F — >- Ni"  cannot,  apparently, 
be  measured  if  traces  of  oxygen  are  present.  The  potential  measured 
in  an  atmosphere  of  hydrogen  is  therefore  apt  to  err  on  the  high  side, 
whereas  that  obtained  without  hydrogen  is  probably  too  low.  It  is 
therefore  probable  that  the  real  value  for  nickel  in  a  normal  sulphate 
solution  lies  between  0'2  volt  (Schoch,  this  vol.,  ii,  370)  and  033  volt. 

T.  E. 

Electric  Forces  at  the  Junction  of  Two  Phases.  Fritz  Haber 
and  K.  Klemensiewicz  (Zeitsch.  ph/sikal.  Chem.,  1909,  67,  385 — 431). 
— The  paper  contains  a  theoretical  and  experimental  examination  of 
the  differences  of  potential  at  the  boundary  of  two  electrolytically  con- 
ducting phases  containing  the  same  substance  or  substances.  Such 
differences  of  potential  are  probably  important  in  connexion  with  the 
action  of  muscle.  Muscle  in  action  is  negatively  charged  with 
reference  to  resting  muscle,  and,  further,  active  muscle  has  an  acid 
reaction.  It  is  considered  that  the  difference  of  potential  between  the 
two  states  of  muscle  is  connected  with  this  formation  of  acid  ;  as  the 
fluids  of  the  body  are  mostly  nearly  neutral,  the  formation  of  traces  of 
acid  in  one  phase  would  produce  a  considerable  difference  of  potential 
at  the  boundary  of  this  phase  with  another.  These  differences  of 
potential  are  doubtless  also  connected  with  surface-tension  effects. 

Expressions  are  obtained  for  the  boundary  differences  of  potential 
between  phases  containing  water,  one  phase  being  an  aqueous  solution 
of  an  acid  or  alkali,  the  other  an  electrolytically  conducting  water 
phase  ;  for  example,  ice  or  a  liquid  or  solid  solution  of  water.  The 
formula:  obtained  show  that  the  E.M.F.'s  in  question  vary  with  the 
acidity  or  alkalinity  of  the  aqueous  solution  on  either  side  of  the 
neutral  point,  and  their  applicability  has  been  proved  by  direct  ex- 
periment, glass,  benzene,  toluene,  and  »i-xylene  being  used  as  solvents 
for  water. 

For  the  measurements  with  glass,  a  tube  of  common  Thuringian 
glass  was  blown  out  to  a  bulb  at  the  end,  the  walls  being  006  to  0T 
mm.  thick  ;  it  was  heated  in  steam  for  some  time,  and  then  kept  in 
water  until  thoroughly  soaked.  It  was  then  partly  immersed  in  the 
acid  or  alkaline  solution  against  which  the  difference  of  potential  was 
to  be  measured,  one  electrode  was  placed  in  a  conducting  solution  in 
the  interior  of  the  tube,  the  side-tube  of  a  calomel  electrode  in  the  acid 
or  alkaline  solution,  and  the  difference  of  potential  measured  in  the 
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ordinary  way  with  an  electrometer.  In  general,  the  concentration  of 
the  aqueous  solution  was  progressively  altered  from  .Af/lO-acid  to 
.AyiO-alkali,  or  vice  versa,  and  the  gradual  alteration  of  potential  with 
reference  to  the  glass-water  layer  measured.  The  curves  obtained  by 
plotting  the  observed  E.M.F.  against  the  amount  of  alkali  added  to 
the  originally  acid  solution,  or  vice  versa,  are  double  hyperbolas,  one 
on  either  side  of  the  neutral  point.  In  the  case  of  Thuringian  glass, 
the  total  difference  of  potential  was  nearly  0'7  volt  at  20°,  and  rather 
over  07  volt  at  90°,  in  agreement  with  the  theoretical  value,  but  was 
less  for  Jena  glass,  and  depended  greatly  on  the  treatment  to  which 
the  glass  was  subjected. 

In  one  series  of  measurements  in  which  organic  liquids  were  used  as 
solvents  for  water,  the  aqueous  solution  (acid  or  alkaline)  was  placed 
in  a  quartz  vessel,  above  this  floated  the  organic  liquid  saturated  with 
water,  and  the  measurements  were  made  by  dipping  the  quartz  side- 
tubes  of  normal  electrodes  into  the  lower  and  upper  layers  respectively. 
An  E.M.F.  in  the  required  direction  was  observed,  but  the  results 
were  considerably  affected  by  experimental  error.  G.  S. 

Electrical  Stimulation  of  Catalytic  Pulsations.  Geobg 
Bredig  and  J.  W.  Kerb  (Verh.  Naturhist.  Med.  Vereins  Heidelberg, 
1909,  10,  23— 29).— Nernst  has  recently  shown  (Pfliiyer's  Archiv, 
1908,  122,  275)  that  in  physiological  systems  there  is  a  quantitative 
relationship  between  the  strength,  «',  of  the  alternating  current  required 
to  produce  a  certain  stimulus  and  the  frequency,  n,  of  the  current; 
which  may  be  represented  by  the  equation  i/  Jn  —  k,  whore  k  is  a 
specific  constant  depending  on  the  nature  of  the  stimulus  and  the  form 
of  current  used.  It  has  already  been  shown  that,  when  a  fairly  con- 
centrated aqueous  solution  of  hydrogen  peroxide  is  poured  on  a  clean 
surface  of  mercury,  the  system  performs  catalytic  pulsations.  These 
spontaneous  pulsations  can  be  stopped  by  addition  of  a  trace  of  acid, 
but  they  commence  again  when  the  system  is  connected  with  an  alter- 
nating current,  and  it  is  shown  that,  within  the  moderate  range  of 
frequency  attainable  with  the  available  apparatus,  tbo  equation  of 
Nernst  holds  for  this  case  also.  G.  S. 

Electromotive  Force  of  Zinc  Amalgams.  Ernst  Cohen  and 
W. TOMBBOOK (Proc.  K.  Akad.WeUnsch.  Avuterdam.,  1909,  12,98—104). 

— If  the  Clark  cell  is  to  be  used  as  a  standard  of  electromotive  force,  it 
is  necessary  that  the  behaviour  of  zinc-  amalgams  of  varying  concen- 
trations should  be  investigated.  The  present-  communication  gives  an 
an  omit  of   some  measurements  of  electromotive  force  which  have  been 

made  wil  b  I  bis  objeel  in  view. 

In  the  first  set  of  experiments  the  electromotive  forces  of  combins 
tioni  of  a  10%  amalgam  with  amalgams  varying  in  concentration 
From  ii' In;;  ■    to 2*268%,  and  also  with  two  rods  of  pure  zinc  which  wore 

tWO    halves  of    (he   same    rod,  Were    moil    mod.      The    oloctrolyto  w  I 

unsaturated  solution  of  sine  sulphate,  snd  the  temperature,  0°5U.  Tlie 
results  obtained  with  cells  containing  the  zinc  rod  as  one  polo  varied 
irregularly,  showing  thai  zinc  in  this  form  is  unlit  for  potential 
measurements  (compare   Richards  and    Lewis,    \l'    i  .  1899,  li,  267)i 
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The  E.M.F.  of  the  amalgam  cells  gradually  decreases  as  the  con- 
centration of  the  one  amalgam  increases,  being  00285  volt  with 
the  0'103",',  amalgam,  and  becoming  zero  with  amalgams  varying  in 
composition  from  1'34 — 2'268%.  In  all  cases  where  there  is  an 
E..V.F.,  the  10%  amalgam  forms  the  negative  (solution)  pole. 

In  the  second  set  of  experiments  the  electromotive  forces  of  com- 
binations of  a  10%  amalgam  and  amalgams  varying  in  concentration 
from  2-57 — 60%  were  measured,  and  also  the  effect  of  time  on  the 
electromotive  force.  With  amalgams  up  to  38"82%,  the  fiual  electro- 
motive force  is  of  the  order  of  a  tenth  of  a  millivolt  j  with  the  60% 
amalgam  it  is  0'0009  volt. 

The  results  show  that  where  a  potential  between  zinc  and  zinc 
amalgams  does  exist,  it  is  always  of  such  a  nature  that  the  zinc  forms 
the  negative  pole.  No  further  discussion  can  be  given  until  the 
freezing-point  curve  of  zinc  amalgams  has  been  investigated. 

T.  S.  P. 

Electrolysis  with  Magnesium  Cathodes.  Fr.  Schmidt  (Chein. 
Zeit.,  1909,  33,  911). — When  a  neutral  solution  of  sodium  chloride  is 
electrolysed  with  a  magnesium  cathode,  a  thin  film  of  magnesia  forms 
on  the  surface  of  the  cathode  which  entirely  prevents  the  reduction  of 
the  hypochlorite  which  is  formed  at  the  anode.  At  high  current 
densities  the  film  breaks  up,  to  some  extent,  exposing  fresh  surfaces  of 
the  metal,  but  with  low  current  densities  the  consumption  of  magnesium 
is  very  small.  Owing  to  the  resistance  of  the  magnesia  film,  a  higher 
E.M.F.  is  required  than  with  a  platinum  anode,  but  this  can  be 
compensated  by  using  a  lower  current  density.  The  concentration  of 
hypochlorite  which  can  be  attained  is  no  higher  than  it  is  with  a 
pLitinum  cathode ;  in  both  cases  it  is  limited  by  the  formation  of 
chlorate. 

In  the  electrolytic  preparation  of  iodates  or  bromates,  the  loss  by 
■eduction  at  a  platinum  cathode  is  much  larger  than  in  the  case  of 
hypochlorite,  and  here  the  use  of  a  magnesium  cathode  is  of  very 
,  marked  advantage. 

In  the  electrolytic  oxidation  of  ammonia  to  alkali  nitrite,  the 
|  presence  of  iron  (or  other  heavy  metal)  in  the  solution  makes  the 
artifice  in  question  of  no  use,  because  the  heavy  metal  is  deposited  on 
[the  surface  of  the  magnesium.  T.  E. 

Absorption  and  Mobility  of  Didyrnium  Ions.  Adolfo 
Cami'etti  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  53 — 58). — Accord- 
ling  to  Lenard's  results  (Abstr.,  1905,  ii,  565),  the  ions  of  didymiumin 
/solution  must  be  regarded  as  free,  and  not  loaded  with  molecules  of  the 
solvent,  since  the  characteristic  vibrations  observed  with  didymium 
Iglass,  many  solid  didymium  salts,  etc.,  are  also  exhibited  by  solutions 
lof  didymium  salts. 

The  author  has  determined  the  mobility  of  the  didymium  ion,  both 
by  conductivity  measurements  and  by  determination  of  the  coefficient 
of  transport. 

Taking  the  mobility  of  the  chlorine  ion  at  18°  as  65-4,  the  conduc- 
tivity  measurements   give   the   value  59-8    for   the  mobility  of    the 
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didymium  cation,  whilst  the  transport  experiments  give  the  numbers 
68'9  and  563  for  the  mobilities  at  18°  of  the  chlorine  and  didymium 
ions  respectively. 

The  conclusion  is  drawn  that,  in  solutions  of  didymium  salts,  a 
small  proportion  of  the  didymium  ions  are  in  a  state  of  absolute  free- 
dom, and  hence  capable  of  exhibiting  their  characteristic  vibrations, 
whilst  the  greater  number  of  the  ions  are  united  with  molecules  of  the 
solvent,  so  that  the  mean  mobility  bears  no  relation  to  the  absorption 
produced  by  the  solution.  T.  H.  P. 

Magnetic  Properties  of  Carbon  and  Organic  Compounds. 
P.  Pascal  (Comjjt,.  rend.,  1909,  149,  342 — 345.  Compaie  this  vol., 
ii,  487). — Sugar  charcoal  is  diamagnetic,  and  its  magnetic  susceptibility 
is   -  5-2  x  10~7  when  that  of  water  is  taken  as   -  75  x  10-7. 

From  the  measurement  of  magnetic  susceptibility  of  a  number  of 
organic  compounds,  it  has  been  found  that  the  values  for  isomeric 
substances  of  similar  constitution  are  very  nearly  the  same.  The 
data  indicate  that  the  molecular  magnetic  susceptibility  is  approxi- 
mately equal  to  the  sum  of  the  atomic  susceptibilities.  In  open-chain 
compounds,  double  linkings  diminish  the  diamagnetism  ;  a  measurable 
effect  is,  however,  only  produced  by  the  two  first  double  linkings. 
Aromatic  compounds  behave  as  if  they  contained  tertiary  carbon 
atoms,  an  observation  which  is  in  favour  of  Claus's  formula. 

The  data  for  oxygen  compounds  require  the  assumption  of  different 
values  for  the  susceptibility  of  oxygen  according  to  its  mode  of  com- 
bination. H.  M.  D. 

Effect  of  Mechanical  Vibration  on  Carbon  Dioxide  Near  the 
Critical  Temperature.  II.  Walter  P.  Bradley,  Aethub  Wj 
BROWN,  and  C.  F.  Hale  (Physical  Review,  1908,  26,  470—482).— 
Further  details  are  given  of  the  production  of  fog  in  carbon  dioxide 
under  the  conditions  described  in  a  previous  paper  (Abstr.,  1905,  ii, 
75).  A  distinction  is  drawn  between  dynamic  fog,  which  clears  up  at 
iiiiit  when  the  vibrations  are  interrupted,  and  the  more  persistent 
residual  fog,  which  clears  away  in  part  by  settling.  The  sensitiveness 
of  the  system  to  vibrations  depends  greatly  on  the  width  of  tho  tube, 
which  must  be  at  least  5  mm.  in  internal  diameter,  and  on  the 
temperature.  When  the  carbon  dioxide  is  in  thermal  equilibrium, 
residual  fog  practically  cannot  bo  produced  below  30°;  the  system  is 
moat  sensitive  at  31"l  31*2°,  and  above  the  latter  temperature  the 
sensitiveness  diminishes  rapidly.     The  critical  temperature  is  31-26°. 

The  effeol   oi  rising  and  falling  temperature  on  the  fog  has   bed 

investigated        Minute  changes  of  temperature  were  brought   about   by 

sudden  slight  alteration  of  the  volume  of  the  carbon  dioxide,  as  well 
as  by  the  Blower  met  hoi  1  of  changing  the  temperature  of  the  bath. 
When  the  temperature  is  very  near  the  critical  and  the  gas  is  slightly 
oompretsed,  new  liquid  is  after  a  time  formed,  and  this  is  at  first  nol 
allied  In  eensitivene  to  the  liquid  existing  previously,  but  to  what 
remains  of  the  vapour  phase.  Under  equilibrium  conditions,  fog  ti  nd 
to  thioken  towards  the  meniscus,  and  the  phenomena  may  bo  used 
tn  define  the  boundary  between  phases  when  the  muni  icus  is  no  i 

visible.  <  i.   3. 
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Liquid  above  the  Critical  Temperature.  Walter  P.  Bradley, 
Arthur  W.  Browne,  and  C.  F.  Hale  (Physical  Review,  1908,  27, 
90 — 106). — When  carbon  dioxide  is  progressively  compressed  in  a 
Cailletet  apparatus  just  below  the  critical  temperature,  at  a  certain 
point  liquid  begins  to  run  down  the  glass,  forming  "  ripples,"  which 
adhere  to  the  wall  until  they  reach  the  level  of  the  meniscus,  when 
they  leave  the  wall  and  mis  with  the  remainder  of  the  liquid.  The 
same  phenomenon  may,  however,  be  observed  above  the  critical  point, 
even  up  to  38°,  the  ripples  run  down  the  glass  for  some  distance,  and 
then  spread  out  as  though  they  had  reached  a  "liquid"  and  were 
mixing  with  it.  An  increase  in  the  volume  of  this  localised  "  liquid  " 
results,  above  the  critical  temperature,  in  ripples  or  striae,  which  flow 
upwards,  without  any  tendency  to  adhere  to  the  glass,  until  they  reach 
the  localised  vapour.  Below  the  critical  temperature,  these  ripples 
are  replaced  by  bubbles,  rising  to  the  meniscus.  For  these  and  other 
reasons,  it  is  considered  that  liquid  exists  above  the  critical  tempera- 
ture. 

The  paper  concludes  with  a  discussion  of  the  nature  of  the  critical 
state.  G.  S. 

Examination  of  the  Laws  of  Radiation  of  the  Bunsen 
Flame.  Hans  Schmidt  (Ann.  Pkysik,  1909,  [iv],  29,  971— 1028).— It 
has  been  found  that  the  radiation  of  a  Bunsen  flame,  investigated 
for  the  bands  at  2-7/u.  aud  4'4/x,  is  determined  by  the  same  quantitative 
laws  which  regulate  the  radiation  of  a  black  body.  Although  it  is 
not  possible  to  conclude  from  this  that  the  radiation  is  a  pure  tempera- 
ture effect,  the  author  supposes  that,  although  the  origin  ot  the  radiation 
is  a  luminescence  phenomenon,  the  intensity  is  determined  by  the 
temperature  of  the  surrounding  medium. 

The  mean  temperature  of  the  Bunsen  flame,  examined  by  the  author 
at  a  height  of  2-5  cm.  above  the  mouth  of  the  burner,  was  found  to 
be  1670°.  H.  M.  D. 

The  Specific  Heats  of  Argon,  Steam,  Nitrogen,  and  Hydrogen 

at  Very  High  Temperatures.   Mathias  Pier  (Zeitsch.   Klektrochem., 

1909,  15,  536 — 540). — Electrolytic  gas,  mixed  with  one  of  the  other 

gases,  was  exploded  in  a  spherical  bomb  of  35  litres  content,  and   the 

pressure  measured  by  means  of  a  corrugated   steel   diaphragm  fixed  in 

the  side  of  the  bomb.     The  maximum  movement  of  the  centre   of  the 

diaphragm  was  about  08  mm.  ;  this  was  transmitted   by   a  lever  to  a 

silver  mirror,  from   which  a  spot  of  light  was  reflected  on  to  a  rapidly 

moving  photographic  film.      In  this  way   the  rise  and  subsequent   fall 

of  pressure  due  to  the  explosion  and  cooling  of  the  gases   is  registered. 

The  moving  parts  of  the   manometer  weighed    less   than   1  gram,  and 

I  the  curves  obtained  showed  a  sharp  maximum  and  were  free  from  the 

|  waves  due  to  the  inertia  of  the   manometer  which    previous  observers 

i  have  obtained.     The  mean  molecular   heats   of   the   gases   between  0° 

i  and  t°  found  are  : 

Steam    6-065  +  0  0005i!  +  0'2  x  IO-9/3 

Argon    2-977 

Nitrogen- 4-900  +  0-0004.r.i 

Hydrogen 4-700  +  0-00045« 

vol.  xcvi.  ii.  53 
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These  formulae  hold  good  for  values  of  t  lying  between  1300°  and 
2500°.  The  close  agreement  between  the  value  found  for  argon  and 
the  theoretical  value  is  regarded  as  proving  the  accuracy  of  the  results. 

T.  E. 

Calorimetric  and  Cryoscopic  Constants  of  Mercuric 
Bromide.  Joseph  Guinchant  (Compt.  rend.,  1909,  149,  479 — 481. 
Compare  Abstr.,  1907,  ii,  667  ;  Beckmann,  loc.  cit.,  739). — Mercuric 
bromide  melts  at  235°  and  has  a  latent  heat  of  fusion  (L)  of  12-S  cal. 
The  solid  has  specific  heat  0'052,  and  the  liquid,  0'06S.  Applica- 
tion of  van't  Hoff's  formula,  K  =  0-0l98T2jL,  gives  the  value  403  for 
the  cryoscopic  constant  of  mercuric  bromide,  where  T  is  the  absolute 
melting  point.  Experimental  determinations  of  the  cryoscopic  constant 
with  various  solutes  show  a  decrease  in  the  value  obtained  as  the  con- 
centration of  the  solutions  increased.  The  author  therefore  calculates 
the  limiting  value  of  the  cryoscopic  constant  for  infinitely  dilute 
solutions.  The  results  obtained  are:  /3-dibromouaphthaIene  407, 
antnraquinone  380,  mercurous  bromide,  Hg2Br2,  378,  antimony 
bromide,  SbBrs,  350,  ammonium  bromide  345,  potassium  bromide  323, 
silver  bromide  320,  thallium  bromide  283.  Bromides  of  lead,  lithium, 
sodium,  and  calcium  are  insoluble  in  fused  mercuric  bromide.  Solutions 
of  mercurous  bromide  in  mercuric  bromide  are  anomalous,  for  as  the 
concentration  of  the  solutions  increases,  the  cryoscopic  constant  increase* 
This  is  due  to  the  formation  of  a  cryohydrate  containing  4"69  ,  oj 
mercurous  bromide  and  melting  at  231°.  The  increase  of  K  from  378 
at  infinite  dilution  to  431  in  a  solution  of  3533°,,  strength  corresponds 
with  a  compound  of  formula  Hg.,Br.1,6HgBr.). 

Since  the  experimental  cryoscopic  constant  (mean  340)  is  markedly 
less  than  the  theoretical  (403),  it  is  suggested  that  mercuric  bromide) 
like  benzene  in  some  instances,  does  not  completely  separate  the  solute 
into  single  molecules.  R.  J.  C. 

cyc/oHexane  as  a  Cryoscopic  Solvent :  Behaviour  of 
Piperidine.  Luigi  Masoabelli  and  A.  Constantino  (Alii  Ii.  Accad, 
/.:„.,■:,  1909,  [v],  18,  ii,  104—111.  Compare  this  vol.,  ii.  19).— In 
order  to  ascertain  whether  the  abnormal  depressions  of  the  freezing 
of  c//'7()lu'\an<>  are  due  to  t  lie  formation  of  solid  solutions,  the 
authors  have  made  further  experiments  on  the  behaviour  of  piperidine 
in  t  his  solvent . 

1 1    i     found   that  the  oryosoopic  behaviour  of   piperidine  in  cyclo- 

■  ■   i taining  a   small  amount   of  /)-dibromobenzen«  is  similar  to 

tliai    exhibited   in   the    pure  solvent.        Determinations   wore   made   ol 
amounts  of  piperidine  and  />  dibroinobonzeno  in  the  crystals  separating 
from     n.  I,   solutions,   the   results   indicating    that    solid   solution 
formed    between    the  cyofobexane   and   piperidine;    the  results  wore, 
rer,  not    uffioi  urate  to  admit  of  conclusions  being  drawn 

concerning  the  concentrations  ol  these  Bolid  solutions  or  the  coetficientl 
of  distribution  of  the  piperidine  between  the  so  In  I  and  liquid  phn  i 

The  freezing  point  curve  of  I  lie  system  piperidine  ri/c/ohexane  eon 

ol   two  branches  ting  nt  n  eutoctic   point  at  about       33",  at  which 

i  be  mi  •  I  urs  oont&ii  of  piperidine, 
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The  m.  p.  of  piperidine  is  found  to  be  -  13°,  the  value  usually  given 
in  text-books  being  -  17°.  T.  H.  P. 

Latent  Heat  of  Fusion  and  Specific  Heat  of  Propionic 
Acid.  Gustave  Massol  and  A.  Faucon  (Compt.  rend.,  1909,  149, 
345 — 348). — The  acid  which  was  used  in  the  determination  of  the 
latent  heat  of  fusion  melted  at  -  19  8°,  and  was  kept  for  three  hours 
it  -  20°  before  the  experiment.  The  mean  value  obtained  was  23-35 
3al.,  whereas  the  numbers  calculated  from  the  formulae  of  van't  Hoff 
ind  de  Forcrand  are  respectively  26-7  and  30-36  Cal.  The  latent 
leat  is  supposed  to  vary  with  the  time  which  has  elapsed  since 
olidification  took  place. 

The  specific  heat  of  solid  propionic  acid  between  -  46°  and  —  19-8° 
vas  found  to  be  0728,  which  is  very  much  greater  than  that  of  the 
iquid  (0-535).  H.  M.  D. 

Modification  of  the  Beckmann  Apparatus  by  which 
Constant  Readings  are  Obtained  in  Determining  the  Boiling 
Points  of  Aqueous  Solutions.  Edmund  Knecht  and  J.  P.  Batey 
Mem.  Manchester  f7n7.  £oc.,  1909,53,  xix.l— 6). — Both  Bigelow(Abstr., 
900,  ii,  9)  and  Beckmann  (Abstr.,  1908,  ii,  633,  1014)  have  stated 
hat  electric  heating  is  not  suitable  for  the  ebullioscopic  method  for 
letermining  molecular  weights  in  aqueous  solution  owing  to  the 
lectrolysis  which  takes  place.  These  investigators  used  a  heating  coil 
f  5  ohms  resistance,  the  drop  in  potential  across  the  coil  being  from 
'\  to  10  volts. 

The  authors  find  that  the  electrical  method  of  heating  is  quite  satis- 
actory,  even  with  aqueous  solutions,  when  a  heating  coil  of  low  re- 
istance  is  used.  In  tbeir  apparatus  the  resistance  of  the  coil  at  100° 
;  0'47  ohms,  and  the  drop  in  potential  across  the  coil  in  order  to 
btain  a  heating  current  of  6'5  amperes  is  only  3  volts.  Experiments 
'hich  were  made  on  solutions  of  potassium  chloride  and  iodide  showed 
hat  the  amount  of  electrolysis  was  negligible. 

Measurements  of  the  molecular  elevations  of  the  boiling  point  of 
averal  electrolytes  and  non-electrolytes  gave  results  which  agreed 
■ith  those  obtained   by  other  observers  by  the  usual  method. 

T.  S.  P. 

Vapour  Pressure  of  Ice.  Max  Thiesen  (Ann.  Physik,  1909, 
v],  29,  1057 — 1062). — The  data  obtained  by  Scheel  and  Heuse  (this 
U.,  ii,  643)  for  the  vapour  pressure  of  ice  can  be  satisfactorily 
-ented  by  the  formula:  log.ip/p0  =  9-632(l  -000Q35t).t/T,  or  by 
K-plPo  =  8'8dl.t/252  +  t.  In  these  equations,  rand  T  represent  tem- 
pratures  measured  respectively  from  0°  and  absolute  zero,  and  p0  and 
I  the  vapour  pressures  of  ice  at  0°  and  t°.  H.   M.  D. 

Isotherms  of  Monatomic  Gases  and  their  Binary 
fixtures.  III.  Data  Concerning  Neon  and  Helium. 
.  Kamerlingh  Onnes  (Proc.  K.  Akud.  H'elensch.  Amsterdam,  1909, 
\  175 — 178). — By  cooling  with  liquid  hydrogen,  neon  was  condensed 

a  tube  connected  with  a  manometer.     The  liquid  hydrogen  was  then 

53—2 
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removed,  and  the  temperature  of  the  experimental  tube  gradually 
allowed  to  rise,  the  pressure  at  which  the  meniscus  disappeared  being 
noted.  In  this  way  it  was  found  that  the  triple-point  pressure  was 
35  cm.,  and  the  critical  pressure  29  atmospheres. 

In  a  somewhat  similar  manner  the  critical  pressure  of  helium  was 
found  to  be  2'75  atmospheres.  During  these  experiments  the  vapoui 
pressure  of  the  liquid  helium  was  lowered  to  2-2  mm.,  and  a  tempera- 
ture leached  which  was  estimated  to  lie  below  2-5°  abs.  ;  this  is  th< 
lowest  temperature  which  has  hitherto  been  attained.  Even  at  this 
low  pressure  and  temperature  the  helium  remains  a  light  mobilt 
liquid.  T.   S.  P. 

Condition  of  Substances  in  Solution  in  Absolute  Sulphuric 
Acid.  III.  and  IV.  Giuseppe  Oddo  and  E.  Scandolo  (Gazzetla 
1909,  39,  ii,  1—21,  44—47.  Compare  this  vol.,  ii,  377).— The  authors 
have  investigated  the  cryoscopic  behaviour  of  solutions  of  alcohols  ol 
various  types  dissolved  in  absolute  sulphuric  acid,  special  care  beinj 
taken  to  avoid  the  presence  of  traces  of  sulphur  trioxide  in  the  acic 
employed. 

The  normal  primary  alcohols,  methyl,  ethyl,  propyl,  butyl,  heptyl, 
and  octyl,  exhibit  uniform  behaviour,  the  molecular  weights  in  abso- 
lute  sulphuric  acid  being  36 — 38%  of  the  theoretical  values.  These 
results,  and  also  those  obtained  from  a  qualitative  study  of  the  sola 
tions,  show  that,  when  these  alcohols  dissolve  in  sulphuric  acid,  tbs 
reaction  taking  place  is  expressed  solely  by  the  equation:  SO.,(OH),+ 
R-[CIL]„'OH  =  OH-S02'0-[CHJn'R  +  HjO,  according  to  which  th» 
molecular  weight  of  the  alcohol  in  the  solution  should  be  37",,  of  tht 
calculated  value.  Whether  (he  above  reaction  takes  place  direct!) 
or  by  way  of  tho  intermediate  additive  compound, 

JEt-[OHg]»'0'SO(OH)8, 

cannot  be  determined  from  the  cryoscopic  data. 

Primary  alcohols  with  a  side  chain  behave  dissimilarly.  The  mole 
cular  weight  of  wobutyl  alcohol  in  absolute  sulphuric  acid  is  42 — 44%) 
that  of  active  amyl  alcohol,  44 — 46%,  and  that  of  i*'<>amyl  alcoho. 
36 — 38%  of  the  theoretical  values.  The  influence  of  the  side-chair 
hence  depends  on  its  complexity  and  on  its  position  in  the  molecule 
Ii'  it  i, ml  from  the']  carbon  atom  and  is  not  complicated,  the  behavioui 
of  t  be  alcohol  differs  but  little,  if  at  all,  from  that  of  the  norma!  priinarj 
alcohols.  If,  however,  the  branching  takes  place  at  the  /J-carbon  atom 
elimination  of  unsaturated  hydrocarbon  according  to. the  oquatior 
m  i  ll-u-rii .-nil;!;'     Il.,s<>4+ <'ll.,:<'i;i;      soon    commences,    sue! 

el nation  increasing  in    rapidity  with   the   complexity  of    K   and   B, 

Should    these    hydrocarbons    remain    in    solution    and    not  be   ionised, 
they   would   Dot   cause   the   molecular   weight   to  change   from   :'. , 
the  theoretical    value;  it   is   therefore  supposed  thai    ihoy  separate  ii 
small,  transparent  drops,  possibly  in  a  colloidal  condition,  the  molecuuu 
weight  increasing  with  the  abundance  of  Mich  separation, 
.    The  molecular  weight  i  ol    secondary   alcohols  m  absolute  sulpuufli 
i  :u  •  foi  wopropy],  37     39   .  for  butyl,  17      19%;  for  ootyl, 
OH,«rOB  |.'0HMe-OH, 
nd  for  menthol,  35     ...    ,  of  tho  theoretical    values.     Otlw 


GENERAL   AND    PHYSICAL   CHEMISTRY.  793 

"actors  besides  the  secondary  nature  and  the  branching  are  here  at 
.vork. 

Of  the  three  tertiary  alcohols  examined,  trimethylcarbinol  and 
limethvlethylcarbinol  give  molecular  weights  equal  to  4S — 50%  of  the 
heoretical  values  in  freezing  absolute  sulphuric  acid.  These  high 
ralues  are  related  to  the  prompt  elimination  of  the  unsaturated  hydro- 
carbon, as  is  indicated  by  qualitative  study  of  the  solutions.  Triphenyl- 
:arbinol,  however,  gives  a  molecular  weight  25 — 27%  of  the  calculated 
alue.  Like  all  alcohols,  triphenylcarbinol  in  absolute  sulphuric  acid 
mmediately  gives  rise  to  the  corresponding  ester,  which,  in  this  case, 
.cts  as  a  true  salt,  not  of  the  oxonium,  but  of  the  triphenylcarbon 
ype.  The  theoretical  molecular  weight  under  such  conditions  should 
te  2727%  of  the  calculated  value. 

In  the  fourth  part  of  this  paper,  the  authors  give  the  results  of  a 
tudy  of  the  nature  of  the  oil  separating  from  a  solution  of  isobutyl 
lcohol  in  absolute  sulphuric  acid.  Except  for  a  small  inseparable 
Taction,  the  oil  is  non-oxygenated,  and  consists  entirely  of  hydro- 
arbons  of  the  paraffin  series,  being  very  similar  in  its  properties  to 
unerican  petroleum.  The  mechanism  of  the  formation  of  these 
ydrocarbons  is  as  follows.  By  elimination  of  water,  the  alcohol  gives 
ise  to  the  corresponding  unsaturated  hydrocarbon,  which  then  forms 
arious  polymerides.  In  contact  with  sulphuric  acid,  the  latter  are 
artly  oxidised  and  partly  reduced  to  the  saturated  hydrocarbon, 
'hich  separates,  whilst  the  sulphuric  acid  is  reduced  to  sulphurous 
cid  and  ultimately  to  sulphur. 

Hantzsch's  work  (Abstr.,  1908,  ii,  14,  462;  this  vol.,  ii,  18)  is 
riticised.  T.  H.  P. 

Simplified  Method  and  Apparatus  for  Determining  the 
alorific  Power  of  Combustible  Gases.  Paul  Lemoult  (Compt. 
md.,  1909,  149,  454 — 456). — The  combustion  of  equal  volumes  of 
ydrogen  and  carbon  monoxide,  according  to  the  equations  :  H0  +  0  = 
[20-r69Cal.,  CO  +  0  =  C02  +  68'2  Cal.,  if  carried  out  in  presence  of 

kali,  gives  rise  to  the  same  contraction  and  requires  the  same 
)lume  of  oxygen.  As  the  heats  of  combustion  of  these  two  gases 
•e  practically  equal  to  686  Cal.,  for  calorimetric  purposes  hydrogen 
id  carbon  monoxide  may  be  considered  together.  If  only  hydrogen 
id  carbon  monoxide  are  present,  taking  a  as  the  contraction  on 
•mbustion  and  6  as  the  volume  of  oxygen  required  relative  to  the 
liginal  volume  of   gas,  the  calorific  value  per  litre  will  be  given  by 

=  2'049a  or  7)  =  6-1476,  subject  to  correction  for  temperature  and 
i'essure.  If  besides  hydrogen  and  carbon  monoxide  other  combustible 
ises  are  present,  a  will  not  be  equal  to  36.     In  the  usual  case  where 

ethane  is   present   in    quantity,   taking  its    heat  of    combustion   as 

3-2   Cal.,   it   easily  follows   that   P  =  (0914(1  +  34056;.     When    no 

ethane  is  present,  a   is  equal  to  36,  and  this  equation  reduces  to 

e  one  given  above. 

The  author  shows  that  the  presence  of  ethylene,  benzene,  acetylene, 
■p.,  in  the  usual  small  proportion-;,  introduces  an  error  which  cannot 
•  ceed  2%,  that  is,  of  the  same  order  as  the  experimental  error  in  most 
'lorimeters.     The  estimation  of  calorific  power  by  the  author's  method, 
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which  requires  as  data  only  the  volume  of  oxygen  used  and  the 
contraction  in  volume  on  combustion  in  presence  of  alkali,  can  be 
carried  out  in  a  simple  portable  apparatus.  By  this  means  the  calorific 
value  of  the  town  gas  at  Lille  was  found  to  be  497-8  and  500-7  Cal. 
per  litre,  whereas  the  Berthelot  bomb  calorimeter  gave  503'2  Cal. 

R.  J.  C. 

Thermochemistry  of  Nitrous  Acid.  W.  Sventoslavsky  [in  part, 
with  S.  Tschegoleff,  Skrjischevsky,  W.  Ossmulsky,  and  S.  Gerich] 
(J.  Ruea.  Phys.  Chem.  £>oc,  1909,  41,  587—  041).— The  author  has 
studied,  by  the  methods  previously  employed  (this  vol.,  ii,  23,  213, 
547),  the  heats  of  solution,  neutralisation,  and  decomposition  of 
nitrous  acid  and  the  action  of  nitrous  acid  on  phenols,  tertiary 
aromatic  amines,  secondary  amines,  primary  aromatic  amines,  carb- 
amide,aud  hydroxylamine.  The  results  confirm  many  of  the  conclusions 
previously  drawn  (loc.  cit.),  such  as  the  general  law  of  the  increase  of 
the  heat  of  formation  of  an  atomic  linking  as  the  molecular  weight  of 
the  compound  increases.  The  following  points  are  also  brought  out 
by  the  numbers  obtained. 

The  thermochemical  characters  of  the  Unkings  of  hydroxylamine 
and  nitrous  acid,  and  thermal  investigation  of  the  reaction  of  the 
former  with  quinones  and  of  the  latter  with  phenols,  show  that  the 
heat  of  transformation  of  nitrosophenol  into  quinoneoxime  is  nil. 

The  complete  analogy  found  to  exist  between  nitrosophenols  and 
tertiary  aromatic  nitrosoamines  indicates  that  the  nitroso-group 
functions  in  both  classes  of  compounds,  and  weighs  against  the 
quinonoid  formula  for  them.  T.  H.  P. 

Heat  of  Formation  of  Cuprous  and  Cupric  Sulphides. 
H.  von  Wartenberg  (Zeitsch.  physikal.  Chem.,  1909,  67,  44(5 — 453).— 
According  to  Thomsen,  cuprous  sulphide  combines  with  sulphur  to 
form  cupric  sulphide  without  absorption  or  development  of  heat,  but 
as  this  statement  is  in  conflict  with  other  observations,  the  heats  of 
formation  of  the  two  sulphides  have  been  determined  by  bringing 
about  the  combination  of  the  dry  elements  in  a  modified  form  of 
calorimeter.  The  results  are  as  follows  :  2Cu +  S„  =  ('u.,S  ,VKt  +  19'OOaLi 
'(uil'S,,  20uS0„,t.  +  23'2  Cal.  (S„  rhombic  .sulphur).  Hence  ft 
little  boat  is  given  out  when  cupric  sulphide  is  formed  from  cuprous 
sulphide  and  sulphur.  Cupric  sulphide  can  be  formed  by  direct 
combination  only  within  narrow  limits  of  temperature  ;  at  lower 
temperatures  the  rate  of  formation  is  too  small,  and  at  highei 
tures  its  dissociation  pressure  exceods  one  atmosphere.  G.  Si 

Density  of  Mixtures  of  Water  and  Ethyl  Alcohol     K.  s.  in 
(ftec  irav.  ohim.,  1909,28,  261—886),     The  densities  of  mixture 
water  and  ethyl  alcohol  a1  temperatures  between  0°  and  80°  have  l>eei 
rmined  by  Mendeleeff  (Ann.  Phys.  Chem.,   1869,  [ii],    138).     The 
author    baa    determined    the    densities  of    mixtures    containing    fron 
I  :r.l ■',,  to   ;i:;  .'>.>    ,   ,,|    alcohol    at    temperatures    varying    from    I  I  ■• 
74*2    by  the  method  previously  employed  i<>r  mixtures  of  glycol  end 
with  water  (this  vol.,  i,  80).     The  composition  of  the  various 
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mixtures  studied  was  determined  by  reference  to  Mendeleeff's  results, 
after  determining  their  density  at  a  low  temperature.  The  results  are 
given  in  tabular  form,  and  the  variation  of  the  contraction  (on 
mixing)  with  the  temperature  is  plotted  in  a  series  of  curves.  The 
observation  of  Kopp,  that  this  contraction  diminishes  as  the  tem- 
perature increases  for  all  mixtures  containing  more  than  16'5%  of 
alcohol,  and  increases  with  the  temperature  for  mixtures  containing 
less  than  16'5%,  whilst  for  the  mixture  containing  165%  it  is  constant, 
is  confirmed.  In  addition,  the  author  observes  that  between  55°  and 
65^  the  contraction  of  all  the  mixtures,  except  that  containing  16-5% 
of  alcohol,  ceases  to  vary  for  a  certain  small  alteration  in  tempera- 
ture, this  phenomenon  being  exhibited  by  a  slight  flattening  of  the 
curves  at  this  point.  This  point  of  inflexion  is  less  marked  than  in 
mixtures  of  glycol  and  water,  and  still  less  than  in  the  glycerol-water 
mixtures.  E.  H. 

Is  there  Contraction  when  Sucrose  is  Dissolved  in  Water  ? 
R.  Olizy  [Bull.  Assoc,  chim.  Sua:  Dist.,  1909,  27,  60 — 69). — Sucrose 
and  water  are  placed  separately  in  a  closed  vessel,  and  the  pressure  of 
the  air  in  the  vessel  carefully  determined.  When  solution  takes  place, 
the  pressure  remains  unaltered,  showing  that  there  is  no  change 
of  volume  when  sucrose  dissolves  in  water.  The  density  of  dissolved 
sucrose,  calculated  from  the  density  of  solutions,  is  1'612  at  15°, 
in  exact  agreement  with  the  value  for  solid  sucrose  given  by  Kopp. 
The  relation  between  the  density,  d,  and  concentration  of  sugar 
solutions  is  accurately  represented  by  the  formula  100(rf4°  —1)  = 
0-37965«,  where  s  is  the  number  of  grams  of  sucrose  per  100  c.c.  of 
the  solution  at  15°.  G.  S. 

Change  of  Density  of  Liquid  Systems  during  Chemical 
Reactions.  Alfred  Benrath  (Zeitsch.  physikal.  Chem.,  1909,  67, 
501 — 511).— It  is  shown  by  experiments  on  the  hydrolysis  of  sucrose 
and  on  the  formation  and  decomposition  of  esters  that  the  rate  of  some 
reactions  can  be  followed  by  measuring  the  change  of  density,  the 
latter  being  proportional  to  the  change  of  concentration  of  the  reacting 
substances.  A  reaction  proceeds  with  expansion  or  contraction  accord- 
ing as  the  number  of  dissolved  molecules  diminishes  or  increases. 
Increase  of  the  external  pressure,  and  the  addition  of  indifferent 
substances  which  increase  the  internal  pressure,  accelerate  reactions 
accompanied  by  contraction,  and  retard  those  attended  by  expansion. 

G.  S. 

Adsorption  of  Gold  by  Charcoal  from  Aqueous  Solutions  of 
its    Salts.      S.    Brussow    {Zeitsch.    Chem.    Ind.   Kolloide,    1909,    5, 

I  137 — 138). — The  different  kinds  of  charcoal  used  were  :  (1)  bone  char- 
coal, either  dried  at  1 10°  or  undried  ;  (2)  wood  charcoal,  in  the  form  of 

|  powder  ;  (3)  coke  of  the  ordinary  commercial  variety ;  (-1)  retort 
rbon.  The  adsorption  of  the  gold  was  observed  either  by  shaking 
the  charcoal  with  the  solution  of  the  gold  salt,  or  by  filtering  the  gold 
solution  through  the  charcoal,  or  else  by  simply  immersing  the  charcoal 
in  the  solution.  The  gold  solutions  varied  in  strength  from  0-000045 
to  0-002  gram  AuCl3  per  1  c.c.  of  solution. 


ca 


796  ABSTRACTS   OF   CHEMICAL   PAPERS. 

In  all  cases  the  gold  was  completely  withdrawn  from  the  solution, 
the  chlorine  being  left  behind.  Salts,  such  as  sodium  chloride,  mag- 
nesium sulphate,  magnesium  chloride,  calcium  sulphate,  and  potassium 
hydrogen  carbonate,  did  not  affect  the  adsorption. 

Solutions  of  the  bromide  and  iodide  of  gold  and  of  potassium  aurous 
cyanide  behaved  similarly  to  the  solution  of  gold  chloride.     T.  S.  P. 

Some  Colour  Demonstrations  of  the  Dissociating  Action  of 
Water.  Robert  L.  Taylor  (Mem.  Manchester  Phil.  Soc,  1909,  53, 
[xviii],  1 — 3). — A  recapitulation  of  some  of  the  applications  of  the 
dissociation  theory  to  the  explanation  of  the  colour  of  various  salts,  for 
example,  copper  sulphate,  ferric  thiocyanate,  and  potassium  per- 
manganate, in  aqueous  solution.  T.  S.  P. 

Intervention  of  Osmotic  Pressure  in  Dyeing.  Daniel  A. 
Rosbhstikhi,  (Compl.  rend.,  1909,  149,  396— 399).— The  author 
advances  reasons  which  lead  him  to  suppose  that  the  action  of  dyes  is 
due  to  physical  cohesion  between  the  fabric  and  the  colouring  matter, 
and  that  intimate  contact  between  the  two  is  brought  about,  through 
the  intervention  of  osmotic  pressure.  W.  O.  W. 

Osmotic  Pressure  of  Complex  Solutions.  Alexander  A. 
Jakowkin  (Zeituch.  physikal.  Chem.,  1909,  67,  309 — 320.  Compare 
Abstr.,  1901,  ii,  87). — As  complex  solution  the  comparatively  simple 
case  of  one  solute  in  a  mixture  of  two  solvents  is  considered.  It 
is  shown  theoretically  that  the  complex  solvent  is  in  osmotic 
equilibrium  with  the  complex  solution  when  the  ratio  of  the  "  mole- 
cular roots"  of  the  vapour  pressures  of  the  components  of  the  solvent 
( 7/Pt  where  m  is  the  molecular  weight)  is  the  same  for  the  two 
phases. 

To  test  the  theory,  the  partial  pressures  of  the  two  components  in  a 
mixture  of  the  ether  of  etbyleneglycol  and  water  (the  complex  solvent) 
and  in  solutions  of  glycerol  (a  non-volatile  solute)  in  the  complex 
solvent  have  been  determined  at  50°  (compare  Makovetski,  Abstr., 
1908,  i,  753).  A  mixture  containing  30 -8",  of  glycerol  and  the 
water  and  the  ether  in  varying  proportions  was  used.  The  osmotic 
pressure,  calculated  from  the  observations  according  to  the  formulae 
deduced,  is  about  1  -i  times  the  gas  pressure  in  water  alone,  and  in 
mixtures  containing  up  t<>  20  bj  weight  of  the  ether,  but  diminishes 
to    about   one-sixth   of   tl  >•    sure    when  the  solution    contains 

60  mol.%  of  the  ether.  G.  S. 

Piezochemical  Studies.  II.  Influence  of  Pressure  on 
Solubility.    Ehkst  Cohkn  and  L    R.  Sinnh  7i.  physikal.  Cham., 

1909,67,482     146.     Compare  this  vol.,  ii,  291,  641).     An  arrai 

mei.t   by  which   solubilities   under  high   pre    ■■    be   accurately 

determined     i-     figuied    and     described     in    detail.      The    iippnratui 
provided   with   un    electro-ma  nd    the    temperature   is 

ii.  .I  with  a  platinum  resistance  thermometer.     The  solubility  of 

CdSO.,    H.O,  sx| d   as   the   number  •■!    grams  of   anhydrous  salt 

iM  |im  if  water  at  25°  under  different  pressures,  if  as  follows: 
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76-80  at  1  atmosphere,  7800  at  500  atmospheres,  78-72  at  1000  atmo- 
spheres. For  ZnS04,7H.,0  at  25°,  57-95  grams  anhydrous  salt  at 
1  atmosphere,  57'91  grams  at  500  atmospheres,  57'55  grams  at  1000 
atmospheres.  G.  S. 

Formation  of  Solid  Surfaces  on  Liquids.  G.  Nagel  (Ann. 
Physik,  1909,  [iv],  29,  1029— 1056).— It  is  shown  that  the  formation 
of  solid  layers  at  the  surface  of  solutions  is  a  phenomenon  of  frequent 
occurrence.  For  different  types  of  solutions,  such  as  solutions  of 
dyes,  metallic  salts,  and  colloidal  metals,  it  has  been  found  that  this  is 
due  to  the  separation  of  insoluble  substances  at  the  surface,  and  that 
these  are  either  present  in  the  form  of  very  fine  suspensions  in  the 
liquid  or  are  the  result  of  chemical  changes  at  the  surface  of  the 
liquid. 

In  the  special  case  of  an  aqueous  solution  of  magenta,  which  was 
examined  in  detail,  the  experiments  show  that  the  formation  of  the 
surface  layer  is  not  influenced  by  the  surrounding  air,  and  that  the 
substance  in  the  solid  layer  is  insoluble  in  water. 

From  ob.-ervations  on  the  thinnest  surface  layers  formed  in  solutions 
of  cobalt  chloride,  6fj.fi,  is  deduced  as  the  upper  limiting  value  for  the 
radius  of  the  sphere  of  molecular  action.  H.  M.  D. 

Reciprocal  Action  of  Substances  in  Solution.  Eugen  von 
Biron-  (/.  Rvss.  Phys.  Chem.  Soc,  1909,  41,  569— 586).— In  consider- 
ing the  actions  which  substances  in  solution  exert  one  on  the  other, 
the  author  makes  the  two  following  assumptions  :  (1)  That  pairs  of 
■quids  exist  which  are  soluble  in  one  another  in  all  proportions,  and 
retain,  in  the  solutions  so  formed,  their  original  properties  absolutely 
unchanged.  To  the  property  of  forming  such  solutions  he  gives  the 
name  isqfluidism.  (2)  That  all  possible  solutions  represent  in  their 
properties  a  series  continuous  from  the  most  simple,  formed  by 
isofluidic  substances,  to  the  most  complex,  which  exhibit  distinct 
chemical  action  between  the  components. 

Isofluidic  substances  should  form  solutions  without  either  expansion 
or  contraction,  the  specific  volume  being  a  linear  function  and  the 
density  a  hyperbolic  function  of  the  proportion  of  one  of  the  two 
constituents. 

The  author  has  measured  the  deviations  from  these  simple  relations 
exhibited  by  solutions  in  varying  proportions  of  ethyl  iodide  and  ethyl 
acetate;  benzene  and  ethyl  chloride;  chlorobenzene  and  bromobenzene; 
benzene  and  chlorobenzene  ;  benzene  and  bromobenzene  ;  benzene  and 
toluene ;  toluene  and  chlorobenzene  ;  toluene  and  bromobenzene ; 
benzene  and  carbon  tetrachloride;  chloroform  and  carbon  tetra- 
chloride; ethylene  dichloride  and  ethylene  dibromide ;  carbon  tetra- 
chloride and  chlorobenzene;  carbon  tetrachloride  and  bromobenzene; 
[ethyl  acetate  and  ethyl  formate  ;  ethyl  acetate  and  methyl  acetate,  and 
methyl  acetate  and  ethyl  formate.  Tables  are  given  showing  in  each 
case  (1)  the  difference,  8,  between  the  observed,  Z>H,  and  calculated  con- 
tractions, 7)B,  and  (2)  the  contraction  constant,  K.  defined  by  the 
i  equation  :  ])B  =  K.m1m3,  where  »i,  and  m2  are  the  molecular  percentages 
of  the  two  constituents  in  the  solution. 
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For  the  volume  of  1  mol.  of  the  solution,  the  author  deduces  an 
expression  of  the  form  :  A  +  Bx  +  Cx2,  where  x  is  the  content  of  one  of 
the  components  in  the  solution,  and  A,  B,  and  C  constants  for  the  given 
pair  of  substances.  This  expression  shows  that  the  contraction  is  a 
maximum  for  the  solution  containing  the  two  components  in  equal 
molecular  proportions,  the  amount  of  the  contraction  diminishing 
symmetrically  to  zero  for  each  of  the  pure  constituents. 

The  author  is  of  opinion  that  the  contraction  is  not  the  result  of 
chemical  action  between  the  component  liquids,  but  rather  of  a 
physico-mechanical  action.  For  not  only  is  it  difficult  to  imagine 
compounds  such  as  benzene  and  toluene  uniting  to  form  a  chemical 
compound,  but  it  is  improbable  that,  with  liquids  of  such  varying 
chemical  functions  as  those  examined  by  the  author,  such  compounds 
should  always  be  formed  from  the  two  components  in  equimolecular 
proportions.  T.  H.  P. 

Crystallisation  from  Aqueous  Solutions.  II.  Robert  Marc 
(Zeitsch.  physikal.  Chem.,  1909,  67,  470—500.  Compare  Abstr.,  1908, 
ii,  160). — The  experiments  were  made  by  the  method  already  described, 
except  that  the  rate  of  crystallisation  was  determined  by  measuring 
the  variation  in  the  conductivity  of  the  supersaturated  solution  ;  a 
special  apparatus  for  this  purpose  is  described.  Measurements  have 
been  made  with  potassium  sulphate  and  dichromate,  potassium  and 
ammonium  alum  and  silver  acetate,  and  in  all  cases  the  rate  of 
crystallisation  is  proportional  to  the  square  of  the  supersaturation. 
The  temperature-coefficient  between  0°  and  10°  is  15 — 1*6  in  all  the 
cases  investigated.  The  velocity  with  which  different  substances 
crystallise  in  equivalent  circumstances  is  not  the  same.  The  velocity 
of  dissolution  is,  under  equivalent  conditions,  always  greater  than  the 
velocity  of  crystallisation,  a  result  which  appears  to  be  incompatible 
with  Nernst's  view  that  a  crystal  is  surrounded  by  a  layer  of  saturated 
solution.  When  crystals  are  added  to  a  supersaturated  solution,  the 
rmirriiti.ition  of  tlio  solution  diminishes  very  rapidly  within  the  first 
hull-minute,  apparently  owing  to  adsorption,  and  a  correction  has 
therefore  to  be  applied  to  the  constants  calculated  for  a  reaction  of 
the  second  order.  This  rapid  change  during  the  first  interval  is 
approximately  proportional  to  the  concentration  of  the  solution. 

Relation  between  the  Density  and  Crystallographio  Con- 
stants in  Certain  Groups  of  Substances.  Luigi  Colomba  \.\ni. 
I!.  Ac-ad.  Sri.  Tori,,,,,  1909,  44,  684—698.  Compare  tins  vol.,  ii, 
560), — The  author  applies  the  principles  previously  expounded  to 
certain  groups  of  substances,  for  which  certain  modifications  art 
necessitated. 

The  i'n>t  ii).  banoei  oon  idered  are  those  which  contain  constituents 
unknown  in  the  free  state.  For  example,  magnetito,  ilmenite,  and 
bixbyite  contain  ferrous  oxide.  The  value  for  thin  oxide  of  the  hypo 
thetioal  molecular  volume  necessary  for  determining  the  value  ol  v  in 
i.,"  is  arrived  at  bj  applying  to  magnetite  the  equation  corresponding 
with   the  ipinel  group  {loo.  oil.).     The  number,  11-42   (l>  629),  thui 
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found  for  the  molecular  volume  of  ferrous  oxide  agrees  fairly  well  with 
the  value,  11'76  (D  6*13),  similarly  obtained  from  ilmenite  (ferrous 
titanate).  Taking  the  mean  of  these  two  values,  the  calculated 
densities  for  magnetite,  ilmenite,  and  bixbyite  (FeMnOs)  are  5*13,  4*73, 
and  519,  the  experimental  numbers  being  5*15,  4*72  and  4*95  respect- 
ively ;  the  indifferent  agreement  in  the  case  of  bixbyite  is  due  to  the 
presence  of  Si02,MgO  and  A1.,03,  which  lower  the  density.  Similar 
differences  caused  by  impurities  are  found  for  hercynite  and  chromite, 
whilst  for  the  various  members  of  the  granite  group,  differences  are 
found  owing  to  the  replacement  of  certain  of  the  oxides  present  by 
others  in  varying  amounts. 

The  following  cases  are  also  discussed  :  (1)  the  rhombohedral 
carbonates,  with  which  it  is  necessary  to  ascertain  a  hypothetical 
value  for  the  molecular  volume  of  carbon  dioxide  in  the  crystalline 
state ;  (2)  the  mercury  compounds,  cinnabar,  metacinnabarite,  and 
tiemannite  ;  (3)  substances  which  may  be  regarded  as  additive 
products,  characterised  by  the  fact  that  the  components  and  the 
additive  product  are  all  of  the  same  crystallographic  type,  such  as 
pentlandite  and  chalcopyrite ;  (4)  pyrites,  hauerite,  and  laurite,  for 
which  concordant  results  are  obtained  by  taking  the  value  15*61 
(D  2*06)  for  the  atomic  volume  of  sulphur  instead  of  16*41,  and  (5) 
sperrylite  (PtAs.,)  and  skutterudite  (CoAs3),  in  which  no  such  modifica- 
tion of  the  atomic  volume  of  arsenic  is  necessary  ;  (6)  cobaltite, 
gersdorffite,  and  ulmannite,  for  which  the  index  of  deformation  is 
1*36,  1  *34,  and  1*34  respectively  ;  regarding  these  compounds  as  additive 
products  of  a  disulphide  with  a  diarsenide  or  a  diantimonide,  their  index 
of  deformation  should  be  1*343,  the  mean  of  the  values  1*612  and 
1*0746  (loc.  cit).  T.  H.  P. 

Influence  of  Impurities  on  the  Lower  Limits  of  Crystallisa- 
tion. Maurice  Padoa  and  L.  Mervini  (Atti  R.  Accad.  Lincei,  1909, 
[v],  18,  ii,  58 — 63). — The  author  has  measured  the  crystallisation 
velocities  and  lower  limits  of  crystallisation  for  (1)  triphenylmethane 
mixed  with  benzophenone,  aniline,  apiole,  or  a-naphthylamine  ;  (2)  di- 
acetylcotoin  mixed  with  benzophenone,  bromonitrobenzene,  apiole,  or 
amyl  alcohol  ;  (3)  salipyrine  mixed  with  benzophenone  or  bromonitro- 
benzene (compare  Bogojawlensky,  Abstr.,  1899,  ii,  206). 

The  results  obtained  show  that  the  addition  of  one  substance  to 
another  always  produces  a  lowering  of  the  inferior  temperature  limit 
of  crystallisation.  In  most  cases,  this  inferior  limit  remains  constant 
while  the  concentration  of  the  added  substance  varies  within  wide 
limits,  although  in  some  instances  it  is  continually  lowered  by  fresh 
addition.  T.  H.  P. 

Experiments  and  Models  in  Illustration  of  Liquid  Crystals. 
Otto  Lehmann  [Physikal.  Zeilsch.,  1909,  10,  553 — 560). — The  author 
describes  thirty-two  experiments  which  are  designed  to  illustrate  the 
nature  and  properties  of  liquid  crystals,  and  to  show  the  relationships 
between  solid  and  liquid  crystals. 

If  the  orientating  forces  in  the  molecules  are  magnetic  forces,  the 
molecules  of  liquid   crystals  must  represent  astatic  magnetic  systems. 
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Models  of  such  astatic  systems  built  up  from  horse-shoe  magnets  are 
described  and  illustrated.  H.  M.  D. 

• 

Vapour  Pressure  of  the  Granules  of  Solid  Substances. 
P.  N.  Pawloff  (J.  Fuss.  Phys.  Chem.  Soc.,  1909,  41,  679— 684).— The 
author  has  investigated  the  relation  between  the  vapour  pressure  and 
size  of  solid  granules  by  placing  small  granules  of  various  substances 
in  closed  chambers,  and  observing  from  time  to  time  the  changes  in 
their  magnitudes,  the  temperature  of  the  surrounding  air  being 
13 — 15°.  The  compounds  examined  were  diphenylmethane,  triphenyl- 
methane,  iodoform,  dibenzyl,  menthol,  salol,  guaiacol,  and  azaxy- 
phenetole. 

In  the  case  of  diphenylmethane,  for  example,  the  granules  employed 
were,  at  the  least,  2/x  in  diameter.  In  two  days'  time,  these  small 
granules  diminished  in  number,  and  many  as  large  as  3(hi  appeared. 
After  six  days,  very  few  granules  less  than  7fi  in  size  were  found,  and 
after  a  month,  granules  less  than  14/x.  in  diameter  were  rare.  In  part, 
the  crystals  were  collected  in  heaps  along  the  edges  of  the  chamber, 
and  all  the  crystals  exhibited  rounded  angles. 

Assuming  that  the  pressure  of  saturated  vapours  follows  the  laws  of 
ideal  gases,  the  Clausius-Clapeyron  equation  for  the  evaporation  of  solids 
leads  to  the  expression  '/(log.;/)  <1T  —  Q  '2  7'-,  where  p  is  the  pressure  of 
the  saturated  vapour,  Q  the  molecular  heat  of  evaporation,  and  T  the 
absolute  temperature.  From  this  expression,  the  author  deduces  the 
equation  PjHi/wgPj^l,  where  px  and  p.2  are  the  vapour  pressures  of 
the  finest  granules,  and  ir,  and  ir«  the  vapour  pressures  of  the  coarse 
granules  at  two  neighbouring  temperatures,  Ty  and  T.>  (7'0>7'1). 
This  inequality  determines  the  course  of  the  vapour  pressure  curves 
for  the  granules  considered,  and  renders  it  evident  that,  in  the  general 
case,  these  curves  will  intersect.  From  the  author's  previous  deductions 
(this  vol  ,  ii,  295),  it  follows  that,  if  the  free  surface  energy  is  in- 
dependent of  the  radius  of  the  granule,  the  vapour-pressure  curves 
will  meet  at  an  infinite  temperature.  If,  however,  the  free  surface 
energy  is  a  function  of  the  granule-radius,  the  curves  will  meet  at 
some  finite  temperature.  The  relations  between  the  vapour-pressure 
curves  for  the  liquid  and  for  the  small  and  largo  solid  granules  in  these 
two  cases  are  discussed.  T.  H.  P. 

Relations  between  the  Surface  Modifications  of  Solid 
Crystalline  Substances.  Nature  of  Liquid  Crystals.  P.  N. 
Pawloff  (J.  Ruts.  Phys.  Cham.  Soe.,  1909,  41.  686  688).— Tha 
variations  in  the  physico-ohemioal  properties  of  solid  granules  of 
different  magnitudes  being  explained  by  the  unequal  quantities  of 
surface  anerg]  per  unil  im-s  of  the  granules,  the  author  terms  such 
granules  surface  modifications  ..i'  ^..li.l  consistently. 

Corresponding  with  the  two  types  of   vapour-pressure  curves  (see 

ding    abstract),    two   olassas   of    surface    modifications    may    be 

distinguished.     With  so  of  the  firs)  olaaa,  the  point  of  inter 

m  of  the  vapour-pressure  ourves  lias  above  them    p.,  so  that  the 

transformation  of  one  surface  modification  into  the  other  cannot  be 

observe. 1.     Such  substances  the  author  terms  monotropic  with  respect 
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to  the  transformation  of  their  surface  modifications.  All  substances 
will  be  uionotropic  which  exhibit  direct  change  of  the  solid  crystals 
into  the  isotropic  liquid. 

With  substances  of  the  second  class,  the  vapour-pressure  curves 
for  the  large  and  small  granules  meet  at  a  temperature  below  that  at 
which  the  substance  is  converted  into  isotropic  liquid  (m.  p.),  so  that 
the  surface  modifications  can,  in  this  case,  be  converted  one  into  the 
other  at  a  temperature  lower  than  the  m.  p.  ;  such  substances  are 
termed  enantiotropic.  Below  this  transformation  temperature,  the 
coarse-grained  modification  will  be  stable,  whilst  above  it,  the  stable 
modification  will  consist  of  the  smallest  crystalline  individuals  capable 
of  existence.  This  aggregate  of  small  crystals  will  form  a  liquid 
phase,  exhibiting  surface  tension  and  the  other  properties  character- 
istic of  liquids.  To  this  class  of  enantiotropic  substances  must  be 
referred  that  group  of  compounds  which,  on  melting,  are  transformed 
into  anisotropic  liquids,  that  is,  the  so-called  lii(uid  crystals.  The 
latter  are  hence  not  crystals,  but  consist  of  crystalline  dust  condensed 
to  a  liquid,  in  which,  in  some  circumstances,  the  separate  individuals 
may  be  regularly  orientated.  T.  H.  P. 


Composition  of  the  Gases  in  Very  Hot  Flames.  Fritz  Haber 
and  H.  J.  Hodsman  (Zeitsch.  physikal.  Chem.,  1909,  67,  343 — 383). — 
In  a  previous  paper,  the  equilibria  in  the  flame  of  carbon  monoxide 
burning  in  oxygen  have  been  investigated  by  a  special  method  (Haber 
and  Le  Rossignol,  this  vol.,  ii,  384),  and  from  the  results  and  the 
heat  of  combustion  of  the  mixture,  the  temperature  of  the  flame  has 
been  calculated  (calorimetric  method).  The  temperature  of  the  flame 
has  also  been  estimated  from  the  above  results,  the  known  equilibria 
at  lower  temperatures,  and  the  specific  heats  of  the  gases  (thermo- 
dynamic method),  but  the  results  of  the  two  methods  are  only  in 
moderate  agreement.  In  order  to  obtain  further  data,  the  above 
experiments  have  been  repeated  and  extended.  The  results  depend 
on  the  degree  of  moisture  present  in  the  flame.  With  moist  carbon 
monoxide,  results  in  good  agreement  with  those  already  described  were 
obtained,  but  when  the  oxygen  is  in  excess  and  is  still  further 
increased,  the  value  of  K  =  [CO.^/fCOjfOj]'  increases  continuously, 
and  the  difference  between  the  calorimetric  and  thermodynamic  values 
of  the  temperature  becomes  regularly  greater.  To  account  for  these 
results,  it  is  suggested  that  an  endothenuic  product  is  formed  from  the 
oxygen  in  the  flame  ;  this  may  be  ozone,  oxygen  atoms,  or  products  of 
the  electrolytic  dissociation  of  oxygen.  Ozone  has  been  detected 
qualitatively  in  the  flame.  The  equilibrium  relations  of  ozone  as  a 
function  of  the  temperature  are  discussed  in  detail. 

Experiments  have  also  been  made  with  acetylene  burning  in  oxygen  ; 
the  method  used  in  obtaining  a  suitable  flame  is  described  at  length. 
The  temperature  of  the  flame  is  higher  than  that  of  carbon  monoxide 
(over  3000°  when  the  gases  are  in  the  theoretical  ratio),  and  with 
excess  of  oxygen  there  is  greater  dissociation  of  carbon  dioxide  than 
in  the  carbon  monoxide  flame  under  corresponding  conditions.  The 
equilibrium,  H20  ^  H2  +  hO.,,  in  the  acetylene  flame  has  also  been  in- 
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vestigated,  and  the  results  are  in  fair  agreement  with  those  of  Nernst 
and  Wartenberg. 

The  hydrogen-oxygen  flame  has  been  examined  tinder  the  same 
conditions,  but  the  method  does  not  suffice  to  prevent  recombination 
of  the  products  during  removal  from  the  flame.  Ozone  and  nitrous 
fumes  can  readily  be  detected  in  the  hydrogen-oxygen  flame  a  little 
above  the  inner  cone,  but  attempts  to  detect  hydrogen  peroxide 
under  these  conditions  have  not  led  to  very  satisfactory  results.  The 
acetylene  flame  contained  the  largest  proportion  of  nitrous  fumes : 
under  certain  conditions  as  much  as  4  volumes  to  100  volumes  of 
carbon  dioxide. 

It  is  considered  that  in  gases  above  2500°,  electric  dissociation 
plays  a  great  part  in  the  changes  taking  place.  G.  S. 

Demonstration  of  the  Phase  Rule.  Boulouch  (Compt.  rend., 
1909,  149,  449—450.  Compare  Muller,  Abstr.,  1908,  ii,  466).— The 
attempt  made  by  Muller  to  deduce  the  phase  rule  without  the  aid  of 
thermodynamics  depends  on  the  assumption  that,  when  two  phases  are 
in  equilibrium,  equal  quantities  of  au  independent  constituent  are 
transferred  in  both  directions  across  the  surface  of  separation  in  a 
given  period  of  time,  these  quantities  being  a  function  of  the  pressure, 
temperature,  and  composition  of  the  phases.  There  is  no  evidence  that 
the  equilibrium  between  phases  is  of  this  mobile  character,  or,  if  it  is. 
that  pressure  and  temperature  play  any  part.  In  the  simple  equili- 
brium between  liquid  and  vapour,  the  reversible  transference  of  matter 
from  one  phase  to  the  other  depends  on  volume  alone.  R.  J .  0, 

The  P-T-X  Space  Figure  for  a  System  of  two  Components 
which  are  Miscible  in  all  Proportions  in  the  Solid  or  Liquid 
Crystalline  Phase.  Andui:\s  8MIT8  (Zeitsch.  pltysikat.  Chem.,  1909, 
67,  464 — 469). — A  theoretical  paper  in  which  a  projected  pressure- 
temperature  composition  space  model  for  the  system  in  question  is 
constructed  and  certain  deductions  drawn.  <!.  S. 

Phenomena  Occurring  when  the  Plait  point  Curve  Meets 
the  Three-phase  Line  of  a  Dissociating  Binary  Compound. 
Andeeas  Smits  [ZtiUch.  phyaikal.  Chem.,  1909,  67,  454  —  163). — 
A  theoretical  paper.  Only  cases  are  dealt  with  in  which  tin' 
compound  is  miscible  with  its  components  in  all  proportions  in  the 
liquid  form.  Tin'  results  throw  light  on  the  phenomena  occurring 
when  compounds  under  high  pn     are  are  raised  to   -neb  temperatures 

thai   critical  phenomena  occur  in  the  caso  i  oil  solutions. 

G,  s 

Dynamic  Allotropy  of  Sulphur.  The  System  Sulphur- 
Benzoic  Acid.      Suoo  II.   Kruyt  (Z«iUeh.  phyaikal.  Ch*m.,  1909,  67| 

321     842,     0 pare  this  vol.,  h,  '22*).   -The  iii-t   part  of   the  paper 

te  of  a  theoretical  investigation  ol  the  isothermal*  of  a  pseudo 
ternary  system  In  winch  there  is  the  possibility  of  the  formation  ol 
three    phnnes.  ill"  case  in  which  equilibrium  is  attained,  as  well  as 
that   in   whioh  equilibrium    Ii    cot  attained,  being  considered.     The 


de, 

re; 
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theory  is  applied  to  explain  the  behaviour  of  the  system  sulphur- 
ibenzoic  acid,  the  two  components,  besides  the  acid,  being  SM  and 
SA.  The  fusing-point  and  miscibility  curves  of  the  system  have  been 
investigated  in  the  usual  way.  Benzoic  acid  melts  at  121 '7°  ;  at 
1185°  the  acid  is  in  equilibrium  with  two  liquid  layers,  and  at  170° 
[there  is  a  three-phase  equilibrium  between  three  liquid  layers,  the 
Iphases  containing  2-2%,  2"8%,  and  82'6%  of  benzoic  acid  respectively. 

G.  S. 

Saponification  in  Stages  of  the  Esters  of  Dibasic  Acids.  II. 
Julius  Meyer  (Zeitsch.  physikal.  Chew.,  1909,  67,  257 — 308). — In  a 
previous  paper  (this  vol.,  ii,  391)  the  results  of  an  investigation  of  the 
hydrolysis  of  the  esters  of  dibasic  acids  in  the  presence  of  dilute  hydro- 
chloric acid  were  given  j  in  the  present  paper  the  saponification  by  dilute 
jalkali  of  the  methyl  and  ethyl  esters  of  malonic  and  succinic  acids,  of 
the  methyl  esters  of  camphoric  acid,  and  of  the  acetic  esters  of  glycol 
land  glycerol  is  discussed.  For  the  first  group,  the  reactions  proceed  in 
the  two  stages:  (1)  di-ester  +  alkali  — >-  alkali  salt  of  mono-ester + 
'alcohol  ;  (2)  alkali  salt  of  mono-ester  +  alkali  — >-  alkali  salt  of  dibasic 
+  alcohol,  and  in  the  first  part  of  the  paper  formulae  are 
uced  which  admit  of  the  calculation  of  the  constant  of  the  first 
ution  when  the  experimental  data  for  the  latter  and  the  constant 
for  the  second  reaction  are  known. 

The  saponification  of  the  two  acetates  of  glycol  by  alkali  is  in  both 
cases  bimolecular,  and  the  value  of  the  velocity  constant  for  the  first 
reaction  is  double  that  of  the  second.  Similarly,  the  data  for  the 
saponification  of  the  three  glycerol  acetates  are  also  well  represented 
by  the  equation  for  a  bimolecular  reaction  ;  the  velocity  constants  for 
the  successive  stages  are  in  the  ratio  3:2:1. 

On  the  other  hand,  the  reaction  between  the  di-esters  of  dibasic  acids 
and  alkali  is  not  bimolecular,  and  there  is  no  simple  relationship 
between  the  constants  for  the  two  stages  of  the  reaction.  At  25°,  the  first 
ester  group  of  malonic  acid  is  split  off  about  100  times,  and  for  succinic 
acid  about  ten  times,  more  rapidly  than  the  second  group.  In  both 
cases  the  methyl  esters  are  saponified  rather  more  rapidly  than  the 
ethyl  esters. 

Besides  the  above  symmetrical  esters,  the  V  and  E  esters  and  the 
di-ester  of  camphoric  acid  have  been  saponified  in  a  mixture  of  methyl 
alcohol  and  water  at  35°  and  45°.  In  this  case  there  are  four  velocity  con- 
stants, those  of  the  V  and  E  mono-esters,  and  the  constants  representing 
the  velocity  with  which  one  group  is  split  off  from  the  di-ester,  giving 
rise  to  the  salts  of  the  V  and  E  mono-esters  respectively.  The  reaction  in 
the  case  of  the  mono-esters  is  bimolecular,  and  the  ratio  E  :  V  is  38  :  1 
at  35°  and  53-4  : 1  at  45°.  The  saponification  of  the  di-ester  is  very 
complicated. 

The  temperature-coefficients  of  the  various  reactions  have  been 
measured  ;  in  almost  all  cases  the  quotient  for  10°  lies  between  2  and  3. 

The  results  are  interpreted  according  to  the  kinetic  theory  already 
discussed  when  dealing  with  hydrolysis  in  the  presence  of  acids.  The 
reason  why  there  is  no  simple  relationship  between  the  constants  for 
the  two  stages  of   the  saponification  of  a  symmetrical  ester,  such  as 
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malonic  ester,  is  that  the  product  formed  in  the  first  stage  is  a  salt, 
for  example,  potassium  ethyl  malonate,  which  is  highly  ionised,  and  the 
anion  C0.2Et'CH.,-Cl>O'  is  not  readily  acted  on  by  the  OH'  group, 
owing  to  the  mutual  repulsion  of  the  negative  charges.  G.  S. 


Inorganic    Chemistry. 


Electrolytic  Preparation  of  Hypochlorites.  W.  N.  Ogloblin 
(J.  Buss.  Phys.  Chem.  Soc,  1909,  41,  670— 679).— After  reviewing 
previous  work  on  the  electrolysis  of  sodium  chloride  solutions,  the 
author  describes  his  own  experiments  on  this  subject,  the  results  of 
which  are  briefly  as  follows. 

Other  conditions  being  constant,  the  greatest  amount  of  active 
chlorine  is  obtained  at  the  ordinary  temperature  from  the  most  con- 
centrated solution  of  sodium  chloride.  As  the  hypochlorite  solutions 
formed  are  decomposed  by  the  action  of  air  and  light,  the  greatest 
yield  of  active  chlorine  is  obtained  when  the  interruption  of  the  current 
during  electrolysis  is  least.  The  proportion  of  active  chlorine  increases 
with  the  period  of  electrolysis.  The  more  the  temperature  rises  in  the 
electrolytic  cell,  the  less  is  the  yield  of  active  chlorine.  The  greater 
the  current  employed,  the  greater  will  be  the  active  chlorine  obtained 
and  the  less  the  amounts  of  salt  and  current  used.  The  loss  of  chlorine 
increases  with  the  time  of  exposure  of  the  solution  to  sunlight  and  air. 

T.  H.  P. 

Caro's  Acid.  IIkkmann  Amki.i:  [Zeilsch.  angew.  Chem.,  1909,  22, 
1713—1715).  —  An  improved  form  of  apparatus  (compare  this  vol.,  ii, 
.'195)  is   described,  by  means   of    which  anhydrous   sulphur  trioxide  and 

hydrogen  peroxide  may  be  quantitatively  mixed  in  any  desired  pro 
portion  and  the  resulting  mixture  analysed.  If  hydrogen  peroxide  il 
slowly  ad. led   drop   by  drop   to  sulphur  trioxide,  Cams  acid   is   first 

formed   and    then   trunsfor d    by  the   excess   of    sulphur  trioxide    into 

poi  sulphuric  acid,  ll.,s.,< »..  On  the  other  hand,  it  the  sulphur  trioxide 
ded  to  the  hydrogen  peroxide,  persulphuric  acid  can  seldom  he 
d<  tccted.  I  n  i  q>i  linn  nl  to  det<  i  mine  thi  composition  "I  Caro's  acid, 
known  weights  of  sulphur  trioxide  and  hydrogen  peroxide,  the  latter 
in  excess,  were  mixed,  and  the  resulting  mixture  analysed.  The 
amounts  of  hydrogen  peroxide  and  of  Caro's  acid  were  determined  by 
mean  of  permanganate  and  ferrous  sulphate,  and  the  amount  ol  free 
ulphuric  acid  by  means  oi  a  solution  oi  acid  barium  pho  phate.  Tim 
i.  nits  are  in  accordance  with  the  formula  1 1  so  for  Caro's  acid,  and 
are  not  jn  agreement  with  the  Formula  M  -1'  Towards  phenol 
phthalein,  Caro's  acid  behavi  monobasic  acid,  only  the   H-atom 

ol   the  OH-group  in  the  BOgOB  residue  being  disi iatod   in  aq ui 

(compare  Prioe,  Trans.,  1906,  BO,  T.  8.  P. 
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Mixed  Crystals  of  Sulphur  and  Tellurium.  Giovanni  Pellini 
(Atli  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  19— 24).— Sulphur  and 
tellurium  do  not  appear  to  unite  to  form  a  compound,  but  form  a  series 
of  mixed  crystals,  which  may  be  obtained  both  by  fusion  and  from 
solution.  Certain  of  these  crystals  are  isomorphous  with  trimetric 
sulphur,  those  containing  0'557",j  of  tellurium,  obtained  by  the  author, 
having  the  axial  ratios  a  :  I  :  c  =  0'Sl316  :  1  :  1-S6929,  whilst  for  arti- 
ficial sulphur  crystals,  the  ratios  are  a  :  b  :  c  =  0'8 1  OS  :  1  :  1'9005.  A 
solid  amorphous  solution  of  tellurium  and  sulphur  was  obtained,  which 
is  insoluble  in  carbon  disulphide.  The  red  sulphur  of  Japan  is  probably 
an  isomorphous  mixture  of  sulphur,  selenium,  and  tellurium.  The 
position  of  tellurium  in  the  sixth  group  of  the  periodic  system  is 
supported  by  the  isomorphism  of  sulphur,  selenium,  and  tellurium. 

T.  H.  P. 

Molecular  Weight  of  Selenium  in  Solution.  F.  Olivari  (Atti 
R.  Accad.  Lincei,  1909,  [v],  18,  ii,  94—100.  Compare  this  vol.,  ii, 
568). — Study  of  the  solubility  equilibrium  between  the  components  of 
mixtures  of  mercuric  chloride  with  sulphur  or  selenium  shows  that  the 
solubility  of  the  components  is  not  mutual,  fused  mercuric  chloride 
dissolving  sulphur  and  selenium,  but  not  being  appreciably  dissolved 
by  them.  With  tellurium  and  fused  mercuric  chloride,  chemical  action 
occurs  to  some  extent,  mercurous  chloride  being  formed:  2HgCl2  + 
Te=Hg,CL,  +  TeCL,. 

Cryoseopic  measurements  of  solutions  of  sulphur  in  fused  mercuric 
chloride  give  normd  results,  corresponding  with  the  formula  Ss.  ^  itli 
selenium,  dilute  solutions  yield  depressions  of  the  freezing  point,  indi- 
cating that  the  selenium  molecule  varies  between  Se3  and  Se4,  the  com- 
plexity of  the  molecule  increasing  with  the  concentration  until  it 
approaches  Ses.  This  complex  molecule  undergoes  dissociation  on 
dilution  of  the  solution,  and  is  less  stable  than  the  sulphur  molecule  Ss. 

T.  H.  P. 

Fusibility  of  Mixtures  of  Sulphur,  Selenium,  and  Tellurium 
with  Metals.  Heniu  Pelabon  (Ann.  Chim.  Phys.,  1909,  [viii],  17, 
526 — 566). — The  author  gives  a  connected  account  of  his  researches  on 
the  melting-point  curves  of  mixtures  of  antimouy,  tin,  silver,  lead, 
thallium,  arsenic,  bismuth,  and  gold  with  sulphur,  selenium,  and 
tellurium,  and  the  action  of  hydrogen  on  certain  of  the  mixtures,  from 
the  point  of  view  of  the  formation  of  compounds  and  eutectic  mixtures 
(compare  this  vol.,  ii,  584). 

The  cryoseopic  constant  of  tellurium  lies  between  510  and  535. 

R.  J.  C. 

Silicone.  Otto  IlO.viascH.uiD  (Monatsh.,  1909,  30,  509—525).— 
Silicone  is  the  name  giveu  by  Wohler  to  the  substance  produced  by 
the  action  of  concentrated  hydrochloric  acid  on  calcium  silicide, 
CaSij ;  the  present  investigation  was  undertaken  with  the  object  of 
establishing  which  of  the  two  alternative  formuke  suggested  for  this 
substance  by  Wohler  was  correct.  Analyses  depending  on  the  measure- 
ment of  the  hydrogen  evolved   by  heating   the  substance  in  a  vacuum 

vol.  xcvi.  ii.  54 
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agree  with  the  formula  SLH302 ;  from  the  readiness  with  which 
hydrogen  is  evolved  in  these  circumstances,  it  is  concluded  that 
this  element  is  attached  to  silicon  and  not  to  the  oxygen  ;  the  hlack 
residue  which  remains  after  the  hydrogen  has  heen  driven  off  is 
probably  a  new  suboxide  of  the  formula  Si30o,  analogous  to  carbon 
suboxide;  it  reacts  at  400°  with  chlorine  or  hydrogen  chloride  to 
give  silicon  chloride,  a  little  iron  chloride,  and  pure  white  silicic  acid. 

The  colourless  substance,  leucone,  which  is  produced  by  exposing 
silicone  to  light  and  air,  represents  an  intermediate  step  in  the 
oxidation  of  silicone  to  silicon  dioxide. 

When  heited  in  a  vacuum,  leucone  evolves  hydrogen,  leaving  a 
brown  residue,  which  is  probably  a  new  oxide  of  tho  formula  Si304. 

P.  H. 

Inactive  Gases  and  the  Equation  of  State.  Hans  Happen 
(Ann.  1'hysik,  1900,  [iv],  30,  175  — 181). —In  reply  to  the  criticism! 
of  Kudorf  (compare  this  vol.,  ii,  571),  the  author  shows  that  his  equa- 
tion  represents  the  behaviour  of  the  inactive  gases  better  than  the 
ordinary  form  of  the  equation  of  state  does,  and  miintains  the 
correctness  of  his  earlier  views.  G.  S. 

The  Electrolytic  Separation  of  the  Alkali  Metals  from 
Fused  Alkali  Hydroxides  and  the  Solubility  of  the  Metals  in 
the  Electrolyte.  Georo  von  Hevesy  (Zeitsch.  Elektrochem.,  1909, 
15,  529 — 536). — The  solubility  of  sodium  in  fused  sodium  hydroxide 
is  determined  by  heating  a  mixturo  of  the  two  substances  for  from  one 
to  eighty  hours  in  a  thin  brass  (or  at  temperatures  above  500°,  nickel) 
tube,  which  is  closed  by  a  ground-in  stopper  and  enclosed  in  a  strong 
iron  tube,  also  closed  by  a  ground-in  plug,  which  is  held  in  position  by 
a  screw.  After  heating,  the  tube  is  immersed  in  cold  water,  which 
causes  the  sodium  hydroxide  to  solidify  without  diminution  of  the 
quantity  of  sodium  dissolved  in  it.  The  quantity  of  sodium  taken  up 
by  the  eodium  hydroxide  is  independent  of  the  excess  of  metal  used  ; 
also  a  rich  solution  formed  at  a  low  temperature  loses  .sodium  at  a 
higher  temperature.  The  saturation  values  found  (expressed  in  grama 
of  Sodium  per  100  grams  of  sodium    hydroxide)   are:     ISO",  -.')'.'!;   (>00°, 

10-1;   610°,   9'9;   Hin,    9-6  j   760°,  7-9  j  800°,  6'9.      Below     180°, 

saturation  is  not  attained  m  fifty  hours. 

The  solubility  of   solium  alloyed  with  thallium,  cadmium,  and   gold 

was  also  determined  at  480°.     The  added  metal  is  insoluble  in  fused 

odium  hydroxide,  and  it  is   found  that  the   addition  diminishes  the 

solubility  in  proportion  to  the  amount  added,     further,  inking  the 

molecular  weight  of  the  metals  dissolved  in  sodium  as   being  propoi 

lional    i"    the  depre    ion    of   tho  freezing   point    of    the  Bodium,  the 

lowering  ol   the  solubility  of  sodium  is  proportional   to  the  number  ol 

olved  molecules  and  independent  of  the  nature  of  the  metal,     In 

rdance  with  ibis,  it.  is  found  that  zinc,  which  dor.  not  deprei 

freetina  | it  of  sodium,  has  no  effeel  on  its  solubility  in  In  od  sodium 

b\  droxide. 
The  solubility  of  potai  in  fused  potaMutim  hydroxide  i    much 
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smaller;  the  results  obtained  are  :  480°,  7-3—8  9;  600°,  3—4;  650°, 
2—2-7;   700°,  0-5—1-3. 

Some  experiments  on  the  yields  of  sodium  ami  potassium  obtained  in 
the  electrolysis  of  the  fused  hydroxides  (using  an  iron  cathode  sur- 
rounded by  an  inverted  magnesia  crucible  which  acts  as  a  diaphragm) 
showed  that  in  similar  circumstances  the  yield  of  sodium  is  much 
less  than  that  of  potassium,  and  that  it  diminishes  much  more  quickly 
as  the  temperature  rises.  It  is  shown  that  the  sodium  is  not  only  more 
soluble,  but  that  it  diffuses  thiough  the  fused  hydroxide  much  more 
rapidly  than  potassium. 

The  addition  of  sodium  chloride,  biomide,  or  iodide  to  fused 
sodium  hydroxide  has  no  measurable  effect  on  the  solubility  of 
sodium  in  it.  T.  E. 


Action  of  Hydrogen  on  Sodium.  Alfred  Holt,  jun.  (Mem. 
Manchester  Phil.  Soc,  1909,  53,  xvii,  1 — 5). — When  sodium  is  heated 
in  an  atmosphere  of  hydrogen  at  270°  for  fome  days,  the  absorption  of 
gas  is  small,  and  is  accounted  for  by  the  formation  of  a  film  of  the 
hydride.  When  heated  in  a  current  of  hydiogen  at  about  400°,  the 
sodium  remains  bright,  but  the  hydride  sublimes  on  to  the  cool  portion 
of  the  tube.  On  allowing  the  sodium  to  cool,  it  becomes  covered  with  a 
layer  of  hydride  ;  on  reheating,  the  film  of  hydride  disappears  at  about 
370°,  only  to  reappear  on  the  cooler  parts  of  the  tube. 

When  the  pure  sodium  hydride  is  heated  in  a  current  of  hydrogen, 
it  decomposes  at  a  temperature  below  that  at  which  it  begins  to  sub- 
lime, that  is,  decomposition  of  the  hydride  takes  place  at  a  lower 
temperature  when  heated  alone  than  when  it  is  present  as  a  film  on 
the  surface  of  molten  sodium. 

At  temperatures  of  400 — 450°,  the  absorption  of  hydrogen  by  sodium 
is  very  small. 

Moissan  (Abstr.,  1902,  ii,  20G)  has  shown  that  when  sodium  is 
heated  to  temperatures  between  340°  and  430°  some  hydride  is 
formed,  and  remains  dissolved  in  the  molten  metal,  whereas  Troost 
and  Hautefeuille  (this  Journ.,  1874,  767)  found  that  at  380°  sodium 
absorbed  a  volume  of  hydrogen,  consistent  with  the  formation  of  the 
compound  Na2H. 

In  the  light  of  his  own  experiments,  the  author  co-ordinates  the 
results  of  Moissan  and  Troost  and  Hautefeuillo  as  follows:  When 
sodium  is  heated  in  a  current  of  hydrogen  at  atmospheric  pressure, 
combination  begins  at  270°,  the  hydride  NaH  being  formed.  This 
hydride  dissolves  in  the  excess  of  sodium  ;  its  vapour  tension  is  thereby 
reduced,  and  hence  none  of  it  sublimes.  With  rise  in  temperature 
more  hydride  is  formed,  the  ratio  of  sodium  to  hydride  decreasing  ; 
hence  the  vapour  tension  of  the  hydride  becomes  greater,  until  at 
length  it  begins  to  sublime,  this  taking- place  at  a  temperature  of 
about  380°.  At  this  temperature  the  composition  of  the  solution  of 
the  hydride  in  sodium  corresponds  with  Troost' s  and  Hautefeuille's 
compound,  Na2U  or  NaH-H.  Thus  the  formation  of  this  easily 
dissociating  compound  is  quite  consistent  witli  the  sublimation  of  the 
compound  NaH.  T.  S.  P. 

5-i— 2 
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The  Atomic  Weight  of  Silver.  Gustav  D.  Hinrichs  (Mon. 
Sci.,  1909,  [iv],  23,  i,  383 — 388). — Richards'  statements  (this  vol., 
ii,  231)  in  regard  to  the  superiority  of  his  determinations  of  the  atomic 
weights  of  silver,  chlorine,  and  nitrogen  over  those  of  Stas  are  dis- 
cussed adversely  by  the  author,  who  takes  exception  to  the  trust- 
worthiness assumed.  F.  M.  G.  M. 

Silicides  of  the  Metals  of  the  Alkaline  Earths.  Otto 
Honigschmid  (Moaatsh.,  1909,  30,  497 — 508). — The  analysis  of 
various  samples  of  commercial  silicides  reveals  the  followiug  facts. 
The  product  obtained  by  heating  calcium  with  an  excess  of  silicon 
consists  of  calcium  silicide  of  the  composition  CaSi.,,  mixed  with  a  small 
quantity  of  iron  silicide  and  excess  of  silicon  ;  when  treated  with 
concentrated  hydrochloric  acid  it  yields  yellow  silicone  (compare 
this  vol.,  ii,  805)  ;  with  dilute  hydrochloric  acid  it  yields  hydrogen 
silicide  together  with  partly  decomposed  yellow  silicone.  Another 
sample  prepared  by  heating  together  calcium  with  silicon  iu  the 
proportions  required  by  the  formula  Ca3Si.,  consists  almost  entirely  of 
this  substance  together  with  traces  of  calcium  carbide  and  iron 
silicide ;  with  concentrated  hydrochloric  acid  it  yields  a  white  silicon 
oxide  and  a  quantity  of  spontaneously  inflammable  hydrogen  silicide. 

The  samples  of  barium  silicide  examined  were  very  impure,  and 
contained  in  addition  to  the  compound  BaSi8,  40%  of  irou  silicide  and 
20%  of  silicon  ;  when  treated  with  dilute  or  concentrated  hydrochloric 
acid,  it  yields  hydrogen  silicide  together  with  a  white  silicon  oxide, 
which  is  being  further  investigated. 

Commercial  magnesium  silicide  contains  the  compound  Mg.,Si 
together  with  some  free  silicon  and  a  little  irou  silicide.  1'.   II 

Magnesium  Peroxides.  Obestb  Oakkasco  (Gazzella,  1909,  39, 
ii,  17 — 55). — The  action  of  au  ethereal  solution  of  nearly  anhydrous 
hydrogen  peroxide  on  magnesium  oxide  yields  the  comjiound, 

5MgO,2MgO  ,3H20, 
which,   by    treatment   with   a   turther    quantity  of    ethereal    peroxide 
solution,  is  converted  into  the  aompound,  3MgO,2MgOs,3HgO,     Further 

ticat nt  of  the  latter  with  etlicieil  peroxide  solution  results  in  the 

formation  of  the  compound,  2MgO,2Mg09,3H9O,  which  is  stable  at  3u'J 
aiid  when  gradually  heated  t BO    to  70°  yields  successively 

3MgO,2MRO,,3HjO 
and  the  compound,  lMg0,2Mg0s,3H,O. 

I  he-e  magnesium  peroxides  are  obtained  in  the  form  of  light,  white 

puwili  i '.-,  winch  decompose  violently  when  heated,  and  arc  al  o  decom- 
posed by  water. 

The  in. uii  cm  e  of    1 1"'  difficulty  of   obtaining  higher  pen  xi  les    I  hail 

MgjOj  is  the  great  tendency  of  the  normal  peroxide  to  form  double 
.  ..in pon in l,  with  magnesium  oxide  ol  the  form 
(MgO)„HaO,2Mg(OH)'0  u. 

The    action    of    | then   ll      olution    of    hydrogen     peroxide    on    ik 

mixture  of  magnesium  oxide  mi. I  potassium  ohloride  gives  the  rum- 
pound,  K01,MgO(OH),,  which  is  a  moderately  table  compound  and 
bvoIvm  oxygen  slowly   when  treated   with   water.    The  similar  oou* 
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pound,  MgC!2,2MgO„Aq,  is  extremely  stable  and  hygroscopic. 
Compounds  with  potassium  bromide  and  sodium  chloride  could  not  be 
obtained.  T.  H.  P. 

Magnesium  Oxychlorides.  O.  Kallauneb  {Chem.  Zeit.,  1909, 
33,  871). — When  Sorel's  cement  (a  mixture  of  magnesia  and 
magnesium  chloride)  is  extracted  with  cold  water,  the  whole  of  the 
magnesium  chloride  may  be  removed  ;  a  residue  of  constant  composition 
is  not  obtained.  Absolute  alcohol  extracts  the  whole  of  the  chloride 
from  mixtures  with  more  than  40%  of  water  and  less  than  24%  of 
magnesium  chloride.  The  weight  does  not  become  constant  in  a 
month's  exposure  over  sulphuric  acid,  and  at  130°  hydrochloric  acid 
begins  to  be  evolved.  The  free  magnesia  present  cannot  be  con- 
verted quantitatively  into  carbonate  by  carbon  dioxide.  The  author 
thinks  that  the  cement  contains  no  definite  oxychloride,  but  consists  of 
a  solid  solution  of  magnesium  hydroxide  in  magnesium  chloride. 

T.  E. 

Solutions  of  Colloidal  Metals  obtained  by  the  Action  of 
Boiling  Distilled  Water.  II.  Maeghkkita  Tbaobe-Mekgarini 
and  Aliserto  Scala  (AUi  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  111 — 116. 
Compare  this  vol.,  ii,  731). — The  authors  have  m*de  measurements  of 
the  amounts  of  platinum  and  silver  dissolved  in  the  colloidal  state 
by  distilled  water  under  certain  conditions. 

When  a  blight  strip  of  lead  is  immersed  in  distilled  water,  solution 
of  the  metal  takes  place  almost  immediately,  the  liquid  becoming 
turbid  and  ultimately  depositing  a  white,  crystalline  Mibstance,  the 
amount  of  which  gradually  increases.  On  the  other  haDd,  if  the  lead 
is  immersed  in  a  drinking  water  containing  carbonates  of  the  alkaline 
earths,  no  solution  of  the  metal  occurs  for  some  time  ;  the  acid 
carbonates  seem  to  form  an  insoluble  compound  with  the  lead,  probably 
a  double  carbonate,  which  is  deposited  on  the  metal  and  protects  it 
from  further  attack.  When  the  immersion  is  prolonged,  the  metal 
dissolves. 

Lead  was  also  immersed  in  Mangiatorella  water,  which  gives  0694 
gram  of  dry  residue  per  litre  (at  180°),  consisting  mainly  of  silica, 
calcium  sulphate,  calcium,  sodium  and  potassium  chlorides,  calcium, 
magnesium  and  sodium  hydrogen  carbonates,  dissolved  carbon  dioxide, 
oxygen,  and  nitrogeu.  No  solution  of  the  lead  occurred,  even  when 
the  supposed  protecting  layer  was  repeatedly  removed  by  means  of 
glass  paper.  T.  H.  P. 

Decomposition  of  Copper  Sulphate  in  a  Current  of  Dry  Air 
in  Relation  to  the  Temperature.  W.  Vanjukoff  (J.  Ituss.  Phys. 
Cliem.  Soc,  1909,  41,  688 — 717). — The  author  has  examined  the 
behaviour  of  crystallised  copper  sulphate  when  heated  at  different 
temperatures  in  a  glazed  porcelain  tube  placed  in  a  Heraeus  furnace, 
the  temperature  being  measured  by  means  of  a  thermocouple  connected 
with  a  galvanometer.     The  principal  results  obtained  are  as  follows. 

The  decomposition  of  copper  sulphate  with  evolution  of  the  elements 
of  sulphuric  acid    commences   under   the   above   conditions   at    341° 
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(Bradford,  Trans.  Amer.  Just.  Mining  Eng.,  1902,  09,  gave  653°). 
"Within  the  temperature  limits  3-11 — 653°,  the  movement  of  the 
galvanometer  needle  is  arrested  three  times,  at  380°,  503°,  and  621°, 
which  correspond  with  the  formation  of  one  and  the  same  hasic  salt, 
8CuO,3S03,  to  the  extents  of  1-09,  2-38,  and  5-87%.  Between  the 
limits  653 — 670°,  an  orange-yellow  basic  salt,  2CuO,SO.<,  is  formed. 
Decomposition  of  this  salt,  with  formation  of  cupric  oxide,  begins  at 
704°  and  is  complete  at  751°.  But  even  at  850°  copper  sulphate  is 
not  completely  decomposed,  the  residue  always  containing  traces 
of  sulphur. 

When  pentahydrated  copper  sulphate  is  heated  in  dry  air,  the 
hydrate,  CuS04,H.,0,  is  formed  at  93—99°,  and  the  formation  of 
anhydrous  salt  begins  at  155°  and  is  complete  at  233°.  At  180°, 
4^H20  is  removed.  T.  H.  P. 

Double  Fluorides  of  Quadrivalent  Cerium.  Eberiiard 
Rimbach  and  Herman  F.  C.  Kilian  (Annalen,  1909,  363,  101— 109). 
— Only  one  double  fluoride  of  cerium  has  been  described  hitherto, 
namely,  the  potassium  cerium  fluoride,  2CeF4,3KF,2H20  (compare 
Brauner,  Abstr.,  1882,  8).  All  attempts  to  prepare  this  salt,  likewise 
the  analogous  lithium,  sodium,  rubidium,  cesium,  and  ammonium 
compounds,  were,  however,  unsuccessful;  in  no  case  was  a  simple 
substance  obtained,  although  the  mean  composition  of  the  various 
samples  of  the  potassium  eerie  fluoride  which  were  prepared  corre- 
sponded approximately  with  the  above  formula. 

On  the  other  hand,  double  salts  of  eerie  fluoride  with  the  fluorides 
of  cadmium,  copper,  cobalt,  nickel,  and  ziuc  having  the  general 
formula:  MF„2CeF4,7H.,0  are  readily  obtained  in  a  pure  state  by 
treating  a  solution  of  eerie  hydroxide  in  hydrofluoric  acid  with  a 
solution  of  the  metallic  hydroxide  in  an  excess  of  hydrofluoric  arid. 
Manganese  does  not  form  a  double  fluoride  under  these  conditions. 
The  double  fluorides  are  crystalline  substances,  and  are  decomposed 
more  or  less  readily  by  water.  The  zinc  and  cadmium  salts  are  white  ; 
the  copper  Bait  is  palo  blue  ;  the  nickel  salt  is  apple-green  ;  the  cohuh 
salt  is  palo  pink.  \Y.  11.  (i. 

Cerous  Salts  of  Organic  Acids.  >Ebkrhard  Rihbaob  and 
IIikman  V.  0.  Kii.ian  (Annahn,  1909,868,  110  125.  Compare 
WollV,  Abstr.,   1905,  ii,  467).  —  An  account   of  the   preparation  and 

properties  of  cerous  .salts  of  certain  organic  acid-.  The  normal  salts 
are  obtained  by  decomposing  a  solution  of  cerous  nitrate  with  the 
aeutral  salt  of   the   organic   acid;  the   hydrogen  salts  are  prepared 

by     treating     cerous     Carbonate     with    a    solution    of    the    acid.      The 

solubility  of  the  majority  of  the  salts  has  been  determined  ;  the  values 

i.  ■ .1.1.. I  i .  I  ■  i-  to  I  he  number  of  grams  of  the  anhydrous  sail  present, 
in  one  litre  of  the  Saturated  solution  at  the  stated  temperature.  It  is 
shown  that  ll.e  composition  of  a  mixture  of  fnniiric  anil  Iniileic  adds 
may  be   determined    with    a  fair   degree   of    accuracy  by  making  use   ol 

tie-  different   olubilitics  of  the  cerous  salts. 

-  ..>/.  malonaU,  (' '  .11  .'  I4)  <  '•■  ,6H  .<  >.  forms  white  crystals  ;  sol. 
at    225°-0lfl06;    the    hyirogtn    salt,     (U,Us04)8Uoj,C8H404,6H,0, 
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crystallises  in  small,  slender  needles;  sol.  at  23"5°=*2'017.  Cerous 
ghjcollate,  (C2Hg03)8Ce,  is  a  white,  crystalline  powder;  sol.  at  20°  = 
3-563.  Cerous  malate,  (C4H405)3Ce2,8II,0,  is  an  amorphous,  white 
powder;  sol.  at  21°  =  2'484;  the  hydrogen  salt, 

(C4H4Os)sCe2I04He06>6HaO, 
is  a  white  powder;  sol.  at  22-5°=ll-58.     Cerous  phthalate, 

(CsH404)3Ce2,3H20, 
is  obtained  by  acting  on  a  neutral  cerous  salt  solution  with  potassium 
phthalate  ;  it  forms  a  white,  microcrystalline  powder.  An  analogous 
gait  with  1011,0  is  obtained  by  aiding  cerous  carbonate  to  a  solution 
of  phthalic  acid  until  it  no  longer  dissolves,  and  then  evaporating  the 
solution;  it  forms  stellate  aggregates  of  needles;  sol.  at  23°  =  2'945. 
The  hydrogen  phthalate,  (CsH404)3Ce.2,CsH|.04,4H.,0,  crystallises  in 
stellate  groups  of  needles;  sol.  at  225°=  2988.  Cerous  maleate, 
(C4U.204)3Ce.-,,7H„0,  forms  white  crystals;  sol.  at  18-5°  =  2-238; 
the  hydrogen  salt,  (C4lI.,04)3Ce„,3G'4H404,  with  15H20,  forms  small, 
white  crystals,  and  with  16rl.,0  crystallises  in  large,  faintly  yellow 
plates,  m.  p.  83°  ;  both  of  these  salts  dissolve  readily  in  water.  Cerous 
fumarate  (l0H2O)  is  a  white  powder;  sol.  at  20°  =  0'117  ;  the  hydrogen 
fumarate  (2H.,0)  is  a  lemon-yellow,  crystalline  powder  ;  sol.  at  18'5° 
=  0-243.  Cerous  crotonate,  (U4H5Os)3Ce,(C4H502),Ce-OH,llH,0,  cry- 
stallises in  tufts  of  soft,  silky  needles  ;  sol.  at  21°=  6-816. 

W.  H.  G. 

Solubility  of  Iron  Oxide.  Paul  Roiilaxd  (Zeitsch.  anal.  Chem., 
1901),  48,  629). — A  solution  of  calcium  hydrogen  carbonate  slowly 
dissolves  ferric  oxide,  and  the  velocity  of  the  reaction  may  be  much 
increased  by  addition  of  alkali  sulphates  or  calcium  sulphate. 

It  is  n^t  improbable  that  a  temporary  reduction  of  the  ferric  oxide 
takes  place.  The  phenomenon  may  be  explained  by  assuming  that  the 
HC03',  HSO,',  and  S04"  ions  have  a  more  powerful  action  when 
occurring  simultaneously  than  when  they  occur  alone  ;  the  action  of 
the  H804'and  S04'ions  is  probably  of  a  catalytic  nature.     L.  de  K. 

Anhydrous  Tungstates.  Nicola  Pahravano  (Gazzetta,  1909, 
39,  ii,  55 — 60). — The  author  has  investigated  the  freezing-point  diagram 
of  the  system  Na.,W04-W03.  Sodium  tungstate  melts  at  698°,  and 
at  588°  and  564°  undergoes  two  transformations,  that  at  564°  beiDg  ac- 
companied by  the  development  of  a  considerable  amount  of  heat,  so  that 
the  temperature  remains  constant  at  this  point  for  a  considerable  time. 
By  addition  of  tungsten  trioxide,  the  m.  p.  of  sodium  tungstate  at  first 
falls  to  the  eutectic  point,  626°,  and  then  rises  to  the  maximum,  731°, 
corresponding  with  Xa.,\V.,07.  From  626°  to  588°  the  mixtures 
between  Na.1W04  and  JSTa.,W.,07  are  composed  of  a-Na2W04  and 
Na2W.,0- ;  from  588°  to  564°  o"f  /3-Na,\V04  and  Na2W207,  and  below 
564  ,  of  ■y-Na.,YV04  and  Na2W207.  The  further  course  of  the  curve 
renders  possible  the  existence  of  Na.,W5016,  but  seems  to  exclude  the 
trittragstate,  Na,W3O10.  T.  II.  P. 

TJranous  Oxide.  Wilhelm  Okchbheb  DE  Coninck  (Bull.  Acad, 
roy.    IJelg.,   1909,   744 — 746). — Magnesium  or  aluminium   in  powder 
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reduces  uranyl  chloride  in  aqueous  solution,  forming  black  uranoua 
oxide.  Mercury  has  no  action  on  the  chloride.  The  chloride  may 
also  be  reduced  by  lime  or  barium  hydroxide  in  the  absence  of  air,  but 
cupric  oxide  placed  in  a  solution  of  uranyl  chloride  is  converted  into 
cupric  chloride  with  a  trace  of  copper  uranate.  T.  A.  H. 

A  Mode  of  Formation  of  Uranyl  Nitrate.  Wilhelm  Oeciisn'er 
de  Coninck  (Bull.  Acad.  roy.  Bdg.,  1909,  743— 744).— On  adding 
excess  of  silver  nitrate  to  a  solution  of  uranyl  chloride  and  evaporat- 
ing the  filtrate  to  dryness,  a  mixture  of  uranyl  nitrate,  a  red  basic 
nitrate,  and  a  double  nitrate  of  uranyl  and  silver  is  obtained. 

T.  A.  H. 

Hydrolytic  Decomposition  of  Bismuth  Iodide.  Rene 
Dubbisay  (Compt.  rem/.,  1909,  149,  451 — 453.  Compare  this  vol.,  ii, 
742). — The  addition  of  water  to  solutions  of  bismuth  iodide  gives  a 
Mack  precipitate,  which  turns  brick-red  when  the  concentration  of 
bismuth  in  the  liquid  phase  falls  below  0002  gram-atoms  per  litre. 
The  curve  representing  the  variation  of  bismuth  with  iodine  in  t lie 
liquid  phase  exhibits  a  discontinuity,  whence  it  follows  that  the  solid 
phase  undergoes  a  transformation  at  this  point,  that  is,  that  the  red 
and  black  precipitates  are  two  distinct  oxyiodides.  As  the  temperature 
is  raised,  the  dissociation  of  bismuth  iodide  increases,  but  so  long 
as  only  the  black  precipitate  is  present,  the  curves  obtained  are 
unbroken. 

The  brick-red  oxyiodide,  well  washed  with  water  but  not  dried,  con- 
tains bismuth  and  iodine  in  the  proportions  to  indicate  the  formula 
BiOI.  The  black  oxyiodide,  which  could  not  be  washed,  was  dried  on 
a  porous  plate  until  it  contained  only  ."> ",,  of  mother  liquor,  and  then 
gave  analytical  results  indicating  the  formula  BigO*5Hl  or 
2BiOI,3HI,H,0.  ~  R.  J.  0. 
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Danburite  from  Madagascar.  Alfred  I,.m  uoix  (Hull.  Soe, 
franc.  Min.,  1908,  31,  315 — 818).  Some  rough,  corroded  crystal! 
from  tlaharitra  in  the  neighbourhood  ol  Mt.  Bity,  with  quite  the 
appearance  of  yellow  topaz,  proved  on  examination  to  be  danburite. 
Attached  to  them  are  fragments  of  lepidolite  and  rubollite,  indicating 
thai  they  bad  been  derived  from  the  pegmatite-veins.  Analysis  bj 
F,  Piaani  gave  : 

i  "  •         :    ,0,.  Tol  Bp,  gr. 

i    !B  10"  .  S  m 

\  gem  tone  cut  from  ibis  material  also  closely  resembles  topai 
in  appearanoe,  from  which  ii  may  be  distinguished  by  its  inferior 
Imrdiii       ill      7)  and  l>,  butnol  by  the  refractive  nidi.  I 

I,   .1.  S. 


MlXEIIAI.ouiCAL  CHEMISTRY.  S13 

Egyptian  Minerals.  J.  Coiyat  (Ball.  Soc./rarif.  Min.,  1908,  31, 
34  1 — 349). — Various  minerals  are  described,  and  analyses  given  of 
the  following.  Thenardite,  as  crystals  reaching  4  cm.  in  length, 
occurring  with  halite  and  trona  at  the  Nation  lakes,  gave  on 
analysis  : 

Loss  on 
SO,.  Xa.,0.  MgO.  Ca.  CI.  ignition.  Total. 

6678  4172  0-79  trace.         trace.  1-03  100-32 

Peridot,  occurring  as  crystals  of  gem  quality  in  drusy  cavities 
in  an  altered  dunite  (serpentine)  on  St.  John's  Island  in  the  Red  Sea. 
The  cavities  also  contain  nepouite.  Peridot  is  the  only  fresh  mineral 
present,  and  it  is  presumably  of  later  formation.     Analysis  gave: 

Loss  on 
SiO.,.        MgO.         F.O.         MnO  +  NiO.         Al.,0 ..         ignition.         Total 
41-3  489  90  08  nil  0'15  10015 

L.  J.  S. 

Radioactive  Minerals  from  Madagascar.  Alfred  Lacroix 
(Bull.  Soc.  franq.  Min.,  1908,  31,  312— 314).— Hatchettolite  and 
autunite  have  already  been  described  (this  vol.,  ii,  58),  and  the 
following  species  are  now  recorded.  Euxenite  (?),  as  a  single,  indistinct 
crystal  found  in  a  specimen  of  pegmatite  from  Mt.  Bandahely  in  the 
north  of  the  island  ;  the  material  is  blackish-brown,  optically  isotropic, 
and  contains  uranium.  Fergusonite,  a  massive  fragment,  probably 
from  pegmatite,  found  between  Tamatave  and  Beforona  ;  it  is  optically 
isotropic,  D  558.     Analysis  by  F.  Pisani  gave  : 

SnO,.         ThCX,.  UO=        (Y,Er)sOj.  (Ce.Ln,Di)s03.  CaO. 

50-10  0-20  207  615  3120  615  1"40 

MgO.  FeO.  ll.O.  Total. 

0-37  0-59  1-94  100-17 

L.  J.  S. 

Oncosine  from  Variney  (Valle  d'Aosta).  Giuseppe  Piolti 
(Alii  B.  Accad.  Sci.  Torino,  1909,  44,  743— 74G).—  This  sample  of 
oncosine  has  the  hardness  2  5  and  DIG  2  8 19,  and  on  analysis  gives  the 
following  results  : 


SiO ,. 

AL03. 

FeO. 

MgO. 

ICO. 

Li,0. 

H.,0. 

Total. 

50  98 

25  63 

0  35 

6  31 

12-82 

!  1   |.i 

4-14 

99  73 

Oncosine  can  be  distinguished  by  its  green  colour  and  density, 
and  by  the  fact  that  it  swells  when  fused,  from  cossaite  (a  variety 
of  paragonite),  which  is  bluish-green,  does  not  swell  when  melted,  and 
lus  D  2-95.  T.  H.  P. 

Synthesis  of  Chlorite  by  the  Action  of  Alkaline  Solutions 
on  Pyroxene.  Georges  Friedel  and  Grandjkah  (Bull.  Sac.  /naif. 
Mm.,  1909,32,  139— 150).— Augite,  when  heated  with  a  solution  of 
sodium  aluminate  in  a  platinum  tube  for  thirty-six  hours  at  550—560°, 
gave  rise  to  long  needles  of  natrolite,  octahedraof  spinel  (s),  and  scales 
of  chlorite  (1).  Diopside  heated  with  a  solution  of  sodium  hydroxide 
under  the  same  conditions  gave  rise  to  reddish-brown  scales,  1/10  mm. 
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across,  of  chlorite,  which  are  optically  biaxial  and  positive,  and 
strongly  pleochroic.  Analysis  of  this  product,  which  is  near  to 
penninite,  gave  : 

SiOa        Al.,0,.         F.\,0...         CnO.         MrO.         H.,0.         Total.         Sp.  RT. 
2S-4*  152  4:4  2-3  36'2  11'5  9S"0         2"67— 2-70 

L.  J.  S. 

Druse  Minerals  in  the  Granite  of  Waldstein,  Pichtelgebirge. 
V.  Durrfeld  (Zeitsch.  Knjst.  Min.,  1909,  46,  563— 598).— A  detailed 
description  is  given  of  twenty-one  mineral  species  found  in  the  drusy 
cavities  of  the  granite  of  Waldstein  (at  Epprechtstein  and  Grosse 
Waldstein) ;  these  include  quartz,  orthoclase,  albite,  zinnwalditc, 
topaz,  tourmaline,  cassiterite,  etc.,  and  the  rarer  species,  herderite  and 
euelase.  Analyses  are  given  of  the  following.  Orthoclase  :  I,  a  white 
Baveno-twin  from  Epprechtstein  ;  II,  a  pea-green  Baveno-twiu  from 
Grosse  Waldstein.  Zinnwaldite,  III.  Museovito,  IV.  Albite,  V, 
from  Epprechtstein,  and  VI  from  Grosse  Waldstein.  Gilbertite,  as 
yellowish-green  to  white,  granular-scaly  aggregates,  D  2'65 — 272, 
VII: 


Loss 

Total 

on  ig- 

QessO 

SiOj.  AlgOs. 

Fe  0 

FeO. 

CaO. 

MgO. 

i    •  1 

\>,'>     F.    nition. 

for  F).  Sp.  gi. 

I. 

84  80    20-48 

tra'-c 

— 

0-36 

0-48 

10-98 

3-95     —      0-33 

101-18     2-498 

II. 

66-60    19-45 

traco 

— 

2-16 

traco 

7 -68 

1-68    —     0-24 

99-81     2-B06 

III. 

46-90    24-68 

— 

2-92 

1  -25 

0-97 

9  87 

1-51  6-60    2-98 

99  18"     — 

IV. 

46-54    30-39 

442 

2  98 

035 

0-94 

5-57 

1-44  0-58     5-31 

98-52    2  72 

v. 

C6-26    2074 

traco 

— 

0-53 

trace 

0-58 

11-22    —      0  41 

9976       — 

VI. 

67-11    21-41 

— 

012 

traco 

trace 

10-52    —     0-42 

— 

VII. 

17-19    30-U9 

2  20 

2-83 

traoe 

o-.so 

674 

0-53     5*11 

9982t     — 

*  tnoluding 

Li,0, 

4-22; 

MnO, 

trace. 

t  Also  traco  LiaO. 

1,  J.  s. 
Cossyrite  from   Pantelleria.     J,  Soki.i.nkh  (Zeitach.  Krytt.  Min., 

1909,  46,  51cS — 502). — A  detailed  description  is  given  of  the  small, 
prismatic  crystals  of  cossyrite  which  are  found  weathered  out  of  the 
pantellerite  of  the  island  of  1  '.mi ellei  ia.  The  crystallographic  constants 
an-:  0:0:0:  0-66856:1 :0-85173j  ..  '•'<>  i',;  ;  |8  L02°80'- 
DO  Is.1,'.  Tho  angle  between  the  good  prismatic  cleavages  m{110] 
and  /*{1I0]  isC6°16';  D  3802.  The  following  analysis  U  M  Ditl 
i  ich  gives  thfl  formula  : 

(H,),(Na,)B(Pe",Mn,Mg,Ca),ll(Fe  ,Al)9(Si,Ti)M0(ft. 

Al.,0,.  I'V.,0,.  FeO  MnO.  HgO. 

0-20  L-8fl 

I    0  Na,0.  K,0.  H,0.  Total. 

0*77  I   19 

Oo  lyrite,   nnigmatite,   and   rhttnite   (Abstr.,    1907,    ii,   972)    are 

con  ill. Ted   in  form  ■    group  < >f    laomorphous  minerals   inter diate 

between  the  pyroxene*  and  amphibolei,  the   two  former  representing 
the   alkali   members  ol    the  serie  ,  and  the  last,  a  member  Hob    In 

•  i-  quioi  id  I .,  .1.  s. 
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Analysis  of  Neptunite  from  San  Benito  Co.,  California. 
W.  M.  Bradley  (Amer.  J.  Sci,  1909,  [iv],  28,  15—16  ;  Zeilsch.  Kryst. 
Min.,  1909,  46,  516 — 517). — The  supposed  new  mineral,  carlosite, 
found  with  benitoite  in  San  Benito  Co.,  California  (Abstr.,  1907,  ii, 
705),  has  already  been  proved  to  be  identical  with  the  neptunite  from 
Greenland.  The  following  results  (mean  of  two  analyses)  lead  to  the 
same  formula,  R'.1R",TiSi4012,  and  differ  from  the  analyses  of  the 
Greenland  mineral  only  in  showing  rather  less  manganese  with 
correspondingly  more  calcium  and  magnesium. 


SiO,. 

TiO,. 

MnO. 

CaO. 

MgOi 

FeO. 

K20. 

Xa._,0. 

Total. 

52-87 

17-82 

0-85 

1-56 

1-44 

11-69 

5-08 

9  56 

100-SS 

L.  J.  S. 

Principal  Uranium  and  Thorium  Minerals.  Bi:la  Szilard 
(La  Radium,  1909,  6,  233— 240).— The  paper  consists  of  a  table  of 
111  minerals,  setting  forth  their  main  constituents,  crystalline 
character,  percentage  of  uranium  or  thorium  or  both,  and  the  locali- 
ties where  they  occur.  From  the  accompanying  map  of  the  world 
with  these  localities  marked,  no  conclusion  can  be  drawn,  since  the 
large  tracts  where  no  uranium  or  thorium  is  found  have  probably  not 
been  thoroughly  searched.  R.  J.  C. 


Physiological    Chemistry. 


Dissociation  Curve  of  Blood.  JosErn  Barcroft  and  Mario 
Camis.  Dissociation  Curve  of  Haemoglobin.  J.  Barcroft  and 
Ff.Koberts^.P^^W.,  1909,39, 118— 142,  143— 148).— Curves  of  the 
dissociation  of  haemoglobin  in  water  and  in  saline  solutions  are  given, 
and  confirmation  obtained  of  Bohr's  curves  of  haemoglobin  in  water,  and 
of  the  effect  of  carbon  dioxide  in  dissociating  oxygen  from  blood.  The 
differences  between  the  curves  obtained  from  dog's  and  human  blood 
are  due  to  differences  in  the  saline  constituents  of  the  red  corpuscles. 
There  is  no  reason  for  departing  from  the  view  that  the  oxygen  is 
united  chemically  with  haemoglobin,  and  that  this  union  is  funda- 
mentally a  mass  action  of  the  type :  Hb  +  O.,  ;z:  HbO.,.  The  hyperbolic 
form  of  Hiifner's  curve  is  confirmed.  \V.  D.  H. 

Bio-chemistry  of  Haemolysis.  Benjamin  Moore,  Frederick  P. 
"Wilson,  and  Lancelot  Hutchinson  {Bio-Chem.  J.,  1909,4,  346—368). 
— The  haimolytic  agent  and  the  substance  attacked  have  a  powerful 
mutual  effect  on  one  another's  solubilities.  As  a  result,  phosphatides 
are  dissolved  out  of  the  corpuscle,  so  setting  free  ha'moglobin.  The 
class  of  unsaturated  soaps  of  fatty  acids,  saponin,  mowrin,  digitalin, 
and  bile  salts  possess  common  properties,  and  are  all  unsaturated  sub- 
stances capable  of   bromination.     Their  effect   on  the   heart  also  is 
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probably  due  to  combination  with  the  cardiac  lipoids.  Although  no 
line  can  be  drawn  between  physical  and  chemical  action,  the  first  step 
appears  to  be  "  physical,"  namely,  one  of  lowering  of  surface  tension 
with  an  accompanying  tendency  to  solution.  The  balancing  action  of 
luemolysers  is  discussed,  but  in  the  case  of  closely  similar  hiemolysers, 
an  additive  action  is  obtained.  In  the  case  of  balancing,  the  inter- 
action of  two  hsemolysers  leaves  nothing  free  to  touch  the  corpuscles. 
Thus  a  mere  trace  of  oleate  breaks  down  corpuscles  in  saline  suspension, 
but  in  serum  much  more  must  be  added,  for  complement  or  the  serum 
proteins  alone  act  as  protectors.  The  oleates  ought  not,  however,  to 
be  described  as  anti-complements,  as  probably  there  is  no  specific  action 
between  them  and  the  complement.  Sodium  oleate  can  also  be  balanced 
by  lecithin.  In  alkaline  solution,  oxidising  agents  favour,  and  reducing 
agents  restrain,  haemolysis,  but  an  oxidising  agent  alone  cannot  replace 
complement  in  an  active  havmolytic  serum,  and  it  is  not  probable  that 
complement  has  the  nature  of  a  peroxide.  \Y.  1).  H. 

Haemolytic  Action  of  Certain  Bile  Derivatives.  Hran 
MacLean  and  Lancelot  HuTciiiNsoN  ( /lio(  'hem.  J.,  1909, 4.  369 — 384). 
— The  sodium  salts  of  cholic,  choleic,  and  glycocholic  acids  are  hrctno- 
lysers.  Tiic  minimum  dose  giving  the  maximum  effect  in  the  shortest 
time  is  termed  the  "  minimal-optimum  hemolytic  dose."  For  instance, 
it  was  found  that  in  the  case  of  sodium  chelate,  Ol  c.c.  of  0  1,1/- 
solution  is  the  minimal-optimum  dose  ;  mixed  with  1  c.c.  of  ;">",,  sheep's 
red  corpuscles  (the  total  volume  being  made  up  to  5  c.c),  haemolysis 
was  complete  within  five  minutes.  Stronger  solutions  gave  a  much 
less  marked  effect,  a  solution  eight  times  as  strong  requiring  155 
minutes,  and  a  dose  eighty  times  as  largo  requiring  thirteen  minutes 
to  produce  the  same  effect.  In  all  eases,  cholesterol  produced  a  marked 
anti-hsemolytic  effect.  The  addition  of  fresh  sheep's  serum  is  also  anti- 
hsemolytic,  but  in  some  cases  an  apparent  augmentation  is  evident. 

Tin     was  due  to  the  amount  of   serum  used  being  unable   to   completely 

neutralise  the  taking  action  of  the  bile  salts  ;  hence  a  relative  smaller 
amount  of  active  hamiolyser  being  present,  a  more  powerful  effect  is 

1 bleed,    as    the    amount    of    hemolytic   agent   then    approaches   the 

minimal  optimum  dose.  The  inhibitory  action  of  serum  does  not 
depend  on  llie  presence  of  complement  ;  an  inactivated  serum  acts 
equally  well.  W.  D,  II. 

Influence  of  Cholesterol  on  Hiotnolysis  by  Soaps.  Hiaki 
[sootisco  (Arch,  tap.  Path,  Pharm.,  1909,61,94).-  Note  on  a  paper 
bj  tieyi  i  tein  (thi  vol  .  ii,  681 1  .  the  author  had  already  shown  that 
1 1  elide  terol  i  bo  inhibit  the  hemolytic  action  of  sera  and  of  soaps,  it 
must  Brat  be  incubated  with  them,  G.  B. 

Th"  An, omit  of  Pi  ptolytic  Kenni'iits  in  Rabbits'  and  Dogs' 
Plasma,  | n nil    in   the    Hod    lilmid  ( 'oi-|iuho1ok  of  thi'so  Animnls] 

under    various    Conditions.     Emil    Ahdkiihai.dkn    and    Ludwiq 

I'r-.i     ohm  (JStiUoh.  phyiol.  Chun.,  1909,61,200     204).      Difference* 

oi  < 1 1 Hi  1 1  ni  npecie    •■!  animals  in  the  peptolytic  properties  of  the 

blood-plasma,      Thus   the   pin  i urn)  ol    tho   rabbil    rapidly 
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decomposes  glycyl-J-tyrosine  into  its  components,  whilst  that  of  the 
dog  has  little  or  no  action.  If  the  animals  are  previously  treated  with 
injections  of  horse-serum  or  egg-white,  the  peptolytic  power  of  the 
blood  is  increased.  W.  D.  H. 

Production  of  Immune  Substances.  The  Differences  in 
Agglutinin-content  in  Plasma  and  Serum.  Georges  Dkeyek 
Bad  E.  \V.  Aniley  Walker  (J.  Path.  Bad.,  1909,  14,  28—38, 
39 — 48). — Evidence  is  adduced  that  complement  and  specific  immune 
substances  are  produced  as  secretions  by  the  leucocytes.  The  plasma 
is  richer  in  agglutinin  than  the  serum  ;  this  is  due  to  adsorption  by  the 
clot  and  corpuscles  ;  a  subsequent  rise  in  agglutinin-conteut  is  due  to 
secretion  from  the  leucocytes.  W.  D.  H. 

An  Anti-serum  to  Globin.  Caul  H.  Browning  and  G.  Haswell 
Wilson  (J.  Path.  Bact.,  1909,  14,  137— 138).— The  injection  of  globin 
in  animals  produces  an  anti-globin.  The  action  is  specific  ;  thus  the 
protein  constituents  of  the  hemoglobin  of  different  species  differ  in 
their  bio-chemical  characters.  W.  D.  H. 

Digestion  in  the  Animal  Body.  XXXIII.  The  Role  of  the 
Intestinal  Epithelium  in  the  Digestion  and  Absorption  of 
Proteins.  E.  S.  London  (Zeitsch.  physiol.  L'hem.,  1909,  61,  69 — 71. 
Compare  this  vol.,  ii,  593). — The  intestinal  epithelium  of  eight  dogs 
in  inanition  was  compared  with  that  of  the  same  number  of  animals 
two  hours  after  an  abundant  meal  of  gliadin.  The  latter  yielded  on 
hydrolysis  about  twice  as  much  glutamic  acid  as  the  former.  The 
interpretation  of  this  result  is  not  attempted.  W.  D.  H. 

The  Time  Relations  in  the  Course  of  Protein  Decom- 
position with  Different  Diets.  Tu.  Boettcher  and  Hans  Vogt 
{Arch.  t.rp.  Path.  Pharm.,  1909,  61,  7— 17).— When  dogs  are  fed  on 
meat,  the  excretion  of  nitrogen  in  the  urine  is  delayed,  if  after  feeding, 
lelatively  small  quantities  of  dextrose  are  admiuibtered  intravenously 
or  subcutaneou.-dy.  G.  B. 

Origin  of  Uric  Acid.  R.  H.  Aders  Pli.mmer  {J.  Physiol.,  1909, 
39,  98 — 117). — Details  of  a  metabolism  experiment  on  a  healthy  man 
are  given  on  a  meat  diet,  a  purine-free  diet,  and  a  purine-rirh  diet. 
Administration  of  guanine  and  xanthine  did  not  increase  the  uric  acid 
output ;  administration  of  large  amounts  of  purines  in  herring-roe 
increased  the  output,  but  the  excess  of  uric  acid  only  corresponded 
with  about  a  tenth  of  the  total  purines  ingested.  Liebig's  extract 
caused  a  great  increase,  more  than  half  the  purines  in  it  being 
converted  into  uric  acid.  In  fact,  scarcely  any  relation  between 
purines  and  uric  acid  was  found,  and  the  prevalent  opinion  that  the 
purines  of  the  food  and  tissues  are  the  sole  source  of  uric  acid  needs 
levision,  so  also  do  prevailing  views  on  uricolysis.  W.  D.  II. 

The  Value  of  Protein  Cleavage  Products  in  Metabolism. 
X.  Emu.  Abderhalden  (ZrAlnch.  physiol.  L'hem.,  1909,  61,  194 — 199. 
Compare  this  vol..  ii,  3'J7). —  Dogs  were  fed  (a)  on  the  cleavage  products 
of   casein;   (6)  on  the  tame  from  which  /-tryptophan  had  been  removed, 
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and  (c)  on  the  same  to  which  /-tryptophan  had  been  added,  a  and  c 
maintained  equilibrium,  whilst  b  did  not.  Sickness  and  diarrhoea  were 
observed,  as  in  former  experiments,  but  the  cause  of  these  symptoms  is 
not  clear.  W.  D.  H. 

Nuclein  Metabolism  in  a  Dog  with  an  Bck's  Fistula.  Em  in 
Abdf.rttat.pkm,  E.  S.  London,  and  Alfred  Schittenhelm  (Zeitsch. 
physiol.  Cham.,  1009,  61,  413 — 418). — When  the  liver  is  thrown  out  of 
gear  by  the  performance  of  an  Eck's  fistula,  the  cleavage  of  nucleic 
acid  and  the  deamidising  and  oxidation  of  purine  bases  are  not 
affected,  but  the  conversion  of  uric  acid  into  allantoin  is  lessened  ;  it 
therefore  appears  that  other  organs  besides  the  liver  are  concerned  in 
nuclein  metabolism.  W.  D.  H. 

Action  of  Pancreatic  Juice  on  Glycogen,  Starch,  and  its  Com- 
pounds. Mme.  Z.  Gkuzewska  and  Biekuy  (Coinpt.  rend.,  1909,  149 
359 — 301). — Normal  pancreatic  juice  acts  less  readily  on  glycogen  and 
amylopectin  than  on  starch.  In  each  case  the  rapidity  of  the  action 
is  increased  by  neutralising  the  alkalinity  of  the  pancreatic  juice. 

N.  H.  J.  M. 

Absorption  of  Protein.  Otto  Cohniieim  and  P.  Makita 
(Zeitsch.  physiol.  Chem.,  1909,  61,  189—193.  Compare  this  vol., 
ii,  414).—  Surviving  fish  intestine  was  filled  with  peptone  solution  and 
suspended  in  Ringer's  fluid.  After  some  hours,  nitrogen  was  found 
in  the  outer  fluid,  and  a  considerable  quantity  of  it  was  in  the  form  of 
ammonia.  Ammonia  was  similarly  detected  during  the  absorption  of 
aspartic  acid  and  of  lysine.  If  glycine  or  tyrosine  was  employed,  no 
ammonia  could  be  detected  ;  in  the  case  of  glycine,  a  relatively  small 
amount  of  a  volatilo  base  was  found,  but  no  glyoxylic  acid.  In  the 
case  of  tyrosine,  the  outer  fluid  also  contained  a  volatile  base,  and 
gave  the  diazo-reaction.  If  the  intestine  of  a  dog  or  cat  filled  with 
a  solution  of  tyrosine  or  glycine  was  employed,  the  outer  fluid  contained 
ammonia.  W.  D.  Ii. 

Lecithin  and  other  Components  of  Egg-yolks.  E.  Toknani 
(Bull.  Chim.  Farm.,  1909,48,  520—521). — The  proportion  of  lecithin 
Occurring  in  egg-yolk  varies  considerably.  The  yolks  of  eggs,  which 
have  apparently  kept  well,  exhibit,  after  some  time,  substantial 
alterations  in  their  oompoaition,  especially  in  respect  to  the  quantities 
of  lecithin  and  cholesterol   they  contain.      In   this   regard,  too,  marked 

iliii.  rences  arc  found  between  fertilised  and  unfertilised  eggs. 

T.  II.  P. 

Degradation  of  Glycogen  and  Formation  of  Sugar  in  the 
Liver  of  Normal  Dogs,  and  of  those  Deprived  of  their 
Pancreas.  Mans  II inm:i.mann  (ZnUah,  physiol.  ('hem.,  1909,  61, 
275).— The  Brsl  rise  in  the  sugar  of  the  blood  after  t>.\tiipatiou 
of  th"  pancreas  is  attributed  to  an  increased  formation  of  sugar  in 
i  bo  liver,  and  an  increa  ad  breakdown  of  glycogen  in  the  liver,  A 
number  of  experiments  bearing  tins  out  are  quoted,  and  a  definite 
action  ol  the  panares   is  upheld,  in  spite  of  Pfluger's  opinions, 

VV,  l>.  II. 
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Effects  of  Temperature  on  the  Oamotic  Properties  of 
Muscle.  D.  H.  de  Souza  {Quart.  J.  exp.  Physiol,  1909,  2,  219—228). 
— A  solution  of  sodium  chloride  isotonic  for  an  injured  muscle  at  one 
temperature  is  isotonic  for  muscle  at  other  temperatures  provided 
coagulation  does  not  occur.  Both  the  gain  and  loss  of  weight  in  a 
muscle  in  hypotonic  or  hypertonic  solutions  are  increased  in  rapidity 
by  rise  in  temperature.  .  W.  D.  H. 

Action  of  Guanidine  on  Muscles.  Mario  Camis  (J.  Physiol., 
1909,  39,  73 — 97). — Guanidine  acts  on  frog's  muscles  thy  producing 
spontaneous  twitching  and  by  affecting  their  contractility  ;  the  former 
effect  is  inconstant,  and  can  also  be  obtained  on  denervated  muscles. 
The  effect  on  contractility  is  the  same  on  normal  muscles,  and  in  those 
in  which  the  nerve-endings  are  degenerated.  The  hypothesis 
adopted  is  that  guanidine  acts  by  combining  with  two  different 
substances  in  the  muscle,  one  of  which  is  responsible  for  the  twitches 
and  the  other  for  changes  in  contractility.  W.  D.  H. 

Organ-extracts  of  Selachian  Fishes.  II.  A.  Suwa  (Pfliiger's 
Archiv,  1909,  129,  231—239.  Compare  this  vol.,  ii.  685).— Tins 
paper  gives  further  details  of  trimethylamiue  oxide  found  in  extract 
of  selachian  muscle,  and  never  before  found  either  in  the  animal 
or  vegetable  organism.  Its  identity  was  further  proved  by  the 
preparation  of  trimethylauiino  from  it  by  distillation  with  concentrated 
potassium  hydroxide  and  zinc,  and  by  the  analysis  of  certain  of  its 
salts  (chloride,  picrate,  platinichloride).  Trimethylamine  is  formed 
from  it  by  putrefaction.  Intravenous  injection  of  the  hydrochloride 
causes  a  slight  and  somewhat  prolonged  rise  of  arterial  pressure. 
Feeding  rabbits  with  the  base,  or  injecting  it  subcutaueously,  is 
followed  by  its  partial  destruction  in  the  body,  and  an  appearance  of 
part  in  the  urine  as  trimethylamine  and  dimethylamine.      W.  D.  H. 

Chemical  Composition  of  Ox-bile.  N.  Alberto  Barhieri 
(Coin/it.  rend.,  1909,  149,  150 — -152). — A  description  of  a  method  for 
separating  the  constituents  of  bile  by  means  of  selective  solvents. 
Besides  neurine,  cholesterol,  tristearin,  biliverdin,  proteins,  and  the 
usual  biliary  salts,  the  author  has  isolated  from  ox-bile  a  bitter  resin 
containing  U  61-67,  H  9  36,  N  2-1,  Sl-35,  PO'35,  ash  3%,  and  a  yellow- 
powder,  soluble  in  water,  for  which  the  name  "  crude  biline  "  is 
suggested.  This  substance  is  a  mixture  rich  in  mineral  matter,  but 
free  from  sulphates ;  it  forms  a  copper  derivative,  from  which  a  yellow, 
crystalline  colouring  matter  has  been  obtained.  W.  O.  W. 

The  Bile  of  Polar  Animals.  III.  The  Bile  of  the  Walrus. 
OLOF  Hammarstln  (Zeilsch.  physiol.  Chem.,  1909,  61,  454 — 494. 
Compare  Abstr.,  1901,  ii,  520;  1903,  ii,  86;  1904,  ii,  bo  1).— Walrus 
bile  contains  no  glycocholic  acid,  but  another  acid  of  doubtful 
composition  ;  it  may  be  either  choleic,  deoxycholic,  or  /8-phocseco- 
cbolicacid.  Taurocholeic  acid  is  found  in  addition  to  taurochohc  acid, 
but  the  chief  constituent  is  a  new  acid,  sparingly  soluble  in  water,  and 
readily    crystallis.ible   therefrom,   which  is   named    u-phoccelaucocholic 


820  ABSTRACTS  OF   CHEMICAL   PAPERS. 

acid,  but  is  probably  tauro-oxycholic  acid.  Its  sodium  salt  has  aD  +  41° ; 
the  cholic  acid  obtained  from  it  appears  to  have  the  formula 

and  its  sodium  salt  bas  aD  +35 — 36°,  and  m.  p.  152 — 154°;  it  does  not 
give  a  blue  iodine  compound.  Another  acid  of  the  same  group  present 
is  /3-phoca-taurocholic,  which  yields  a  cholic  acid  with  formula 
C.,4HJ0O5  (isocholie  acid) ;  this  crystallises  from  acetone,  melts  at 
220 — 222°,  and  resembles  a  choleic  acid  in  yielding  a  sparingly  soluble 
barium  salt,  and  showing  no  colour  reaction  with  hydrochloric  acid. 
It  also  does  not  give  a  blue  iodine  compound.  W.  D.  H. 

Existence  of  Carbophosphates  in  Milk.  Their  Precipitation 
by  Pasteurisation.  A.  Barille  (Coinpt.  rend.,  1909,  149,  356 — 358). 
— Partem  ised  milk  was  found  to  contain  more  insoluble  and  soluble 
phosphoric  acid  than  the  original  milk,  whilst  phosphoric  acid  in  the 
form  of  calcium  and  magnesium  carbophosphates  was  almost  entirely 
precipitated.  N.  H.  J.  M. 

Excretion  of  Iodine  from  the  Dog's  Organism,  when  given 
in  the  Form  of  3  :  5  Di  iodo-/-tyrosine,  3  :  5-Di  iodoglycyl/- 
tyrosine,  3  :  5  Di-iodo  c/ iodopropionyl  /-tyrosine,  and  3:5Di- 
iodopalmityl /tyrosine.  Emil  Abderhalden  and  Slavo  (Zeitsch, 
physiol.  Cham.,  1909,  61,  405  — 412).— If  3 : 5-di-iodo /-tyrosine  M 
given,  it  is  easily  decomposed  in  the  dog's  organism,  and  libci 
iodine,  whereas  in  the  case  of  3  :  5-di-iodoglycyl-/-tyrosine,  the  iodine 
largely  appears  in  the  urine  in  organic  combination.  3  : 5-Di-iodo-d- 
i(iil(i]iidpionyl-/-tyrosine  also  readily  gives  up  a  part  of  its  iodine. 
After  the  subcutaneous  administration  of  these  compounds  of  iodine, 
relatively  largo  quantities  ate  excreted  into  the  intestine  and  are 
found  in  the  faxes.  W.  D.  II. 

The  Limits  of  Hippuric  Acid  Formation  in  Man  and  the 
Technique  of  Hippuric  Acid  Estimation.  Jon.  Lewinski  (Arch, 
txp.  I'lUli.  Pharm  ,  1909,61,88 — 93). — Reply  to  Brugsch's  criticism 
(Zeilsch.  txp.  Path  Ther.,  5,  pt.  3)  of  the  author's  method  of  hippuria 
acid  estimation  (Abstr.,  1908,  ii,  518).  The  author  adheres  to  hid 
mi  hi  that  the  amount  of  hippuric  acid  in  the  urine  after  the 
administration  of  benzoic  acid  is  much  greater  than  that  found  by 
.,!  hi  i  oh  ei  vers.  O-  B. 

Protein  Metabolism  in  Cystinuria.  Horatio  I'..  William! 
andOuABLU  <:.  L.  Wolk  (./.  liiul.  Cltem.,  1909,6,337  348). —  The. 
following  points  were  investigated  in  a  case  of  cystinuria  ;  increase  ■•! 
protein  in  the  die)  led  to  an  increase  in  the  out  pul  of  "  nout  ral  sulphur, 
probably  due  to  an  increase  in  cystine  excretion.  If  cystine  was  given 
by  the  ui'mili,  the  increase  of  neutral  sulphur  in  the  urine  was  small, 
the  greater  amounl  "I  the  ey»tine  given  being  oxidised  and  appearing 
Inorganic  Bulphates,  as  in  health.  If  tyrosine  was  given,  nooi 
appeared  in  the  mine;  if  the  tyro  ino  wan  absorbed,  the  patient  w« 
able  to  deamidate  the  2  grams  given.  No  diamines  or  amino 
«■  n  fo  'ml  in  the  ui  me.  W.  I '.  II. 
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Unestimated  Substances  in  Diabetic  Urine.  Henri  Labbe 
and  G.  VlTRI  (Compt.  rend.,  1909,  149,  415 — 418).— In  addition  to 
the  normal  organic  substances,  indeterminable  by  direct  analysis,  the 
urine  cf  diabetic  patients  contains  considerable  quantities  of  un- 
explored materials  quite  distinct  from  the  ordinary  pathological  carbo- 
hydrates. The  amount  of  these  unknown  products  has  been  determined 
in  a  number  of  cases  by  subtracting  from  the  total  organic  extract  the 
number  obtained  by  multiplying  the  total  nitrogen  by  1*21,  this  being 
the  factor  for  indeterminable  material  in  normal  urine  The  results, 
which  are  given  in  tabular  form,  show  that  the  amount  of  abnormal 
diabetic  material  may  exceed  the  weight  of  sugar  present.  The 
extreme  values  encountered  were  2'S  grams  and  1469  grams  for  the 
urine  of  twenty-four  hours.  \V.  O.  W. 

Diabetic  Leevulosuria  and  the  Detection  of  Lsevulose  in 
Urine.  Wilhelm  Voit  (Zeilsch.  physiol.  Ghem.,  1909,  61,  92—94. 
Compare  this  vol.,  ii,  688). — Polemical.  Borchardt's  test  for  Isevulose 
is  regarded  as  untrustworthy.  W.  D.  H. 

The  Ferments  of  Nuclein  Metabolism  in  Gout.  J.  R.  Miller 
and  Walter  Jones  (Zeitsch.  physiol.  Ghem.,  1909,  61,  395 — 404). — The 
uricolytic  enzyme  is  absent  from  the  human  liver  in  gout,  but  this 
cannot  be  the  cause  of  that  disease,  for  Wiechowski's  statement  that 
the  same  is  true  for  normal  human  organs  is  confirmed. 

Just  as  guanase  is  absent  from  the  organs  of  the  pig,  so  is  adenase 
absent  from  those  of  man.  The  principal  seat  of  uric  acid  formation 
(from  guanine)  is  the  liver,  and  that  organ  in  man  is  rich  in  guanase 
and  xantho-oxydase.  Guanase  is  also  present  to  some  extent  in  the 
lung  and  kidney,  but  it  is  absent  from  the  spleen.  W.  D.  H. 

Cholesterol  in  Cerebro  spinal  Fluid.  Giacomo  Pighini  {Zeilsch. 
physiol.  Ghem.,  1909,  61,  508 — 516). — In  a  number  of  organic  nervous 
diseases  (progressive  paralysis,  dementia  pra;cox,  etc.),  cholesterol  is 
often  found  in  the  cerebro-spinal  fluid.  The  fluid  from  normal  cases, 
or  cases  of  functional  disease,  is  free  from  cholesterol.  In  the  majority 
of  cases  of  epilepsy  it  is  also  absent.  It  is  believed  that,  like  choline, 
it  originates  from  the  breakdown  of  nervous  tissues,  and  it  probably 
plays  a  part  in  the  Wassermann  reaction.  W.  D.  H. 

Contents  of  a  Pancreatic  Cyst.  G.  Dorner  (Zeitsch.  physiol. 
Ghem.,  1909,  61,  244— 255).— The  contents  of  the  cyst  differed 
considerably  from  pancreatic  juice  obtained  in  cases  of  fistula.  The 
amount  of  protein  was  increased,  but  no  trypsin  or  protrypsin  was 
present.     The  diastatic  and  lipolytic  enzymes  were  present. 

W.  D.  H. 

The  Presence  of  a  Dye  Resembling  Urorosein  in  Certain 
Pathological  Urines.  Vincenz  Arnold  (Zeitsch.  physiol.  Ghem., 
1909,  61,  240 — 243). — In  convalescents  from  scarlet-fever,  urorosein 
often  occurs  in  their  urine.  Simultaneously  another  pigment  also 
occurs  which  differs  from  urorosein  in  some  of  its  properties,  includiiu  ' 
the  absorption-spectrum.     The  name  nephroroaein  is  suggested.       whilsfc 

NV-.'b.  W.  " 
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Action  of  Ultraviolet  Rays  on  the  Tetanus  Toxine.  P. 
Cernovodeanu  and  Victor  Henri  (Com/it.  rend.,  1909,  149,  365 — 368). 
— The  action  of  ultra-violet  rays  on  tho  tetanus  toxiue  was  found  to 
increase  when  the  solution  is  diluted.  This  increased  action  is  due  to 
tlic  dilution  of  the  broth  which  absorbs  the  active  rays.  The  action 
of  the  rays  is  the  same  in  absence  of  air  as  when  air  is  present. 

Small  amounts  of  iodine  and  of  hydrogen  peroxide  increase  the 
activity  of  the  tetanus  toxine  ;  larger  amounts  destroy  it. 

N.  II.  J.  M. 

Behaviour  of  Aminoacetaldehyde  in  the  Animal  Organism. 
T.  Kikkoji  and  Carl  Neubebi;  (Biuchem.  Zeitsch.,  1909,  20,  403 — 4lS7. 
Compare  this  vol.,  i,  702). — Aminoacetaldehyde,  given  to  rabbits  by 
the  mouth,  is  excreted  in  the  urine  as  pyrazine  ;  the  same  oxidation 
can  readily  he  brought  about  in  vitro.  Spermine  ( =  piperazine I)  is 
probably  derived  from  pyrazine  by  reduction  : 

2NH,-CH2-CHO  +  0-->N<£}};£[[>N  — >  NH<j^g**>NH. 

Vl.  B. 

Tetraethylarsonium  Iodide  and  its  Pharmacological  Action. 
SossjA  Goenaja  (Arch.  ea-p.  Path.  Pharm.,  1909,  61,  76— 87).— An 
improved  method  of  preparation  of  the  substance  (from  arsenic  and 
ethyl  iodide)  is  described.  Its  central  paralytic  action  is  four  times 
a  great  as  that  of  the  tetraiuethyl  derivative;  it  possesses  neither  a 
curare  nor  a  specific  arsenic  action.  G.  B. 
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Bacteria  which  Decompose  Cyanamide.  Subset  Kunn 
(C&ntr.  Bakt.  Par.,  1909,  ii,  24,  382  104).  Successive  cultivations  in 
solutions  of  calcium  cyanamide  and  cyanamide  yielded  baoteria  which 

dec pose    cyanamide    under   certain    conditions.     No   decomposing 

action  due  to  carbon  dioxide  was  observed,  and  organic  acids,  sucb  as 

acetic,   butyric,   or   lactic   acids,  are  also   without   action    on    cyanamide 

when  employed  in  amounts  such  as  might  be  produced  from  the 
dextrose.  The  favourable  action  ol  dextrose  in  promoting  1 1  u> 
decomposition  of  oyanamide  cannot,  therefore,  be  duo  to  fermentation 
products  ;  it  is  probably  due  to  a  physiological  action  on  the  baoteria. 
Certain  fungi,  having  strong  reducing  power,  seem  to  play  an 
important  pari  in  the  decomposition  of  oyanamide.        N.  II.  .1.  M- 

Alcoholic  l*'i  l  mentation   in   Presence  of  Sulphurous  Aoid 
d   (Compt.   rend.,    1909,    L40,    166     167).     The    feeble 

Il,,h'    eolation   which  occurs   when   brewer'     yeast    i     introduced    into 
"■  "  '"   i  i,  •  live    ulphurou    u  id  i    oau  ed,  nol  by  the  y<  ul 
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cells,  but  by  micro-organisms  resembling  Torula.  These  bring  about 
the  formation  of  aldehydes,  with  which  the  sulphurous  acid  enters  into 
combination  ;  a  part  of  the  acid  also  undergoes  oxidation  to  sulphuric 
acid.  Normal  yeast  fermentation  does  not  occur  until  the  .sulphurous 
acid  has  disappeared.  W.  O.  \V. 

Life  of  Yeast  after  Fermentation.  E.  Kayser  and  A.  Demolon 
(Compt.  rend.,  1909,  149,   152—155.     Compare  Abstr.,  1907,  ii,  714; 

1908,  i,  317  ;  this  vol.,  ii,  170;  Trillat,  Abstr.,  1908,  ii,  615).— White 
wine  was  exposed  in  shallow  vessels,  at  different  temperatures,  to  the 
action  of  yeast  for  six  months,  and  the  amount  of  alcohol  and  volatile 
acids  and  the  total  acidity  determined  at  the  commencement  and  at  the 
end  of  this  period.  Similar  experiments  were  carried  out  on  red  wine 
kept  in  long-necked  flasks,  completely  filled  to  prevent  access  of  air. 
In  each  case  the  aldehydes,  esters,  and  higher  alcohols  were  determined 
in  the  corresponding  "  eau  de  vie." 

The  results  are  given  in  tabular  form.  A  disappearance  of  alcohol 
was  observed  in  each  case  ;  the  extent  to  which  this  occurred  was 
dependent  on  the  history  of  the  yeast  and  on  the  nutriment  provided 
(ammonium  sulphate  or  leucine).  The  disappearance  was  most  marked 
in  the  shallow  vessels  exposed  to  air,  due  allowance  haviDg  been  made 
for  loss  by  evaporation. 

The  amount  of  aldehydes  was  considerably  increased,  whilst  the 
total  acidity  was  diminished.  The  proportion  of  furfurol  was  increased 
in  presence  of  leucine,  whilst  the  amount  of  esters  and  of  higher 
alcohols  remained  fairly  constant.  As  in  the  cases  studied  previously, 
the  addition  of  mercuric  chloride  has  a  protecting  influence  on  the 
alcohol.  It  would  appear,  therefore,  that,  after  fermentation  is 
complete,  the  yeast  cells  behave  as  physiologically  normal  cells,  the 
intramolecular  respiration  being  succeeded  by  normal  respiration, 
during  which  the  yeast,  even  at  low  temperatures,  utilises  the  organic 
acids  as  nutritive  material.  "W.  O.  W. 

Addition  of  Ammonium  Salts  in  the  Fermentation  of  Fruit 
and  Grape  Wines.     A  Correction.     Bierberg  (Gentr.  Bakt.  Par., 

1909,  ii,  24,  404—405.  Compare  this  vol.,  ii,  423).— Addition  of 
ammonium  salts  in  the  fermentation  of  wines  is  unnecessary  when 
there  is  no  excess  of  sugar  present,  and  may  even  retard  fermentation. 

N.  H.  J.  M. 

Influence  of  Anaesthesia  and  of  Cold  on  the  Fission  of 
Certain  Glucosides  in  Plants.  Leon  Guignard  (Compt.  rend., 
1909,  149,  91 — 93.  Compare  Mirande,  following  abstract). — Exposure 
of  living  plants  to  the  action  of  amesthetics  brings  about  interaction 
between  the  glucoside  and  the  corresponding  ferment.  Thus  mustard 
oil  is  formed  in  abundance  when  the  leaves  of  certain  Cruciferae  are 
submitted  to  the  action  of  chloroform. 

The  same  phenomenon  is  brought  about  by  exposure  to  cold, 
produced  by  the  evaporation  of  methyl  chloride.  Under  the  same 
conditions,  Gaultheria  procumbens  liberates  methyl  salicylate,  whilst 
cyanogenetic  plants  evolve  hydrogen  cyanide.  W.  O.  W. 
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Influence  of  Certain  Vapours  on  Vegetal  Cyanogenesis. 
Rapid  Method  for  Detecting  Plants  containing  Hydrogen 
Cyanide.  Marcel  Mieande  (Compt.  rend.,  1901),  149,  1-10—142. 
Compare  Guignard,  pi-eceding  abstract). — Cyanogenetic  plants  liberate 
hydrogen  cyanide  when  exposed  to  the  action  of  substances  which 
inhibit  their  chlorophyllic  functions,  such  as  mercury  vapour,  carbon 
disulphide,  or  anaesthetics,  such  as  chloroform.  The  phenomenon  is 
readily  observed  by  placing  under  a  clock  glass  a  laurel  leaf,  together 
with  some  chloroform  and  a  piece  of  Guignard's  sodium  picrate  paper 
(Bull.  Sci.  riairm.,  1906,  13).  Iu  a  few  minutes  the  latter  turns  from 
yellow  to  red  under  the  action  of  the  hydrogen  cyanide.  The 
phenomenon  is  independent  of  the  action  of  light. 

This  reaction  is  recommended  as  affording  a  convenient  method  for 
recognising  cyanogenetic  plants,  W.  O.  W. 

Rennet  of  Belladonna.  C.  Gerber  (Compt.  rend.,  1909,  149, 
137—139.  Compare  Abstr.,  1907,  i,  1100  j  this  vol.,  ii,  512).— A 
description  of  the  properties  of  the  rennet  of  Belladonna  and  of  its 
distribution  in  the  plant.  The  distribution  of  the  diastase  corresponds 
approximately  with  that  of  the  alkaloids,  the  leaves  containing  more 
than  the  root  and  the  root  more  than  the  stem.  Rennet  is  found  in 
all  the  components  of  the  stalk  and  root,  even  in  the  wood  fibre.  The 
rennet  is  extremely  resistant  to  the  action  of  ho.it  j  it  has  an  optimum 
temperature  of  90°,  and  readily  brings  about  coagulation  of  boiling  milk. 
It  is  only  feebly  activated  by  calcium  salts,  whilst  salts  of  the  alkali 
metals  have  a  retarding  influence.  The  behaviour  of  the  diastase  in 
presence  of  alkalis  resembles  that  of  the  vegetable  rennets  previously 
studied,  in  presence  of  sodium  fluoride  (Compt.  rend.  Soc.  liiol.,  62, 
1223).  The  latter  substance  exerts  an  accelerating  influence  only  in 
the  presence  of  sodium  chloride.  \V.  O.  W. 

Phosphoric  Acid  in  Plant  Leaves.  Josef.  Sbisbl  (Ztitsch. 
landw.  Vers-Wescn  Oslerr.,  1909,  12,  157 — 107). — An  investigation  on 
the  occurrence  of  phosphorus  in  the  leaves  of  plants  during  different 
one  of  the  year,  The  total  phosphorus  was  estimal  d,  also  the 
proportions  of  this  element  organically  combined  and  soluble  in 
organic   solvents,      The   analytical     results   obtained    from   different 

plant!  are  tabulated,  and  indicate   thai,  as  a    Mile,  the  phosphorus  con- 

iiut  of  the  leavei  i  ache  il  maximum  in  June  or  Jul]  (the  period  of 
greatest  growth),  a  steady  decrease  being  noted  from  thai  time  until 
October,  fn  the  case  of  n  maple  (Aow  pstudoplatanus),  however,  the 
total  phosphorus  reached  II    maximum  in  eVugu  t,     li  was  also  found 

that    led  leaves  contained   I  BBS  phosphorus  than  the  green  ones  obtained 

i rom  t he   ■  plant.  r.  M.  <;.  M. 

Carbohydrates  contained  in  Plant  Sooils.  Khxkt  Sent  i v.i.  and 
Oh.  Oodr  (Ztittoh,  phyiiol.  Ohm.,  1909,  01,  279— 351).— The  object 

of  thi  on  wan  to  determine  t ho  na(  ore  of  the  e.u 'boh]  dl 

1 1  •  i  i.i  in  i  he  teedi  of  plani  . 

N of  the  kernels  of  the  seeds  investigated  mu  found  to  contain 

i  ii  hei  pen  tow    or  hi       ■ 
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Twenty-seven  varieties  were  examined  for  sucrose,  and  in  only  two 
cases  with  a  negative  result,  possibly  because  the  quantities  present 
were  so  small  as  to  render  its  isolation  impossible.  Other  soluble 
carbohydrates  are  always  present;  these,  as  a  rule,  yield  mucic  acid 
when  oxidised,  from  which  fact  the  conclusion  may  be  drawn  that  they 
would  yield  galactose  on  hydrolysis.  Only  in  three  cases  has  this 
carbohydrate  been  isolated  ;  raffiuose  is  found  in  wheat,  whilst  lupeose 
has  been  isolated  from  the  yellow  lupine  (Lupiiius  luteus)  and  the  blue 
lupine  (Lupinua  anyusti/olius). 

Pentosans  are  present  in  very  small  quantities  (less  than  1%)  in 
some  seeds,  whilst  they  are  totally  absent  in  others. 

The  fact  that  the  soluble  carbohydrates  present  in  seeds  are  derived 
from  dextrose,  kevulose,  and  galactose,  shows  that  these  sugars  are 
particularly  suitable  for  the  nutrition  of  the  young  plant,  since  there 
can  be  little  doubt  that  these  carbohydrates  serve  as  reserve  materials 
and  are  broken  down  into  the  simpler  sugars  during  germination. 

Insoluble  carbohydrates,  namely,  starches,  celluloses,  and  hemi- 
eellulosts.  are  also  present  in  the  seed-kernels.  The  hemicelluloses  on 
hydrolysis  yield  a  mixture  of  hexoses  ;  many  yield  galactose,  ohters 
mannose  ;  several  also  yield  a  pentose,  probably  arabinose. 

The  seed  husks  and  shells  contain  only  very  small  quantities  of 
soluble  carbohydrates.  They  are  composed  mainly  of  nitrogen-free 
substances  insoluble  in  ether,  water,  and  malt  extract,  of  which  the 
hemicelluloses  are  present  in  considerable  quantities.  The  latter  on 
hydrolysis  yield  arabinose,  xylose,  and  galactose  in  varying  quantities. 
The  rest  of  the  husk  is  composed  of  cellulose,  wood-gum,  lignin,  and 
various  indefinite,  brown  substances. 

The  portion  of  the  cell-walls  insoluble  in  hot  dilute  mineral  acid 
contains  cellulose,  which,  on  hydrolysis,  yields  dextrose  and  sometimes 
mannose.  W.  H.  G. 

Chemistry  and  Pharmacology  of  Insect  Powder.  J.  Fujitaki 
(Arch.  exp.  Path.  Pharm.,  1909,  61,  47 — 76), — The  powder  (from 
flowers  of  Chrysanthemum  chierariaefulium)  owes  its  activity  to  a 
neutral  non-nitrogenous  syrup,  for  which  the  name  pyrethruue  is 
suggested  ;  it  is  an  e?ter,  and  readily  yields  on  hydrolysis  the  alcohol, 
pyrethrul,  and  various  ill-defined  acids.  Pyrethrol,  C2]H340,  is  physio- 
logically inert  ;  it  has  m.  p.  199°,  b.  p.  290°  ;  [ajn  in  chloroform 
solution  +72'75 — 7o'75°;  it  yields  a  crystalline  acetyl  derivative, 
m.  p.  222  . 

Pyrethrone  is  a  nerve  poison,  but  not  a  protoplasmic  poison. 
Fishes  and  insects  are  very  susceptible  to  it,  but  protozoa  are  not 
affected.  In  warm-blooded  animals  the  poisou  stimulates  the  various 
centres  of  the  medulla,  giving  iise  to  epileptiform  convulsions,  etc. 

G.  B. 
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A  New  Filtering  Crucible.  0.  Brunck  (Chem.  Zeit.,  1909,  33, 
649 — 650). — An  ordinary  Gooch  crucible  made  of  porcelain.  The 
asbestos  filter  has,  however,  been  replaced  by  a  layer  of  spongy 
platinum  firmly  adhering  to  the  porcelain.  After  weighing,  the  bulk 
of  the  precipitate  is  removed  by  gently  tapping  the  crucible,  and  the 
last  traces  are  removed  with  a  suitablo  solvent.  L.  de  K. 

A  New  Apparatus  for  Fractional  Distillation.  Philippe 
Malvezin  {Bull.  Soc.  chim.,  1909,  [iv],  5,  835 — 838). — The  author 
modifies  the  Lebel-Henninger  column  by  removing  the  side-tubes  and 
separating  the  bulbs  by  flat  glass  plates,  pierced  by  thin,  bent  glass 
tubes  which  compel  the  ascending  vapour  to  bubble  through  the 
condensed  liquid  after  the  manner  of  the  Coffey  still.  Experiments 
described  show  an  appreciable  increase  in  efficiency.  E.  H. 

Modification  of  Scheibler's  Extractor  for  Use  with  Large 
Quantities  of  a  Solid.  C.  Louing  Jackson  and  Latiiam  Clakke 
(Amer.  (J hem.  J.,  1909,42,  287 — 291). — An  account  is  given  of  a  form 
of  Scheibler's  apparatus  (Her.,  1880,  13,  338)  for  the  extraction  of 
solids  on  the  continuous  infusion  principle.  It  is  constructed  of  metal 
instead  of  glass,  and  is  suitablo  for  use  when  large  quantities  of 
material  are  to  be  extracted.  For  particulars  of  the  various  parts  and 
their  dimensions,  the  description  and  diagram  in  the  original  must  be 
consulted.  E.  O. 

Simplified  Form  of  Constant  Volume  Ureometer.  Anmik 
Job  and  Ci.aiu-.ns  (/.  I'harm.  Chim.,  1909,  |vi|,  30,  97— 100).  —  A 
de  cription  and  sketch  of  a  simple  form  of  ureometer  specially  suitable 
for  students'  use,  which  is  stated  to  give  accurate  results.  The 
apparatus  consists  of  a  Bask  dosed  by  a  three  hole  rubber  stopper,  and 

connected  with  a  simple  U-shaped  manometer  fitted  with  a  sliding 
Male.  The  atopper  is  fitted  with  a  3  cc.  pipettOi  the  upper  end  oi 
which  may  be  connected  by  rubber  tubing  to  a  pioco  of  quill  tubing 
inserted  in  the  r aining  hole.     Twenty  cc.  of  hypobromite  solution 

aic  placed  in  the  flask,  and  2  CO.  of  urine  drawn  into  the  pipette  and 
retained    by  a  clip.      The  stopper  is    inserted,    anil  the  tiask    placed  in  a 

watei  bath<  at  the  laboratory  temperature.  The  tubing  from  the 
pipette  is  t hen  connected  with  the  quill  tube,  and  when  the  manometer 
has  become  steady,  the  clip  is  removed,  allowing  the  mine  bo  fall  into 

the  Ha  I.       The  pressure  >    tl read  on  the  manometer,     It  is  n 

wuy  to  calibrate  the  apparatus  by  determining  the  Increase  of  pre  tire 
produced  by  a  known  weight  of  pure  carbamide,  w.  o.  \V. 

Imi.'ition  <>l'  Ariil.s  m  Hv<li'i>,";eii  IVrnxwln  by  Titration. 
Orro  LUmixo  {Zaitieh.  ,im,*,».  i •),<■.,„.,  r.H»:i.  :>:>.  i:.i:i  ir.:>ii).  If  a 
definite  quantity  of  hydroohlorio  or  mlphuric  acid  i  added  to  a  pure  3'  . 
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solution  of  hydrogen  peroxide,  either  direct  or  indirect  titration  in  tho 
cold  with  .V  10-sodiuni  hydroxide  and  phenol phthalein  as  indicator 
gives  the  exact  amount  of  acid  added.  If,  however,  a  definite  quantity  of 
sodium  hydroxide  is  added  to  a  solution  of  hydrogen  peroxide  and  the 
latter  heated  until  oxygen  ceases  to  be  evolved,  titration  with  acid 
only  gives  half  the  amount  of  sodium  hydroxide  added  (compare 
Eudemann,  this  vol.,  ii,  432).  On  the  other  hand,  if  a  known  excess 
of  acid  is  added  to  the  alkaline  solution  after  the  evolution  of  oxygen 
has  ceased,  and  the  liquid  again  heated  for  a  short  time,  titration  with 
alkali  gives  the  correct  amount  of  sodium  hydroxide  previously  added. 

These  results  are  explained  by  assuming  that  a  sodium  peroxide 
hydrate  is  formed  which  is  relatively  stable  towards  acids  in  the  cold, 
but  which  is  destroyed  by  warming  with  acids.  They  furthermore 
show  that  Eudemann's  method  {loc  cit.)  for  determining  the  acidity  of 
hydrogen  peroxide  solutions  is  incorrect  ;  excess  of  sodium  hydroxide 
should  be  added  to  the  cold  solution  and  titrated  back  with  acid  with- 
out previous  heating. 

Hydrogen  peroxide  and  dilute  sulphuric  acid  do  not  form  persulphuric 
acid.  T.  S.  P. 

A  Proposed  Test  for  Halogens.  G.  B.  Neave  (Analyst,  1909, 
34,  345— 346).— Richmond  (Abstr.,  1908,  ii,  530)  noticed  that  when  a 
substance  containing  a  halogen  is  dissolved  in  alcohol  and  then  shaken 
with  mercury  and  sulphuric  acid,  a  mercurous  halide  is  formed.  The 
author  having  made  a  number  of  experiments,  arrives  at  the  conclusion 
that  the  test  answers  fairly  well  qualitatively,  but  is  unsuitable  for 
quantitative  purposes.  L.  de  K. 

Estimation  of  Total  Sulphur  in  Urine.  Stanley  R.  Benedict 
(J.  Biol.  Chem.,  1909,  6,  363 — 371). — The  method  proposed  consists  in 
carrying  out  the  oxidation  with  a  mixture  of  copper  nitrate  and  sodium 
or  potassium  chlorate.  It  is  claimed  that  the  method  is  rapid,  and 
gives  practically  the  same  results  as  Folin's  sodium  peroxide  method. 

W.  D.  H. 

Estimation  of  Total  Sulphur  in  Urine.  Stanley  Ritson  (Bio- 
Chem.  J.,  1909,  4,  337 — 342,  343—345). —  From  the  comparison  of  a 
number  of  urines,  it  is  found  that  Schulz's  method  (oxidation  with 
fuming  nitric  acid)  gives  the  lowest  results,  whilst  the  Asboth-Modm- 
kowski  method  (oxidation  with  sodium  peroxide)  gives  the  highest 
figures,  and  must  therefore  be  considered  the  most  trustworthy  of 
the  methods  at  present  in  use.  The  Priugsheim  (oxidation  with 
sodium  peroxide  brought  about  by  the  introduction  of  a  red-hot  iron 
nail  into  tho  mixture),  Kon.-chegg  (oxidation  by  fuming  nitric  acid 
and  potassium  nitrate),  and  Folin's  modification  of  the  Asboth-Modra- 
kowski  method  all  give  immediate  figures. 

The  Asboth-Modrakowski  method  possesses  the  disadvantage  of  being 
too  lengthy  for  experiments,  such  as  those  on  metabolism,  where  a 
large  number  of  analyses  have  to  be  made,  and  a  new  method  is 
recommended  which  gives  still  higher  figures,  and  can  he  rapidly 
performed.     The  new   method  is   a   modification   of   the    Pringsheim 
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method,  and  consists  in  carrying  out  the  oxidation  with  a  mixture  of 
barium  peroxide  and  sodium  peroxide  in  the  proportion  1:7.  A 
higher  temperature  is  reached  by  fusion  with  this  mixture  ;  a  red-hot 
iron  nail  is  introduced,  the  reaction  is  over  in  a  few  seconds,  and 
the  barium  sulphate  formed  in  the  reaction  is  collected  and  weighed. 

W.  D.  H. 

Estimation  of  Combined  Sulphur  in  Caoutchouc.  Tn.  Budde 
(Gummi  Ze.it.,  1009,  23,  1143— 1144).— About  one  gram  of  the 
caoutchouc  is  soaked  during  twenty-four  hours  in  carbon  tetrachloride 
(30 — 40  c.c),  and  then  treated  with  250  c.c.  of  a  brominating  mixture 
(1000  c.c.  of  carbon  tetrachloride,  6  c.c.  of  brornine,  1  gram  of  iodine). 
After  a  further  six  hours,  125  c.c.  of  alcohol  are  added,  and  the 
mixture  filtered  after  twelve  hours.  The  residue  is  treated  with 
10 — 15  c.c.  of  bromine,  and,  after  twenty-four  hours,  diluted  with  water 
and  heated  on  a  sand-bath  ;  the  insoluble  residue  is  boiled  twice  with 
water  and  washed  successively  with  alcohol  and  ether.  The  sulphur  is 
estimated  in  the  filtrates  by  the  known  methods  of  Henrique,  or 
Frank  and  Marckwald.  F.  M.  G.  M. 


Estimation  of  Sulphuric  Acid  as  Barium  Sulphate  in  Solu- 
tions containing  Chlorides.  Julius  F.  Sacheb  {Chun.  Zeil.,  1909, 
33.  U41 — 942.  Compare  Kuppin,  this  vol.,  ii,  343). — In  order  to 
obtain  accurate  results,  the  solution  should  contain  about  01  gram  of 
the  sulphate   (reckoned   as  potassium    sulphate)    per   100  c.c.     After 

beating  to  boiling  and  adding 
1  c.c.  of  A/ 5  hydrochloric  acid, 
a  boiling  .">",,  solution  of  barium 
chloride  is  added  in  about  three 
times  the  theoretical  quantity 
required.  After  fourteen  hours, 
the  precipitate  is  collected  and 
washed  with  cold  water  until 
free  from  chlorides ;  hot  water 
should  not.  lie  used,  as  this  dis- 
solves barium  sulphate  to  a  slight 
extent.  L.  dk  K. 

Modified  Apparatus  for 
Estimation  of  Nitrogen  by 
1  hi' Kjcldulil  l'rori'SN.  Kkank 
E.  Weston  and  1 1  bnby  R,  Ellis 
[Cham.     Mho*,    1909,  100,  50). 

The  aooompanj  ing  diagram 
i  epresenl  •  t  he  apparatus  For 
distilling  oft  the  ammonia  in 
s    \\ jsldahl    estimation,      Alter 

diluting    1  III'    Stllphui  li'    :i.  I.I    Wll  ll 

u.iii-i  and  cooling,  sodium  In di 
oxide     solution      is      introduced 
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through  the  funnel  a.  Bulbs  c,  which  are  altogether  of  about  15  c.c. 
capacity,  contain  concentrated  sulphuric  acid,  and  are  to  prevent  any 
ammonia  entering  the  apparatus  when  air  is  drawn  through.  The 
bulb  d  is  to  prevent  any  sodium  hydroxide  solution  from  coming  in 
contact  with  the  acid  in  bulbs  c.  The  trap  e  is  to  prevent  any  solid 
matter  being  carried  over  during  distillation.  Tube  /"contains  broken 
glass,  and  is  connected  to  the  pump,  and  g  is  a  small  test-tube  having 
a  small  hole  at  the  bottom.  During  the  distillation  a  steady  current 
of  air  is  drawn  through  the  apparatus,  enabling  the  operation  to 
proceed  with  absolutely  no  bumping,  and  requiring  very  little  attention. 

J.  V.  E. 

Estimation  of  Nitrates  in  Waters  containing  Chlorine. 
Bene  Marcille  (Ann.  Chim.  anal.,  1900,  14,  303 — -301). — Perrier  and 
Farcy  (this  vol.,  ii,  314)  having  stated  that  nitrates  cannot  be 
determined  directly  by  Grandval  and  Lajoux's  process  in  the  case 
of  waters  containing  chlorine,  the  author  recalls  the  fact  that  he  has 
recommended  the  use  of  ammoniacal  silver  sulphate  for  removal  of  the 
chlorine  (Abstr.,  1902,  ii,  173).  L.  de  K. 

Colorimetric  Estimation  of  Phosphorus  with  Uranium 
Acetate  and  Potassium  Ferrocyanide.  Bobert  B.  Gibson  and 
Clarence  Estes  (J.  Biol.  Chem.,  1909,  6,  319 — 358).— The  principle  of 
the  method  is  to  add  excess  of  uranium  acetate  solution  to  an  aliquot 
part  of  the  diluted  fusion  or  digestion,  and  then,  after  filtering  off  the 
precipitated  uranium  phosphate,  to  determine  colorimetrically  the 
uncombined  uranium  with  potassium  ferrocyanide.  The  results  are 
stated  to  be  trustworthy.  W.  D.  H. 

Estimation  of  Phosphoric  Acid  in  Mineral  Phosphates. 
Gunner  Jorgensen  (Analyst,  1909,  34,  392 — 393). — Minute  details  of 
the  author's  process — -now  the  official  one  in  Denmark.  The  essential 
points  are  that  the  phosphate  is  dissolved  in  boiling  nitric  acid,  and  the 
solution  made  up  with  water  to  a  definite  volume.  In  an  aliquot  part, 
the  phosphoric  acid  is  precipitated  at  50°  with  an  excess  of  molybdate 
solution,  and  the  yellow  precipitate  is  washed  repeatedly  with  acid 
solution  of  ammonium  nitrate.  After  dissolving  the  same  in  '2\'\, 
ammonia,  the  liquid  is  heated  to  boiling  and  then  precipitated  with 
magnesia  mixture.  After  four  hours,  the  precipitate  is  collected  in 
a  platinum  crucible  filter,  packed  with  spongy  platinum,  washed  with 
2-1%  ammonia  solution,  then  once  with  alcohol,  dried,  ignited,  and 
weighed.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Metabolism  Experiments. 
II.  Schaumann  (Ztitsch.  anal.  Chem.,  1909,  48,  612 — 617). — The 
author  prefers  the  process  recommended  by  Neumann  (Abstr.,  1899, 
ii,  54).  This  consists  essentially  in  destroying  the  organic  matters  by 
heating  with  concentrated  sulphuric  and  nitric  acids.  When  destruc- 
tion is  complete,  the  residue  is  heated  further  to  expel  the  excess  of 
nitric  acid,  and,  after  diluting  with  water  and  filtering,  the  phosphoric 
acid  is  estimated  by  the  molybdate  process ;  the  resulting  yellow  pre- 
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cipitate  is  dissolved  in  X/2-sodium  hydroxide,  boiled  to  expel  the 
ammonia,  and  the  solution  is  titrated  with  jV/2-hydrochloric  acid, 
using  phenolphthalein  as  indicator. 

Convenient  quantities  to  work  on  are  0-5 — 1  gram  of  seeds,  flesh, 
animal  or  human  organs.  Of  blood,  5  c.c.  should  be  taken,  and  other 
liquids  should  be  concentrated  to  about  5  c.c.  A  rather  complicated 
but  convenient  suction  apparatus  is  described  for  collecting  and  wash- 
ing the  yellow  precipitate.  L.  de  K. 

Detection  and  Approximate  Estimation  of  Small  Quantities 
of  Arsenic.  R.  Bensemann  (Zeitsch.  a7igew.  Chem.,  1909,  22, 
1804 — 1806). — A  slight  modification  of  the  well  known  Otto  apparatus. 
The  reduction  tube  is  heated  in  three  places,  thus  ensuring  at  least  two 
mirrors. 

The  author  passes  the  gases  over  dry  cotton  wool  and  then  through 
a  U-tube  containing  a  few  sticks  of  sodium  hydroxide  before  entering 
the  reduction  tube.  The  objections  to  the  apparatus  on  account  of 
danger  of  explosion,  and  to  the  use  of  sodium  hydroxide  as  a  drying 
agent,  appear  unfounded. 

The  mirrors  obtained  are  compared  with  standard  mirrors.  The 
amount  of  arsenic  present  should,  however,  not  exceed  0-2  mg.,  other- 
wise the  mirrors  become  difficult  of  comparison.  The  method  is 
specially  recommended  for  ascertaining  the  purity  of  dyes.  One  gram 
of  the  sample  is  mixed  with  5  grams  of  a  mixture  of  nitre  and  sodium 
carbonate  (1 — 2),  and  gradually  transferred  into  a  red-hot  platinum 
crucible.  The  mass  is  then  dissolved  in  water  and  mixed  with  50  c.c. 
of  25 ",.  sulphuric  acid.  The  whole  is  evaporated  until  sulphuric  fumes 
cease,  and  then  dissolved  in  water  and  diluted  to  100  c.c.  A  suitable 
portion  is  then  used  for  the  test.  L.  DE   K. 

Non  reducibility  of  Arsenic  Acid  in  Alkaline  Solution.  Method 
of  Detecting  Arsenites  in  Arsenates.  Ebooli  Covbixi  (Hull. 
chilli.  Farm.,  1909,48,623 — 625).— Arsenic  acid  in  alkaline  solution 
resists  all  reducing  agents,  including  nascent  hydrogen,  by  which, 
however,  arsenious  acid  is  reduced  to  hydrogen  arsenide.  The  follow- 
ing method  admits  of  the  detection  of  an  arseiiito  in  presence  of  an 
arsenate.  To  5  c.c.  of  the  liquid  to  be  examined  are  added  two 
pota  una  hydroxide  pastilles,  a  piece  of  granulated  zinc,  and  a  piece  of 
non  wire,  the  two  metals  being  in  contact  in  the  liquid,  In  presence 
of  arsenates  alone,  evolution  of  gas  is  slow,  the  surfaces  of  the  metals 

remain  bright,  and  a  paper,  moistened  with  aminoniacal  silver  nitrate 
solution  and  placed  in  the  mouth  of    the  test   tube,  remains  white.       If, 

however,  even  a  very  small  amount  of  arsenious  acid  is  present,  the 
development  of  hydrogen  is  more  rapid,  tho  zinc  and  iron  blacken,  and 
hyd ■"  ai  'Mi.li-  i    evolved,  T.  H-  P. 

Betimation  of  Small  Quantities  of  Carbon  Dioxide.  Otto 
\\  Mini  io.  (Xf.itsr/i.  phi/nol.  Chtm.,  1009,61,  86]  364).  The  method 
de  ci  1 1  mi  I  i  i  i  M<  1. 1 1  tic  it  urn  oi  that  of  Pettenkofer,  based  on  the  observe. 
t  ion  t  liit  H  hot  solution  of  barium  hydroxide  absorbs  carbon  dioxide 
in  more  rapidh  than  a  oold  solul By  thji  method,  small  quantities. 
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of  carbon  dioxide  (0001  gram)  may  be  estimated  with  au  accuracy  of 
4 — 5%.  A  figure  of  the  apparatus  is  given  in  the  original.  W.  H.  G. 

Detection  of  Free  Carbonic  Acid  in  Water.  Ludwig  Bitter 
{Hijg.  Rundsch.,  1909,  19,  633). — The  method  consists  in  titrating  the 
water  with  a  solution  containing  0-9091  gram  of  pure  sodium  hydr- 
oxide per  litre,  using  phenolphthalein  as  indicator.  F.  M.  G.  M. 

Micro-chemical  Analysis.  VII.  The  Last  Group  [Magnesium, 
Lithium,  Potassium,  and  Sodium].  Niiolaas  ScnooRL(Zeitsck.anaL 
Chem.,  1909,  48,  593—611.  Compare  this  vol.,  ii,  762).— The  residue 
freed  from  ammonium  salts  is  dissolved  in  water  and  a  little  hydro- 
chloric acid  and  the  magnesium  is  precipitated  with  barium  hydroxide, 
and,  after  being  converted  into  magnesuvn  ammonium  phosphate,  it  is 
examined  under  the  microscope.  The  filtrate  is  freed  from  barium 
hydroxide  by  means  of  carbon  dioxide,  and  the  solution  is  evaporated  to 
dryness.  Lithium  chloride  is  then  extracted  with  absolute  alcohol,  and, 
after  expelling  the  alcohol,  the  residue  is  treated  with  a  solution  of 
sodium  hydrogen  carbonate ;  the  lithuin  carbonate  formed  is  then 
recognised  under  the  microscope. 

The  residue  insoluble  in  alcohol  may  contain  potassium  and  sodium. 
Traces  of  potassium  are  best  precipitated  with  cobaltic  sodium  nitrite, 
and  then  finally  converted  into  the  platinum  double  compound  after 
igniting  the  cobalt  compound.  Either  of  the  precipitates  may  be 
recognised  microscopically.  When  much  potassium  is  present,  it  is 
best  removed  by  evaporation  with  ammonium  perchlorate.  The  residue 
is  then  extracted  with  alcohol,  and,  after  evaporatiug  and  igniting  the 
residue,  the  sodium  is  converted  into  the  double  uranyl  acetate 
compound  and  examined  microscopically. 

Advantage  may  be  taken  also  of  the  insolubility  of  potassium 
hydrogen  tartrate  in  alcohol.  Ammonium  may  be  set  free  with  calcium 
oxide  and  then  converted  into  the  chloride.  L.  he  K. 

Volumetric  Estimation  of  Calcium  Oxide  in  Presence  of 
Dissolved  Silica.  Karl  Balthasar  (Chem.  Ze.it.,  1909,  33, 
646 — 647). — 0'7  Gram  of  the  cement  is  treated  in  a  porcelain  dish 
with  concentrated  hydrochloric  acid  until  decomposed,  warming  if 
necessary.  The  liquid  is  then  transferred  to  a  350  c.c.  flask,  and  the 
basiu  is  rinsed  with  water,  using  altogether  about  100  c.c.  After 
boiling  for  a  few  minutes  to  expel  any  carbon  dioxide,  50  c.c.  of 
an  ammoniacal  mixture  are  added,  the  boiling  being  continued.  This 
ammonia  solution  is  prepared  by  placing  in  a  litre  tlask  25  grams  of 
ammonium  chloride  and  100  c.c.  of  concentrated  acetic  acid,  and 
diluting  with  ammonia  to  the  mark.  While  the  liquid  is  still  boiling, 
50  c.c.  of  iV/2-oxalic  acid  are  added,  the  mixture  is  cooled,  and  diluted 
with  water  to  the  mark.  The  liquid  is  filtered,  and  in  50  c.c.  of 
the  clear  filtrate  the  excess  of  oxalic  acid  is  estimated  by  means  of 
J'/lO-permaiigauate,  after  addition  of  5  c.c.  of  sulphuric  acid  and 
a  few  c.c.  of  manganous  sulphate  solution.  The  amount  of  calcium 
oxide  is  then  easily  calculated.  L  de  K 
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Estimation  of  Free  Calcium  Oxide  in  Cements.  Robert 
Brandenburg  (Chem.  Zeit.,  1909,  33,  880). — It  is  proposed  to  estimate 
the  amount  of  free  calcium  oxide  by  distillation  with  ammonium 
bromide  dissolved  in  absolute  alcohol.  The  ammonia  liberated 
corresponds  with  the  calcium  oxide  present.  L.  de  K. 


Estimation  of  the  Hardness  of  Water  by  Clark's  Method. 
Galeazzo  Piccinini  (Alti.  R.  Accad.  Sci.  Torino,  1909,  44,  842 — S57). 
— The  author's  experiments  deal  with  the  estimation  of  the  hardness 
of  watei's  containing  known  amounts  of  calcium,  barium,  and 
magnesium  salts  by  means  of  Clark's  method,  various  soaps  being 
employed.     The  results  obtained  lead  to  the  following  conclusions. 

AVith  waters  containing  calcium  and  magnesium  salts,  the  rapidity 
with  which  the  estimation  is  effected  has  a  considerable  influence  on 
the  results  when  the  soap  used  contains  a  preponderating  proportion 
of  alkali  oleates.  When  calcium  salts  predominate  over  thoso  of 
magnesium,  results  not  greatly  inferior  to  the  true  ones  are  obtained, 
even  when  working  rapidly,  provided  that  potash  soap,  prepared  in  the 
ordinary  way  from  lead  soap  and  potassium  carbonate,  is  employed. 
Pure  sodium  or  potassium  oleate  should  not  be  used,  since  it  yields 
erroneous  values,  which  are  low  or  high  according  as  the  calcium  or 
magnesium  salts  predominate.  The  disturbing  influence  of  marked 
quantities  of  magnesium  salts  is  exercised  in  the  direction  of  giving 
high  rather  than  low  values  for  the  hardness  of  a  water.  Alcoholic 
solutions  of  sodium  stearate,  prepared  so  that  they  correspond  with 
F.iist  and  Knauss's  tables,  contain  a  definite,  stable  salt,  aud  give 
exact  results  quite  independently  of  the  rapidity  with  which  the 
estimation  is  executed.  T.  H.  P. 


Estimation  of  Zinc,  Copper,  and  Cobalt  by  means  of 
Ammonium  Hydroxide.  Wii.iiei.m  Y.u'uki,  (Zsittch.  angeto.  Chem., 
1909,22,  1716 — 1717). — The  hydroxides  of  zinc,  copper,  and  cobalt, 
which  am  obtained  by  precipitation  with  sodium  hydroxide,  do  not 
filter  readily  and  are  difficult  to  wash.  The  author  proposes  the  use 
of  ammonium  hydroxide  in  place  of  sodium  hydroxide,  the  method  of 
procedure  being  as  follows  :  The  solution  of  the  salt  is  Brat  made 
ra]  to  litmus  by  means  of  alkali  hydroxide  or  sodium  oarbonate. 
ilphthalein  is  then  added,  and  ammonium  hydroxide  until  a  red 
colour  is  obtained.     In  the  case  of  ooppsr,  the  ammonium  hydroxide 

i     added  until  the  deep  blue  colour  of   an  aimiioniacal    OOppei   Bolutioo 

is  formed  ;  in  the  oaee  of  nno,  the  solution  is  then  heated  to  boiling 
until  i he  red  colour  disappears,  or  until  all  the  metal  has  been 
precipitated  in  the  case  of  copper  and  eobaltt  A  slight  excess  of 
ammonium  hydroxide  is  of  no  consequence,  bul  a  large  excess  should 

be  ii  ed,  owing   to   the  solvent  ael f   ammonium   salts  oa 

tin'  precipitates  in  question,  The  preliminary  nenii.ili-.anoM  of  taa 
acid    with      odiam    hydi  to   prevent     the    accumulation    of 

ammonium     th     In  solution,     The  i,  quantitative. 

T.  S  r. 
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Quantitative  Separation  of  Lead  and  Bismuth.  J.  C. 
Galletly  and  George  G.  Henderson  (Analyst,  1909,  34,  389 — 391). 
— The  authors  recommend  Clark's  process  (separation  of  the  bismuth 
by  means  of  steel  wire,  Abstr.,  1900,  ii,  371),  but  think  the  method 
may  be  improved  by  finally  precipitating  the  bismuth  from  its  hot 
solution,  containing  2^%  of  free  nitric  acid,  with  sodium  hydrogen 
phosphate,  instead  of  ammonium  carbonate.  The  precipitate,  after 
being  washed  with  acid  water  containing  a  trace  of  ammonium  nitrate, 
is  ignited  and  weighed  as  bismuth  phosphate. 

Attempts  to  separate  lead  from  bismuth  by  taking  advantage  of 
the  solubility  of  lead  phosphate  in  nitric  acid  of  1 — 2-5%  strength  were 
unsuccessful.  L.  de  K. 

Gravimetric  Estimation  of  Copper  Sulphate.  P.  B.  Dallimoue 
(Pharm.  J„  1909,  [iv],  29,  271).— Three  grams  of  the  coarsely- 
powdered  sample  are  heated  in  a  porcelain  dish  on  a  water-bath  with 
an  excess  of  hypophosphorous  acid,  diluted  with  an  equal  volume 
of  water,  until  the  copper  has  completely  precipitated  as  metal. 
This  is  washed  with  water  until  free  from  acidity,  and  then  with 
alcohol  and  ether.  Finally,  it  is  burnt  to  oxide  in  a  porcelain  crucible 
and  weighed  as  such.  L.  de  K. 

Estimation  of  Mercury  and  Antimony  Sulphides  in  Vulcan- 
ised Caoutchouc.  Frank  and  Felix  Jacobsohn  (Gummi  Ze.it., 
1909,  23,  1046). — The  caoutchouc  is  cut  into  small  fragments, 
evaporated  down  twice  with  nitric  acid,  and  the  operation  repeated 
several  times  with  the  addition  of  potassium  chlorate,  and  finally  with 
hydrochloric  acid.  The  residue  is  treated  with  the  latter  acid,  the 
solution  filtered  hot,  and  diluted  with  water.  As  the  viscous  mass  pro- 
duced at  this  stage  frequently  hinders  filtration,  a  more  prolonged 
boiling  with  concentrated  nitric  acid  may  be  necessary.  The  mercury 
and  antimony  are  precipitated  from  the  hot  filtrate  with  hydrogen 
sulphide,  the  mixed  sulphides  collected,  and  weighed  in  a  tared  Gooch 
crucible  after  washing  successively  with  alcohol,  ether,  carbon 
disulphide,  and  ether.  The  antimony  sulphide  is  dissolved  with  yellow 
ammonium  polysulphide,  and  the  residual  mercuric  sulphide  weighed. 
As  a  further  control,  the  antimony  is  converted  into  tetroxide  by 
treatment  with  nitric  acid  in  a  tared  basin.  Any  other  metals 
present  are  estimated  in  the  filtrate  from  the  mixed  sulphides. 

F.  M.  G.  M. 

Rapid  Estimation  of  Iron  in  Iron  Ores.  James  S.  Maclaurin 
and  Willie  Donovan  (J.  Soc.  C/tem.  Ind.,  1909,  28,  827—328).— 
The  finely-powdered  ore  is  introduced  into  a  hard  glass  bulb-tube  and, 
if  necessary,  ignited  in  a  current  of  air  to  expel  volatile  matters.  It  is 
then  heated  in  a  current  of  coal  gas  for  about  thirty  minutes,  but 
when  dealing  with  iron  ores  other  than  limonites,  hydrogen  should  be 
employed.  The  contents  of  the  bulb  are  then  transferred  to  a  flask, 
the  metallic  iron  formed  is  dissolved  in  dilute  sulphuric  acid  in  a 
current  of  carbon  dioxide,  and  the  solution  is  then  at  once  titrated 
with  standard  permanganate.  L.  de  K. 
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Use  of  Ammonium  Nitrate  in  Analysis  of  Metals.  L.  Lovitox 
(Ann.  Ckim.  anal.,  1909,  14,  325). — -Iron  or  steel  coated  with  copper, 
brass,  or  nickel  may  be  freed  from  those  metals  by  simply  immersing 
a  few  grams  of  the  sample  in  ammonium  nitrate  in  a  state  of  fusion 
for  a  few  moments.  The  copper,  etc.,  will  be  found  to  be  oxidised,  and 
may  be  removed  by  washing  ;  the  iron,  which  is  scarcely  attacked,  can 
then  be  weighed. 

Tin  and  antimony  also  resist  the  action  of  ammonium  nitrate. 

L.  de  K. 

Quantitative  Precipitation  of  Aluminium,  Chromium,  and  Iron. 
Erik  Schism  (C/tem.  Ze.it.,  1909,  33,  877—878). — The  solution  contain- 
incr  O'l — 0'2  gram  of  either  of  the  metals  is  carefully  neutralised  with 
ammonia,  taking  care  not  to  form  a  permanent  precipitate,  and  diluted 
to  about  250  c.c.  After  adding  20  c.c.  of  a  6%  solution  of  ammonium 
nitrite,  the  whole  is  boiled  in  a  beaker,  covered  with  a  watch-glass, 
until  no  more  nitrous  fumes  are  evolved.  The  precipitate  formed  is 
then  washed  by  decantation,  and  collected  on  a  filter  as  usual,  which 
operation  is  much  facilitated  by  the  physical  character  of  the  pre- 
cipitate. If  the  liquid  should  have  become  acid  during  the  boiling,  this 
should  be  neutralised  with  a  few  drops  of  ammonia.  The  washed  pre- 
cipitate is  then  ignited  and  weighed.  L.  de  K. 

The  Estimation  of  Tungsten  in  Tungsten-Steel.  Hugo  Bar- 
tonec  (Oslerr.  Chem.  Zeit.,  1909,  pi],  12,  114— 115).— The  methods 
usually  employed  for  the  estimation  of  tungsten  take  about  two  days  for 
completion,  and  are  considered  by  the  author  to  give  low  results.  The 
following  processes,  which  were  practically  tested  on  known  mixtures 
of  tungsten,  silica,  and  iron,  can  be  finished  in  six  to  seven  hours. 

The  steel  (l-5 — 2  grams)  is  heated  on  a  sand-bath  with  about  10  c.c. 
of  concentrated  hydrochloric  acid  and  10  c.c.  of  nitric  acid.  Tho 
evaporation  must  not  bo  completed,  as  otherwise  the  iron  is  not  easily 
eliminated.  The  liquid  (10 — 15  c.c.)  is  diluted  with  lour  or  five  times 
its  volume  of  water,  cooled,  and  filtered.    Tho  residual  tungstio  acid 

and  silica  arc   dealt    with    by  cither   of    tho  following  methods  :    (l)Tho 

precipitate  is  washed  with  hoi  dilute  hydrochloric  aoid  until  free  from 
iron,   tho   tungstio  acid   then   dissolved  with  warm   dilute  ammonium 

male,  the  solution  evaporate.!  in  a  tared  platinum  crucible,  and 
i  he  tungsten  weighed  as  \\'o:1 ;  (2)  the  residue  is  washed  with  hot  dilute 
hydrochloric  acid,  and  then  freed  from  the  latter  with  5  .  sodium  nitrate 

ion  i"  prevent  the  formation  of  colloidal  tungstio  acid.  The  pre- 
cipitate is  then  extracted  with  a  measured  quantity  of  H  It)  sodium 
hydroxide  (about   ."10  c.c),  and    the   excess   of   alkali   titrated    with 

A    |n  sulphuric  SOid,  Using  phenolphthalcin  as  indicator. 

r  M  O.  M. 

Detection  of  Methyl  Alcohol  in  Ethyl  Alcohol.  Anton 
Voeibbh  >.i.  Soo,  Cttsro.  /nd.,  1909,  28,  823  B36).  0-C  I  0  ao.  of 
the  alcohol  oralooholio  distillate  is  mixed  with  1  <■.<■.  of  0'8%  chromic 
..el  solution,  and  diluted  with  water  to  l  6  co.  in  a  test-tube. 
After  adding  two  or  three  sum  1 1  nieeei  of  pumice,  the  tube  is  oonneobed 
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with  an  air  condenser,  and  the  contents  are  boiled  over  a  small  flame 
until  3  or  4  c.c.  have  been  collected  in  a  test-tube  serving  as  receiver. 
The  condensing  tube  is  then  rinsed  with  2  c.c.  of  water,  which  are 
added  to  the  contents  of  the  receiver.  To  the  distillate  are  added 
1  drop  of  0'4%  ferric  chloride  solution  and  2  drops  of  albumin 
solution  (white  of  one  egg  beaten  up  with  50  c.c.  of  water  and  2  drops 
of  chloroform  for  preserving  purposes),  and,  after  mixing  4 — 5  c.c.  of 
sulphuric  acid  free  from  nitric  compounds,  are  carefully  and  slowly 
poured  down  the  side  of  the  tube,  and  the  zone  of  contact  is  then 
observed.  If  methyl  alcohol  is  present  in  the  sample,  formaldehyde 
will  have  been  formed,  and  a  violet  coloration  is  obtained  either  at  once 
or  in  a  few  minutes  (Hehner's  test).  L.  de  K. 

The  Sabatier-Senderens  Test  for  Distinguishing  between 
Primary,  Secondary,  and  Tertiary  Alcohols.  G.  B.  Neave 
(Analyst,  1909,  34,  346— 348).— The  process  (Abstr.,  1905,  i,  254) 
consists  in  passing  the  vapour  of  the  alcohol  over  finely  divided  copper 
at  300°.  Primal*)'  alcohols  yield  hydrogen  and  aldehydes,  secondary 
alcohols,  hydrogen  and  ketones,  and  tertiary  alcohols,  water  and  un- 
saturated hydrocarbons. 

The  author  having  experimented  with  30  different  alcohols,  has 
fully  confirmed  the  value  of  the  test.  L.  de  K. 

Is  Formaldehyde  Produced  by  Boiling  Solutions  of 
Sucrose?  Charles  II.  La  Wall  (Amer.  J.  Pharm.,  1909,  81, 
394— 396).— A.  A.  Bamsay's  statement  (Abstr.,  1908,  ii,  994)  that 
boiling  solutions  of  sucrose  give  off  appreciable  quantities  of  form- 
aldehyde is  incorrect.  Ramsay  relied  entirely  on  Hehner's  milk- 
sulphuric  acid  test,  and  thus  mistook  for  formaldehyde  the  furfur- 
aldehyde  which  is  produced  when  sucrose  solutions  are  boiled.  In 
testing  for  formaldehyde,  the  Rimini  test  with  phenylhydrazine 
hydrochloride  and  sodium  nitroprusside  should  be  used  ;  furfuraldehyde 
was  detected  with  aniline  acetate.  G.  B. 

Copper  Reagents  and  Estimation  of  Sugars ;  Copper 
Lactate  Reagent.  C.  Carkez  (Ann.  Chim.  anal.,  1909,  14, 
332  —  338). — After  trying  unsuccessfully  to  replace  the  tartaric  acid  in 
the  Fehling  solution  by  some  other  organic  acids  and  some  of  the 
higher  alcohols,  the  author  has  succeeded  by  using  lactic  acid.  The 
new  solution  is  prepared  as  follows  :  180  grams  of  lactic  acid  (D  P21) 
are  diluted  with  200  c.c.  of  water,  and  200  c.c.  of  aqueous  sodium 
hydroxide  (D  P332)  are  added.  After  boiling  for  a  few  minutes,  the 
solution  is  carefully  neutralised  by  either  more  alkali  or  lactic  acid 
and  allowed  to  cool,  when  a  cold  solution  of  3463  grams  of  copper 
sulphate  in  250  c.c.  of  water  is  added,  and  the  whole  is  then  made 
up  to  1  litre.  When  required  for  use,  10  c.c.  are  mixed  with  15  c.c. 
of  aqueous  sodium  hydroxide  (80  grams  per  litre),  5  c.c.  of  5% 
potassium  ferrocyanide  solution,  and  not  more  than  30  c.c.  of  water, 
if  any  (Bonnans's  titration  process). 

As  the  degree  of  alkalinity  is  of  great  influence,  it  is  advisable 
that  the  reducing  power  of  the  liquid  should  be  specially  ascertained ; 
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a  solution  of  pure  dextrose  (3  grams  per  litre)  is  recommended. 
The  time  of  boiling  also  greatly  influences  the  result,  but  when  work- 
ing under  strictly  equal  conditions,  the  method  gives  good  results  in 
practice.  L.  de  K. 

Estimation  of   Lactose   in  Milk   by  Michaelia  and    Rona's 

'Iron  Method."     KaklOppemieim  [Ghent.  Zeit.,  1909,  33,  927—928). 

— Ten  c.c.  of  the  sample  are  diluted  with  13c.c.  of  water,  and  7  c.c.  of 

colloidal  ferric  hydroxide  are  added.    The  liquid  is  passed  through  a  dry 

filter,  and  the  lactose  is  then  estimated  polarimetrically.      L.  de  K, 

Detection  of  Raffinose  in  Plants ;  its  Presence  in  Two 
Leguminous  Seeds.  Emile  Bourquelot  and  M.  Bridel  (Compt.  rend., 
1909,  149,  361— 364;  J.  Pharm.  Chim.,  1909,  [vi],  30,  162—167). 
— The  solution  is  hydrolysed  successively  with  invertin  and  meli- 
hiase  ;  a  reduction  in  the  rotatory  power  indicates  the  presence  of 
raffinose.  The  action  of  the  inelibiase  will,  however,  be  more  or  less 
marked  if  the  rath  nose  is  accompanied  by  a  kevo-glucoside  which  is 
hydrolysed  by  invertin. 

Raffinose  was  found  to  be  present  in  seeds  of  Erylhrina  fusca  and 
Entada  scandens.  N.  H.  J.  M. 

Estimation  of  Dry  Wine  Extracts.  G.  Paturel  (Ann.  Chim. 
anal.,  1909,  14,  329 — 332). — Twenty  c.c.  of  the  sample  are  placed  in 
a  glass  evaporating  dish,  55  mm.  in  diameter  and  22  mm.  in  height, 
and  evaporated  on  a  water-bath  at  a  temperature  not  exceeding  55°. 
After  about  two  hours  and  a-half,  when  the  residue  occupies  about 
0*3 — 0-5  c.c,  the-  dish  is  inclined  in  several  directions  in  order  to  spread 
the  muss  equally  over  tho  bottom,  and  the  rest  of  the  moisture  is  then 
removed  by  drying  in  a  desiccator  over  sulphuric  acid.  After  twenty- 
four  hours,  the  residue  is  weighed.  L.  de  K. 

Colour  Reaction  of  Cholic  Acid  and  Dilute  Hydrochloric 
Acid.  Olof  11  \.\iMAitsTi'N  (Ztitsch. phytiol.  Cham.,  1909,61,  496—498). 
—  If  powdered   cholio  acid  is  shaken  with  '-'">",    hydrochloric   acid   at 

in. mi    (.emperat ure,  and    kepi,   t lie   fluid  becomes  yellow  or  yellowish- 

grei  0  ;   after   four   to  eight    hours,  it   is  more  or  less   liluish-vioh't,  and 

after  I  wenty  four  hours,  a  deep  bluish-violet.    On  Further  standing  after 

tillering,  it,  deposits  a  BoCOnlent,  yellowish  white  precipitate,  which  can 

be  collected,  and  twenty  four  hours  later  another  precipitate  forma,  and 

i. hi  tic  repeated, the  fluid  ultimately  becoming  bluish-green  with  a 

reddish  tint  by  i  ransmil  id  light  and,  finally,  yellow.    This  bluish  violet 

Solution  gives  a  Strong  absorption  band  near  the   I)  line.      The  various 

changes  arc  accelerated  by  wanning.  The  reaction  is  delicate,  hut  is 
DOf  test  fi>i   bile  acids,  or  even  for  all  cholic  acids. 

\V.   I).   II. 

Qimntitiitivn  Intimation  of  Glyouronic  Acid  in  Urine  by 
the  Purfliraidebyde  Hydrochloric  Acid  Distillation  Method. 
Cmii.  Tollbns  (JWtsaft,  phytiol.  Chtm.,  1909,  til,  96— 111).— The 
method    Is  based  on  thai,  of  I:.  Tollens  (Abatr.,  1908,  ii,  7  I  >.     The 
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Free  Nicotine  in  Tobacco  Snioke.  Julius  Totu  (Chem.  Zeit., 
1909,  33,  806 — 867). — The  smoke  derived  from  300  ordinary  cigars 
yielded  8'7S6  grams  of  free  organic  bases,  calculated  as  nicotine,  and 
0-661  gram  of  nicotine  in  combination  with  organic  acids ;  there- 
fore, 93%  of  the  total  organic  bases  found  existed  in  the  free  state. 

The  total  nicotine  was  estimated  by  means  of  the  author's  ethor- 
benzenc  method  after  liberating  the  alkaloid  with  sodium  hydroxide. 
The  free  nicotine  was  estimated  in  the  same  manner,  no  alkali  being 
employed.  L.  de  K. 

Methods  of  Rendering  Adrenaline  and  Catechol  Reactions 
more  Delicate.  Gustav  Bayer  (Biochem.  Zeilsch.,  1909,  20, 
17S — 188). — The  green  coloration  of  catechol  solution  produced  by 
ferric  chloride  is  changed  to  a  reddish-brown  colour  in  the  presence 
of  aromatic  amino-sulphonic  acids,  and  becomes  more  intense.  Thus 
in  the  presence  of  sulphanilic  acid  the  reaction  for  adrenaline  is  ten 
times  as  sensitivo  as  with  ferric  chloride  alone.  The  reactions  for 
adrenaline  with  iodic  acid  (Friinkel  and  Allers,  this  vol.,  ii,  628)  and 
with  sodium  dichromate  are  also  rendered  more  delicate,  but  at  the 
same  time  less  specific. 

The  formation  of  adrenaline  when  putrid  meat  is  added  to  minced 
adrenal  gland,  which  Abelous,  Soulie,  and  Toujan  (Compl.  rend.  Soc. 
Biol.,  1905,  57,  301,  589)  regarded  as  taking  place,  is  in  reality 
simulated  by  an  increase  in  the  delicacy  of  the  iodine  reaction  for 
adrenaline  employed  by  these  authors,  which  increase  is  due  to  certain 
protein  fission  products  present  in  the  putrid  meat  (compare  Barger 
and  Walpole,  this  vol.,  ii,  416).  G.  B. 

Quantitative  Estimation  of  Cantharidin.  L.  E.  Waldum 
(Pharm.  Zentr.-h.,  1909,  50,  661— 664).— A  modification  of  the  Baudin 
method  (J.  Pharm.  Ghim.,  1888,  18,  391),  the  results  agreeing  fairly 
well  with  those  obtained  by  the  new  process  of  Self  and  Greenish. 
The  15  c.c.  of  carbon  disulphide  used  by  Baudin  are  utterly  insufficient 
to  remove  the  fat  from  the  cantharidin  crystals.  The  author  now  uses 
a  mixture  of  70  c.c.  of  light  petroleum  of  low  b.  p.  and  50  c.c.  of 
absolute  alcohol.  A  correction  of  +0  025  gram  of  cantharidin  should 
bo  made.  Tho  washing  of  the  cantharidin  with  the  solvent  is  much 
facilitated  by  using  a  centrifuge-glass  instead  of  the  double  filter. 

L.  de  K. 

Brominated  Indigotins.  Arthur  Binz  and  Th.  Marx  (Zettsch. 
tingew.  Chem.,  1909,  22,  1757 — 1759).— The  authors'  object  is  the 
separation  of  the  constituents  of  synthetic  indigos  into  which  halo- 
genated  indigotins  have  been  introduced  intentionally  or  otherwise. 
Throe  samples  of  synthetic  indigo,  containing  30 — 40%  of  bromino, 
havo  been  examined.  Oxidation  is  of  little  use,  since  inseparable 
mixtures  of  brominated  isatins  are  produced ;  from  these,  ju-bromo- 
aniline  is  obtained  by  distillation  with  potassium  hydroxide.  5-Bromo- 
anthranilic  acid  is  obtained  by  oxidation  with  manganese  dioxide  and 
aqueous  alcoholic  potassium  hydroxide  at  150°,  two  of  the  samples, 
however,  yielding  this  acid  mixed  with  undetermined  by-products 
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A  successful  separation  is  effected  by  extracting  the  sample  with 
chloroform  in  a  Soxhlet  apparatus,  whereby  tribrooioindigotin  is  dis- 
solved. The  residue  is  shaken  with  a  cold  mixture  of  glacial  acetic 
acid  (80  vols.)  and  concentrated  sulphuric  acid  (20  vols.),  which  dis- 
solves indigotin  and  broinoindigotin,  but  leaves  dibromoindigotin 
almost  unaffected.  The  presence  of  indigotin  is  detected  by  heating 
the  sample  with  the  precediug  mixture  of  acids  on  the  water-bath  and 
precipitating  the  solution  with  ether  ;  the  product  is  hydrolysed, 
the  precipitate  weighed,  and  the  sulphuric  acid  in  the  filtrate 
estimated.  The  method  is  not  trustworthy,  however,  because  the 
bromo-  and  dibromo-indigotins,  which  are  reprecipitated  unchanged,  but 
in  a  colloidal  state,  obstinately  retain  sulphuric  acid,  which  cannot  be 
washed  out  completely,  so  that  the  percentage  of  indigotin  is  always 
too  high.  C.  S. 

Rapid  Method  for  the  Estimation  of  Albumin  in  Urine. 
K.  HitAUNCiARD  (Chem.  Zeit.,  1907,  33,  942). — An  improved  Esbach 
tube,  the  bottom  part  of  which  is  drawn  out  and  provided  with  a 
scale,  enabling  the  amount  of  albumin  to  be  read  off  to  O'l  part 
per  1000. 

After  introducing  tho  urine  and  the  usual  solution  of  citric  and 
picric  acids,  the  whole  is  centrifugalised  for  about  two  minutes  and 
the  volume  of  the  deposit  is  read  off.  L.  de  K. 

Detection  of  Proteins  in  Urine.  Blanc  and  Kameau  {Ann. 
('him.  anal.,  1909,  14,  204—205). — A  tablo  giving  a  systematic  oourae 
for  tho  detection  in  urine  of  acetic- solublo  albumin,  serin,  globulin, 
(/(-albumin,  propeptones,  peptones,  ^-mucin,  mucin,  nucleo-albumins,  and 
alkali-albumins.  L.  DE  K. 

Detection  of  Peptolytic  Enzymes.  Emu.  Abdbrhaldkh  and 
Alfred  Sciuttenheui  (Zeitach.  phytiol.  Chem.,  1909,  61,  421—425). — 
The  change  which  peptolytic  enzymes  produce  in  polarisation  when 
polypeptides  uv  decomposed  into  their  amino-acids  is  unsuitable  as  a 
general  test  for  such  enzymes  ;  tho  dotcction  of  free  tryptophan  from 
.■i  polypeptide  containing  it  is  also  not  free  from  objections.  The 
ttubstanoe  best-  adapted  for  the  purpose  is  glycyl-Z-tyrosino,  prepared 
from  silk  and  known  commercially  as  Peptone  Roohe.     Its  solution  is 

rendered  alkaline, and  the  extractor  fluid  suspected  to  contain  an  enzyme 
of  tho  eropsin  type  is  added  ;  if  such  an  enzyme  is  present,  tyrosino  is 
deposited  on  cooling,  and  its  amount  is  a  measure  of  the  amount  of 
enzyme.      Normal   gastric  juice  contains    no  such  enzyme,  but  in  some 

abnormal  cases  it  is  found.  W.  I'.  11./ 
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Optical  Perceptibility  and  Electrical  Migration  of  Dissolved 
Molecules.  Alfred  Uoehn  (Zeitsch.  Elektrochem.,  1909,  15,  652 — 654). 
— Water  was  puritied  by  Spring's  method  (Abstr.,  1899,  ii,  537)  until 
it  was  optically  pure.  A  0'5Ar-solution  of  sucrose,  treated  in  the  same 
way  and  examined  in  sunlight  with  the  ultra-microscope,  showed  a 
visible  cone  of  light.  Dust  particles  appear  as  single  points  of  light  in 
the  ultra-microscope,  whilst  the  cone  observed  was  quite  homogeneous, 
and  is  therefore  probably  due  to  the  sugar  molecules. 

Sucrose,  when  dissolved  in  dilute  hydrochloric  acid,  has  no  effect  on 
its  conductivity,  which  shows  that  the  ions  are  not  added  on  to  the 
sucrose  molecules.  In  such  solutions  the  sucrose  always  moves  with 
an  electric  current  towards  the  cathode.  The  author  regards  this  as 
indicating  that  the  sucrose  molecules  carry  an  electrical  double  layer  in 
the  same  way  as  solid  particles  suspended  in  a  liquid.  T.  E. 

Crystallo-optical  Investigations.  Heixricii  Baumhauer  (Zeitsch. 
Kryat.  Min.,  1909,  47,  1 — 21).-— Determinations  of  the  refractive 
indices  for  light  of  different  wave-lengths  are  given  for  tin  dioxide 
(artificial  cassiterite),  zircon,  anatase,  wulfenite,  phosgenite,  sulphur, 
potassium  lithium  platinocyanide,  and  rubidium  lithium  platino- 
cyanide.  These  results,  together  with  those  previously  obtained  for 
some  other  substances,  are  plotted  as  curves  to  illustrate  the  difference 
in  dispersion  for  the  extraordinary  and  ordinary  rays.  L.  J.  S. 

Relation  between  the  Refractive  Index  and  the  Density 
of  Some  Crystallised  Silicates  and  their  Glasses.  Esper  S. 
Lahsen  (Amer.  J.  Sci.,  1909,  [iv],  28,  263— 274).— The  refractive 
indices  and  densities  of  certain  silicate  glasses  and  artificial  minerals 
have  been  determined.  The  data  for  the  glasses  indicate  that  neither 
the  refractive  index  nor  the  specific  volume  is  strictly  additive  in 
character. 

The  specific  refractivities,  calculated  either  from  the  formula  of 
Gladstone  and  Dale  or  that  of  Lorentz  and  Lorenz,  are,  however, 
sensibly  additive  both  for  the  glasses  and  for  the  isomorphous  series 
of  soda-lime  felspars.  If  the  crystallised  silicates  are  compared  with 
glasses  of  the  same  composition,  the  values  of  the  specific  refractivity 
are  found  to  differ  considerably,  the  deviation  amounting  to  as  much 
as  11%.  H.  M.  D. 

Application  of  the  Formulae  of  Pulfrich  and  Hess  to 
Mixtures  of  Ethyl  Alcohol  and  Water.  Antony  G.  Doroschewmo 
and  S.  V.  Dvorschantschik  (/.  Russ.  Phys.  C/iem.  Soc,  1909,  41, 
849—855.*  Compare  Abstr.,  1908,  ii,  241,  785).— Hess  (this  vol., 
ii,  1)  gives  the  following  generalised  form  to  Pulfrich's  equation 
(Zeitsch.  physikal.  Chan.,  1889,  4,  561)  representing  the  relation 
*  ami  Zeitsch.  physikal.  Chem.,  1009,  68,  ■13—48. 

vol.  XCVI    ii.  57 
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between  the  refraction  of  a  mixture  of  liquids  and  its  contraction  : 
(R  -  Rc)/R  =  qc,  where./?,,  is  the  calculated  refraction  of  the  mixture, 
R  the  actual  refraction,  c  the  amount  of  contraction  [(D  -  /),,)/ /J],  and 
j  is  a  constant  for  any  one  binary  mixture  and  is  indicated  by 
a,  /3,  or  y,  according  as  the  refraction  is  expressed  in  the  form 
n  -  1,  (?t2  -  1)  (?i2  + 2),  or«s  —  1.  Hess's  statement  that  the  values  of 
a,  /3,  and  y  are  practically  independent  of  the  temperature  is 
contradicted  by  his  own  numbers  for  these  constants  at  different 
temperatures  (thallium  light) : 

15°.  20°.  25°.  30°. 

o     0-977  0-900  0-881  0-854 

0     0-885  0-821  0-79S  0'774 

7     1-117  1-032  0-992  0-975 

The  authors  show  that  these  numbers,  when  employed  to  calculate 
the  compositions  of  alcohol-water  mixtures  at  different  temperatures, 
yield  results  exhibiting  considerable  divergence  among  themselves. 
Determinations  of  the  values  of  /J  and  y  for  the  /Mine,  and  for 
mixtures  containing  from  10  to  90%  of  alcohol,  at  15°,  20°,  and  25° 
give  the  following  mean  and  limiting  numbers  :  /8,  0882  (0871 — 0-897) ; 
y,  1-112  (1-100— 1-133). 

Calculations  made  with  these  mean  values  and  with  the  mean  value 
previously  obtained  for  a  (Abstr.,  1908,  ii,  785)  give  results  in  close 
approximation  to  the  truth.  Gladstone's  refraction  formula  is  to 
be  preferred  to  the  other  two,  owing  to  its  greater  simplicity  and 
to  the  somewhat  greater  accuracy  of  the  results  to  which  it  leads. 

T.  H.  P. 

Molecular  Refractions  of  Esters  of  Imino-acids  and  their 
Nitroso-derivatives.  George  L.  Stadnikoff  (J".  Russ.  Rhys.  Chem. 
Soo.,  190!),  41,  909— 920).—  The  feebly  basic  character  of  the  imino- 
acids,  which  is  explainable  by  the  proximity  of  two  carboxyl  groups 
to  the  imino-group,  also  finds  expression  in  the  molecular  refractious 
of  the  esters  of  these  acids.  The  experimental  values  for  these 
refractions  are  considerably  less  than  the  values  calculated  from 
the  atomic  refractions,  the  value  tnkeu  for  nitrogen  being  that  found 
by  Briihl  (Abstr.,  1895,  ii,  194)  for  secondary  aliphatic  amines  j  the 
influence  of  the  carboxyl  groups  in  this  direction  diminishes  as  the 
distance  of  these  groups  from  the  imino-group  increases.    These  results 

an-  in  complete  hai ny  with    thai   of    Briihl    (Trans.,    1907,   93,  115), 

who  found  thai  union  of  amino  mitogen  with  electronegative  radicles 
conditions  a  depression  in  the  molecular  refraction.  For  aliphatic 
immo  acids,  this  .depression  is  constant,  I  he  mean  value  being  0'64, 
l.ul  for  esters  of  aromatic  iminodiacetic  acids  the  depression  is 
Considerably  less  than  (Mil,  so  that  the  e\|iei  lincntal  and  calculated 
molecular     refractions     differ     only     slight  I \  ,     it    may     be    that    this 

diminution   of   the   depression  is  due  to  the  increase  of   molecular 

weight,  a  Q   by   Nasim  and  Carrara    (Ali-tr.,    IS'.ll,  ii,    302) 

for  pyrrole,  furan,  thiophen,  and  their  bomologuea. 

The  author's  measurements  of  the  refractions  of  esters  of  imino 
acids  ami  ol  the  nitroto-derivativet  ol  these  e  ters  show  thai  the 
atomii  refraction  of  nitrogen  dots  nol    remain  con  bant  even  f< is 
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and  the  same  class  of  organic  compounds,  but  varies  between  fairly 
wide  limits. 

The  numerical  results  obtained  are  as  follows ;  the  depression  of  the 
molecular  refraction  below  the  calculated  value  is  indicated  by  A. 

Dimethyl  iminodiacetate,  NH(CH.,-CO„Me),.  Df  11732,  ?i1311415, 
A  =  0-66.  Diethyl  ester,  Df  1  '0805,  '  n1-'  1-4365,  A  =  060;  its 
nifroso-derivative,  NO-N^'H./CO.Et).,,  b.  p.  164— 165°;  15  mm., 
D?  1-1684,  n20  1-4527,  A  =  0-28.  Dibutyl  ester,  Df  T0086,  nls  1-4405, 
A  =  0-63. 

Dimethyl  C'-methvliminodiacetate,  DJ"  1-1160— 11245,  nisi  1-4369, 
A  =  0-72;its  m'troso-derivative,  b.  p.  180— 18P/2S  mm.,  Df 12293, 
Df5 1-2383,  n19  1-4598,  A  =  0  50.  Diethyl  ester,  Df  10467,  D?10527, 
»»  1-4320,  A  =  0  58;  its  nitroso-derivative,  Df  1-1409,  Df  D1462, 
w21  1-4513.  A  =  0-46. 

Diethyl  C-elhyliminodiacetate  is  a  colourless  liquid,  b.  p.  132°/14  mm., 
Df  1-0353,  n20  1-4360.  A  =  0  71;  its  nitroso-derivative,  a  viscous, 
yellow  liquid,  b.  p.  173    16  mm.,  Df  11169,  «-- 1-4516,  A  =  049. 

Diethyl  C-isobutyliminodiacetate,  Df  09997,  nM  14362,  A  =  061  ; 
its  nitroso-derivative,  Df  1-0807,  ra195  1-4520,  A  =  067. 

Diethyl  a  propio-/8-iminobutyrate,  Df  1-0072,  Df  1  0002,  nis  1-4326, 
A  =  061;  its  nitroso-derivative,  Dfl'1135,  Df  W082,  n21l'4563, 
A  =  086. 

Diethyl  sym.-C'C-dimethyliminodipropionate,  Df  D0028,  Df  09950, 
?iw  1-4380,  A  =  0-43. 

Dimethyl  C'-phenylimicodiacetate,  b.  p.  220 — 221°/17  mm. 
(Stadnikoff,  this  vol.,  i,  106,  gave  188— 189°/17  mm.),  Df  14705, 
Df  1-1622,  b«>  1-5111,  A  =  0-38.  Diethyl  ester,  Df  14059,  n20  14976, 
A  =  0-15. 

Diethyl  gym.  -C -  phenyl  -  C  -  methyliminodiacetate,  Df  1-0811, 
Df  10730,  n19 1-4899,  molecular  refraction  74-89  (found),  7499 
(calc). 

Trimethyl  iminolriacelate,  N(CH,-CO.,Me)3,  is  a  colourless,  viscous 
liquid,  b.  p.  167713  mm.,  Df3 1-2130,  Dp  12018,  ?i-°  14500,  A  =  143. 
Triethyl  ester,  b.  p.  184°/17  mm.  [Heintz,  Annalen,  1866,  140,  264, 
gave  280—290°  (decomp.)],  Df5MllS,  Df5l-1182,  jt195  14440, 
A=114.  T.  H.  P. 

Influence  of  the  Medium  on  the  Lines  of  Spark  Spectra. 
Heinrich  Finger  (ZeiUch.  wiss.  Photograph .  Pholophysik.  Pholochem., 
1909,  7,  369 — 392). — The  experiments  given  in  a  previous  paper 
(compare  this  vol.,  ii,  774)  are  discussed  in  full  detail.  Comparison 
of  the  spectra  of  the  spark  discharges  in  water  and  air  between 
electrodes  made  of  different  metals  shows  that  the  air  spectrum,  which 
is  always  formed  with  spaik  discharges  in  air,  is  missing  when  water 
is  the  medium.  In  its  place  there  is  a  more  or  less  extended 
continuous  spectrum,  in  which  the  position  of  the  maximum  varies 
with  different  elements.  In  many  cases,  but  not  in  all,  the  water 
vapour  spectrum  occurs  together  with  the  continuous  spectrum,  but  the 
lilies  are  reversed.  The  lines  of  the  ordinary  spark  spectra  are 
affected  in  different  ways.  Some  are  missing,  some  are  reversed,  others 
self  reversed,  while  still  others  are  broadened  symmetrically  or  on  one 
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side  only  ;  in  many  cases  there  is  a  combination  of  these  effects.  In 
some  cases,  for  example,  tantalum,  the  spark  spectrum  under  water  is 
exactly  the  same  as  in  air.  These  changes  do  not  depend  on  the  form 
and  position  of  the  electrodes,  the  same  spectrum  being  always 
obtained  when  electrodes  of  pure  metal  are  used.  In  the  case  of  alloys, 
other  reversal  phenomena  occur. 

Iu  none  of  the  spectra  do  the  lines  of  hydrogen  or  oxygen,  which 
gases  are  always  formed  during  the  discharge,  or  of  the  salt  dissolved 
in  the  water,  occur.  The  water  used  was  that  of  the  ordinary 
town  supply.  In  a  1%  solution  of  sodium  chloride,  however,  with 
iron  electrodes  the  sodium  lines  could  be  seen  with  the  naked  eye, 
although  very  weak.  With  stronger  solutions  the  increased  con- 
ductivity of  the  water  diminished  the  inteusity  of  the  spark  discharge, 
and  hence  of  the  spectrum  ;  nevertheless,  the  characteristic  changes  in 
the  spectral  lines  seem  to  be  independent  of  the  nature  of  the  medium, 
which  may  be  either  distilled  water,  ordinary  water,  a  solution  of 
sodium  chloride,  or  a  solution  of  barium  chloride. 

A  consideration  of  all  the  observed  phenomena  shows  that  the 
question  o!  spark  discharges  under  water  is  extremely  complicated,  so 
that  at  piesent  no  adequate  explanation  can  be  given.  The  phenomena 
are  different  in  character  from  those  obtained  in  spark  discharges 
through  gases  at  high  pressures.  T.  S.  P. 

Behaviour  of  Ice  in  the  Ultra-Red  Spectrum.  Ginthek 
Bode  (Ann.  l'lnjsik,  1909,  [iv],  30,  326— 336).— The  great  difference 
between  the  values  of  the  dielectric  constants  of  ice  and  water  indi- 
cates a  corresponding  difference  in  tho  refractive  indices  for  infinitely 
long  waves,  and  this  has  led  the  author  to  examine  tho  behaviour  of 
ice  towards  ultra-red  radiation.  Measurements  were  made  of  the 
radiation  absorbed  by  thin  plates,  and  also  of  that  reflected  from  the 
surface  of  a  block  of  ice  cooled  down  to  about  -10°.  For  wave 
lengths  between  1  and  6/jl,  the  same  absorption  maxima  are  found  as 
in  the  case  of  water,  and  nuomalous  reflexion  is  exhibited  in  the  same 
region.  II.  M.  1 ». 

Constitution  of  Amino  acids.  Hicinuicii  I,i:i  and  M.  Ii.unii 
i  Bar.,  1909,  42,  3110     3449).  -The  fad  that  the  limit*  of  absorption 

in    the    aniline    bases  ai  e  shift  ed    by  salt    formation    aua\    limn  the  less 

refrangible   part  of   the   speotram  owing  t>>  the  diminution   in   the 

iin    it  in  it f  t  he  amino  group  by  salt    formal  ion  ( II  ill  ley,   I'.alv.  and 

Collie,  Trans.,  L905,  07.  I  .".:'.•_',  1822)  is  illustrated  il  <•  when  the  ., 

inverted    in1"   a   quaternary    i aonium    salt.     The   ultra-violet 

rption    spectrum    of    phenyltrimethylammonium    chloride    is    the 

.  iin.'  a     thai    of  anilire  li \ >\v. nil Inride  in  the  regions  of  continuous 
rption  and  differs,  where  (elective  absorption  i    ob  erved,  onlj  in 

giving  One  broad    hand   instead  Of    many  small   hand    . 

The  transparency  of  an  aromatic  amino-c pound  ia  also  increased 

by   internal    sail    formation,     Prom  a  ( pariuon  of   the  absorption 

ra    of    methyl    dimethylanthranilate,     N  VLi  ■  •' ' ,  ll  .••  K I  .Mi-,    and 

ii  .      (  \  1 1  .  '        -t  I,    the    run.  I  usioi      i      drawn    that     if   an 
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acid  and  its  ester  give  the  same  spectrum,  the  former  has  an  1;  open  " 
structure,  whilst  if  the  acid  is  more  transparent  than  the  ester  it 
exists  as  an  internal  salt  of  betaine-like  character.  Instances  of  the 
first  kind  are  anilinoacetic  acid  and  its  ethyl  ester,  and  methyl- 
anthramlic  acid  and  its  methyl  ester.  Examples  of  the  second  kind 
are  dimethylantliranilic  acid  and  its  methyl  ester,  and  piperidinoacetic 
acid  and  its  ethyl  ester.  C.  S. 

Ultra-violet  Absorption,  Fluorescence,  and  Magnetic  Rota- 
tion of  Sodium  Vapour.  Robert  W.  Wood  (Phil.  Mag.,  1909,  [vi], 
18,  530 — 535.  Compare  this  vol.,  ii,  106). — By  making  use  of  a  larger 
quartz  spectrograph,  the  Balmer  series  of  double  liDes  has  been  increased 
from  thirty  to  forty-eight,  the  wave-lengths  of  which  are  tabulated. 
The  higher  members  of  the  series  make  their  appearance  as  the 
density  of  the  sodium  vapour  is  increased,  and  simultaneously  the 
lower  members  are  obliterated  by  channelled  spectra  which  accompany 
them.  These  channelled  spectra  o.re  analogous  to  that  which  accom- 
panies the  .D-lines,  but  the  constitution  of  the  former  is  somewhat 
different,  in  that  they  are  spread  out  in  both  directions  above  and 
below  the  lines  which  they  accompany. 

There  appears  to  be  no  connexion  between  the  mechanisms  which 
produce  the  ZMines  and  the  visible  channelled  spectra,  on  the  one  hand, 
and  the  ultra-violet  double  lines,  on  the  other.  The  evidence  seems  to 
show  that  the  different  lines  of  the  Balmer  series  and  their  accompany- 
ing channelled  spectra  are  produced  by  different  entities,  and  it  is 
suggested  that  these  are  atoms  which  have  lost  one,  two,  throe,  four, 
etc.,  electrons. 

A  determination  of  the  magnetic  rotation  at  the  first  two  ultra-violet 
members  of  the  Balmer  series  shows  that  this  is  in  the  same  direction 
as  at  the  D-\iues.  H.  M.  D. 

Phosphorescence  of  Organic  Substances  at  Low  Tempera- 
tures. J.  Dzierzbicki  and  Joseph  de  Kowalski  (Bull.  Acad.  set. 
Cracow,  1909,  724—731  ;  Arch.  get.  phys.  rial.,  1907,  [iv],  28,  227—236). 
— In  the  experiments  described,  the  presence  of  a  very  small  percentage 
of  impurity  affects  the  results,  consequently  only  dilute  alcoholic  solu- 
tions are  used.  The  solutions  are  cooled  by  liquid  air,  exposed  for 
fifteen  seconds  to  the  light  of  a  mercury-vapour  lamp,  and  the  intensity 
and  persistence  of  the  phosphorescence  examined  by  au  untired  eye. 
Aromatic  hydrocarbons  and  their  di  substituted  derivatives  containing 
halogen  atoms  and  hydroxy],  methoxy-,  amino-,  nitro-,  and  carboxyl 
groups  have  been  examined.  In  all  cases  the  para-isomeride  exhibits 
the  greatest  intensity  and  persistence,  the  rneta-  and  the  ortho- 
derivatives  following,  usually  in  this  order. 

Experiments  on  solutions  of  benzene,  toluene,  and  the  xylenes  show 
that  the  introduction  of  a  methyl  group  into  the  benzene  nucleus 
increases  the  inten.-ity  of  the  phosphorescence,  and  that  the  entrance 
of  a  second  methyl  group  causes  a  further  increase  only  when  the 
group  enters  the  para-position  ;  mesitylene  and  ^-cumune  are  more 
phosphorescent  than  ^-xylene.  Similar  remarks  are  true  of  benzene, 
aniline,  and  the  toluidines. 
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The  entrance  of  chlorine  into  the  aniline  molecule  diminishes  the 
intensity,  and  most  when  it  enters  the  para-position. 

Comparing  benzene,  toluene,  aniline,  and  phenol,  it  appears  that  the 
amino-group  is  most  effective  in  increasing  the  intensity  of  the  phos- 
phorescence, being  followed  in  order  by  the  hydroxyl  and  the  methyl 
groups;  as  regards  persistence,  the  toluene  solution  has  the  longest 
persistence,  followed  by  those  of  benzene,  aniline,  and  phenol. 

C.  S. 

Optical  Activity  and  the  Product  of  Asymmetry.  J.  Wallace 
Walker  (J.  Physical.  Chem.,  1909,  13,  574— 584).— Bo.se  and  Wiliers 
(this  vol.,  ii,  361)  have  recently  stated  that,  using  the  Gram-Brown 
formula  for  the  asymmetry  product, 

*[«]  =  (Cx  -  CS){CX  -  C8)(C,  -  C4)((72  -  C3)(C2  -  <74)/(C,  -  C4), 
it  is  possible  to  find  values  for  the  activity  constants  Cv  C2,  C3,  and  C4 
of  the  groups  which  admit  of  the  calculation  of  the  molecular 
rotation  with  a  moderate  degree  of  accuracy.  Some  years  ago  the 
author  made  an  unsuccessful  attempt  to  prove  the  validity  of  Crum- 
Hrown's  formula  by  choosing  various  values  for  the  constants,  and  now 
shows  by  a  mathematical  method  that  it  is  not  possible  to  assign 
rotation  equivalents  to  all  radicles,  from  which  the  molecular  rotations 
of  the  substances  containing  them  may  be  calculated  by  Crum-Brown'a 
equation. 

If  eight  optically  active  substances  all  possess  one  common  radicle, 
and  the  other  radicles  are  chosen  from  a  group  of  six,  a  certain 
relationship  must  hold  between  the  numerical  values  of  the  respective 
molecular  rotations  provided  that  rotation  equivalents  can  be  assigned 
to  each.  Substances  fulfilling  these  requirements  are  the  methyl  and 
ethyl  esters  of  lactic,  mandelio,  chloropropionic,  and  chlorophenylacetio 
acids.  They  have  brim  carefully  prepared,  and  the  molecular  rotation 
measured  at  a  series  of  temperatures  between  lo  and  7t>  .  By  using 
these  numbers  it  is  shown  that  the  mathematical  relationship  referred 
to  above  doea  not  hold,  and  therefore  that  no  single  rotation  equivalent 
can  be  assigned  to  each  radicle. 

The  values  of  the  molecular  rotation  are  as  follows :  Diethyl  lactate, 

796  at  20°,  -966  at  70°;  ethyl  lactate,  -  1216  at  20°,  -  1434  at 
7(i  ;  methyl  mandelate,  27690  at  20°,  -23820  at  70';  ethyl  man 
delate,  22570  at  20°,  1  i*  7 1 0  at  70°;  methyl  ohloropropionate, 
+  2888  at  20°,  +2624  al  70°;  ethyl  ohloropropionate,  i  2576  at  20°, 
+  2207  al  70°;  methyl  ehlorophenylacetate,  i  7002  al  20°,  i  6978  al 
70°;  ethyl  ohlorophenylacetate,  r6622at20°,  r5671  al  70°.  Many 
of  the  results  are  not  in  satisfactory  agreement  with  those  of  Walden 
(Abstr.,  is:':.,  i,  150 j  L896,  i,  18  <:.  s. 

Photochemical  Equilibrium  of  Hydrogen  Chloride.  Ai.hbhd 
Coras  a,,d  Ai.kxamuia  \V Assi i  .1 1 «  \  i  ft  i  .  1909,42,8188—3186).— 
The  equilibrium  point  of  hydrogen  chloride  in  the  dark  lies  practically 

al   the  point,  of  complete  formatioii  of  this  OOmpound  from  its  clem. 

This  equilibriui in  be  brought  about  in  the  absence  of  light  by  suh 

mitting  the  mixta F  hydrogen  and  chlorine  to  'lie  catalytic  action 

"i  charcoal,     Hitherto  the  question  has  ool   been  investigated  as  to 
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whether  hydrogen  chloride  is  decomposed  into    its  elements   to   any 
extent  under  the  action  of  light. 

The  authors  find  that  if  pure  hydrogen  chloride  is  submitted  to  the 
action  of  ultraviolet  light  from  a  mercury-quartz  lamp,  it  is  split  up 
to  such  an  extent  that,  on  collecting  the  gases  over  a  solution  of 
potassium  iodide,  about  2  c.c.  of  hydrogen  are  produced  in  a  quarter  of 
an  hour.  The  hydrogen  chloride  was  passed  through  a  quartz  tube, 
which  was  at  a  distance  of  about  2  cm.  from  the  lamp,  and  the  tubiDg 
through  which  the  gases  were  led  away  from  the  quartz  tube  was 
protected  from  all  light.  If  the  quartz  tube  was  replaced  by  one  made 
of  ordinary  glass  or  of  Uviol  glass,  no  decomposition  of  the  hydrogen 
chloride  took  place. 

The  constant  for  the  photochemical  equilibrium  is 
/fc  =  ([H,][Cl2])/[HCl]2=6'25  x  lO-6. 

Details  are  reserved  for  a  further  communication.  T.  S.  P. 

Electrochemistry  of  Light.  VIII.  Wilder  D.  Bancroft 
(J.  Physical  Ghem.,  1909,  13,  538 — 573.  Compare  this  vol.,  ii,  454, 
632). — The  paper  deals  mainly  with  photographic  reversals,  when  both 
a  positive  and  a  negative  image  occur  on  the  plate.  The  work  of 
Waterhouse,  Guebhart,  Kogelmann,  Homolka,  Carey  Lea,  and  others 
is  discussed  at  length,  and  in  many  cases  their  observations  are 
explained  on  the  author's  theory  of  reversal. 

Waterhouse  has  shown  that  the  addition  of  thiocarbamide  to  the 
developer  produces  reversal,  and  the  author  shows  that  both  the 
positive  image  as  well  as  the  negative  image  consists  of  silver,  and  not 
of  silver  sulphide  as  might  perhaps  be  expected.  For  this  and  other 
reasons  it  is  suggested  that  the  thiocarbamide  renders  the  unexposed 
silver  bromide  relatively  more  sensitive  than  the  exposed  bromide,  the 
positive  image  being  therefore  the  more  dense.  This  view  is  supported 
by  the  fact  that  the  process  can  be  divided  into  two  stages.  If  an 
exposed  plate  is  dipped  into  a  solution  of  thiocarbamide  alone,  the 
emulsion  is  ripened,  and  when  the  plate  is  washed  and  then  immersed 
in  an  ordinary  developer,  a  positive  is  obtained.  The  Guebhart 
reversal  can  be  accounted  for  on  similar  lines,  the  sensitising  agent  in 
this  case  being  sodium  sulphite.  Some  special  cases  of  retarded 
development  are  discussed  in  detail. 

Carey  Lea's  apparent  reversals  with  dilute,  but  not  with  concen- 
trated, sodium  hypophosphite  are  due  to  the  fact  that  the  hypo- 
phosphite  acts  both  as  a  reducing  agent  and  as  a  solvent  for  silver 
bromide.  If  the  immersion  is  comparatively  short,  the  reducing  action  is 
the  more  important,  and  the  treated  portion  develops  dark.       G.  S. 

Reduction  of  Ferric  Chloride  by  the  Light  of  the  Mercury 
Vapour  Lamp.  Alfred  Benrath  (J.  pr.  Chem.,  1909,  [ii],  80, 
283— 287).— It  has  been  shown  previously  (Abstr.,  1905,  i,  730)  that 
methyl  alcoholic  ferric  chloride  is  reduced  in  sunlight,  ferrous  chloride, 
hydrogen  chloride,  and  formaldehyde  being  the  primary  products, 
whilst  methyl  chloride  and  formaldehyde  hydrochloride  are  obtained 
by  secondary  reactions. 

If  the  light  acts  merely  as  a  catalyst,  the  velocity  of  the  reaction 
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should  be  proportional  to  the  concentration.  Experiments  on  methyl 
or  ethyl  alcoholic  solutions  of  ferric  chloride  in  quartz  vessels  of 
1*3  cm.  diameter,  placed  12  cm.  from  a  110-volt.  mercury  vapour  lamp, 
show,  however,  that  the  quotient  tjc  (where  c  is  the  concentration  of 
the  solution  and  t  the  time  required  for  its  decolorisation)  is  nearly 
constant,  proving  that  the  amount  of  light  energy  required  to  reduce 
a  definite  quantity  of  ferric  chloride  is  nearly  constant  and  inde- 
pendent of  the  concentration.  The  light  acts,  therefore,  not  as  a 
catalyst,  but  as  an  actual  generator  of  chemical  energy.  It  follows 
that  the  reduction  of  the  ferric  chloride  must  proceed  more  rapidly 
the  narrower  the  containing  vessel  ;  this  is  proved  experimentally. 

A  method  of  determining  the  change  of  concentration  of  the  solution 
after  a  definite  exposure  to  the  light  is  based  on  the  tact  that  the 
change  of  the  density  of  a  reacting  mixture  is  proportional  to  the 
change  of  concentration  of  the  reacting  substances.  A  3%  solution  of 
ferric  chloride  in  ethyl  alcohol  or  a  4%  solution  in  methyl  alcohol  is, 
expo.sed  to  the  mercury  vapour  light,  for  definite  intervals  of  time 
t,  and  the  density  of  the  system  is  also  determined  ;  it  is  found  that 
AxiO7/*  is  practically  constant  (A  representing  the  change  of 
density).  C.  S. 

Effect  of  Temperature  on  the  Photodynamic  Action  and 
the  Action  of  Light  on  Invertase.  B.  Hannes  and  Alb.  Joi>- 
blaueb  (Biochem.  Zeitsch.,  1909,  21,  1 10 — 1  13).  — Solutions  of  invertin 
were  exposed  to  sunlight  from  which  the  heat  rays  were  eliminated, 
with  and  without  addition  of  eosin,  at  10° and  30°.  It  was  found  that 
the  increased  temperature  (20°)  produced  exactly  the  same  amount  of 
injury  in  both  cases,  the  percentages  being  11*2  and  36'1  at  10°,  and 
126  and  40-6  at  30°.  N.  U.  J.  M. 

Radioactive  Minerals  in  Common  Rocks.  J.  \V.  Watihs 
(I'lnl.  May.,  1909,  [vi],  18,  677— C>7'.').  -Experiments  have  been  made 
to  determine  in  what  minerals  the  radioactivity  of  igneous  rooks  is 
ni'i-t  concentrated.  Cornwall  granite,  from  which  kaolin  anil  mien 
bad  been  previously  removed,  was  fractionated  by  means  of  bromoform, 
and  afterwards  by  means  of  n  magnet.     The  radioactivity  was  found 

to    be    chiefly    concentrated    in    a    small     fraction    which    spci 
examination  indicated  to  he  anntase  or  in t i le. 

Similar  methods  applied  to  a  gneiss  from  the  [nner  Hebrides  showed 

that    the  activity  was  ( centrated    in  a   very  heavy,  mm  magnetic 

mineral  occurring  in  very  small  crystals,  which  proved  to  he  zircon. 

II.  M.  D. 

Radioactivity  of  Certain  Lavas.  John  .Ioi.v  (Phil.  Mag.,  1809, 
[vi],  18,  f>77 — U86). —  The  radioaotivity  of  Vesuviau  and  other  lavas 

baa  been  meast I, and  the  proportions'  of  radium  and  thorium  winch 

they   contain   an   tabulateo,     The   value,   of    the    radioaotivity   ol 

Vcmivmii  lavas  from  1631  op  to  the  prs  enl  daj  are  al mally  high, 

ami  appeal  to  show  a  progressiva  inoreaae  according  as  they  i I 

d ■  t .-.-.- 1 , t  eruption,     The  value  obtained  for  a  very  old  teuoitio  rock 
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from  the  prehistoric  eruption  of  Monte  Somma  was  less  than  the 
normal  for  igneous  rocks.  The  progressive  increase  in  radioactivity 
suggests  that,  as  time  progresses,  materials  richer  and  richer  in  radium 
are  being  tapped.  This  may  very  well  be  the  case  in  spite  of  the  fact 
th*t  the  lavas  have  shown  a  remarkable  constancy  in  chemical  com- 
position from  the  earliest  times. 

The  question  as  to  the  connexion  between  radioactivity  and 
vulcanicitv  is  discussed,  and  an  estimate  is  made  of  the  intrinsic 
heating  effect  of  the  lavas  on  the  basis  of  their  content  of  radioactive 
materials.  From  the  mean  radium  and  thorium  content  of  the 
Yesuvian  lavas  ejected  since  1631,  it  is  calculated  that  a  rise  of 
temperature  of  about  150°  in  one  million  years  is  produced,  assuming 
no  loss  by  conduction.  H.  M.  D. 

The  Radioactive  Elements.  II.  Daniel  Stkumholm  and 
The  Svedberg  (Zeitsch.  anory.  C/tem.,  1909,  63,  197—206.  Com- 
pare this  vol.,  ii,  200). — Of  the  actinium  series,  actinium-X  belongs 
to  the  alkaline  earth  group,  being  isomorphous  with  barium. 
Actinium  itself  is  isomorphous  with  lanthanum,  and  radioactinium  with 
thorium. 

Attempts  which  have  been  made  to  determine  the  coefficient  of 
distribution  of  radioactive  elements  between  crystals  of  barium  nitrate 
and  the  mother  liquor,  indicate  that  the  coefficient  is  constant  over  a 
considerable  range  of  concentration,  and  is  the  same  for  thorium- A', 
actinium-X,  and  radium. 

In  the  thorium,  actinium,  and  ra'lium  series,  the  element  immediately 
preceding  the  emanation  is  an  alkaline  earth  metal.  Before  this  comes 
an  element  isomorphous  with  thorium.  A  modification  of  the  periodic 
table  is  suggested,  in  which  the  three  radioactive  series  are  arranged 
parallel  with  one  another  in  the  sixth  period.  C.  H.  D. 

Complex  Nature  of  Radium-C.  Otto  Hah.v  and  Lise  Meit.ner 
(Physikal.  Zeitsch.,  1909,  10,  697 — 703). — Measurements  have  been 
made  to  ascertain  whether  the  /3-rays  emitted  by  disintegration  products 
of  radium  are  homogeneous  or  not. 

From  a  solution  of  the  active  deposit,  radium-C  is  completely 
removed  by  repeated  treatment  with  animal  charcoal,  and  radium-/)' 
precipitated  by  means  of  barium  sulphate.  The  absorption  of  the 
/3-rays  of  the  freshly  prepared  material  by  aluminium  indicates  that 
these  rays  are  homogeneous.  By  the  same  process  it  is  found  that  the 
/3-radiation  of  ladium-C  is  nonhomogeneous,  and  the  conclusion  is  drawn 
that  radium-C  consists  of  two  or  more  substances.  By  investigation  of 
the  decay  curves  of  the  radium-C,  obtained  by  collecting  the  particles 
of  matter  set  free  when  /3-rays  are  expelled  from  radium-/?,  this  con- 
clusion is  confirmed.  The  half-decay  periods  of  the  products  obtained 
vary  between  one  and  2-5  minutes,  so  that  radium-C  consists  of  at 
least  two  substances,  radium-Cj  aud  radium-C„.  There  is  also  some 
evidence  that  the  latter  is  complex,  one  of  its  components  having  a 
period  of  a  few  seconds,  the  other  a  period  of  two  to  2"5  minutes. 

H.  M.  D. 
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Action  of  Radium  Emanation  on  the  Elements  of  the 
Carbon  Group.  Sir  William  Ramsay  and  Fkancis  L.  Usher  (Ber., 
1909,  42,  2930—2931.  Compare  Trans.,  1909,  95,  624).— .Solutions 
of  different  salts  of  the  carbon  group  of  elements  have  been  submitted 
to  the  action  of  radium  emanation,  which  was  collected  in  one  week 
from  a  solution  of  radium  bromide  containing  02111  gram  of  metallic 
radium.  After  the  emanation  had  been  carefully  freed  from  carbon 
dioxide,  it  was  introduced  into  an  evacuated  glass  vessel  containing 
the  solution  to  be  experimented  on,  and  the  whole  left  for  four  week?. 
The  gases  were  then  collected  and  analy.-ed,  with  the  following  results  : 

Vol.  of  Oxyhydrogen 

emanation,       X ._,.  0„,  CO.,,  CO,  gas,           H5 

Solution  of       c.iinii.           c.c.  c.c.  c.c.  c.c.  c.c.           c.c. 

HaSiF,     00721  0-063  9-15          1-03 

TuSig.,   0-0912  0-210  0-054  0'096                          069 

Zr(NOs)4 0-0692  0-762  0-116  0'008                          — 

Zr|NO,)4 0  0865  0-456  0-124  0'002                          — 

Th(NO,)4 0-1120  3-686  0-551 

Th(NO,)4 0-0765  0-639  0'124           —                               — 

Pb(C10,)a 00649  2-655        0-007  0-006  2-531          — 

Thus  each  of  the  elements  of  the  carbon  group,  without  exception, 
gives  rise  to  carbon  compounds  under  the  action  of  radium  emanation  ; 
the  quantities  produced  are,  however,  not  equal.  It  is  not  improbable 
that  elements  with  a  high  atomic  weight  are  more  easily  broken  down 
than  those  of  lower  atomic  weight.  Lead,  however,  seems  to  be 
especially  stable,  showing  little  tendency  to  change  into  carbon. 

Mercurous  nitrate  gave  no  trace  of  carbon  monoxide  or  dioxide. 

T.  S.  P. 

Secondary  Radiation  of  X-Rays.  Paolo  Rossi  (Rend.  Accad. 
Sci.  Fie.  Mat.  Nopoli,  l!Mi9,  [iii],  15,  G7 — 75.  Compare  Townsend, 
Proc.  Camb.  Phil.  Soc,  1899,  10,  217). — The  author  finds  that  the  fact 
that  strata  which  are  isotransparent  for  a  given  quality  of  A' -rays, 
exercise  in  general  different  absorptions  on  the  secondary  radiations 
excited  by  them,  has  a  marked  influence  on  the  intensity  and  nature  of 
the  secondary  radiation  leaving  the  radiating  body.  In  this  way  can 
he  explained,  at  least,  qualitatively,  the  facts  that  the  secondary 
radiation  is  less  intense  but  more  penetrating  for  aluminium  than  for 
copper,  and  that  with  a  thin  plate  of  aluminium  this  secondary  radia 
tion    is   not  only   les     copiou  ,   l.ut.  also   lc-s   penetrating   than   with   a 

thick  plate. 

Marked  incroaso  of  the  hardness  of  the  primary  rays  is  accompanied 
by  variation  of  the  relations  hot  ween  the  intensities  of  the  secondary 
emissions  of  different    substances,  in  sonic  cases  to  such  an   extent  as 

to  change  the  order  of  these  substances  with  respect  to  intensity  of 
emit  ion.     It  would  appear,  indeed,  that  the  Bofter  rays  are  the  less 

active  in  exciting  the  secondary  radiation   of   such   BubstanC68,  so   that 

.■I dary  .V  rayi  obey  a  law  similar  to  that   of  stokes   relative  to 

fit loence.  T.  II.  1'. 

Retardation  of  a-Rays  by  Metals  and  Gases.  T.  Smith 
Taylor (PAt/.  Mag.,  1909,  [vil  18,604—610*  Compare  A.bstr.,  1908, 
ii,  798).     Farther  examination  of  the  retarding  effect  of  metal 

i»,  [It],  28,  867 
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a-r.ivs  has  shown  that  for  sheets  of  different  metals  of  equal  air 
equivalents,  the  rate-:  at  which  the  air-equivalents  decrease  with  the 
speed  of  the  a-particles  are  approximately  proportional  to  the  square 
roots  of  the  respective  atomic  weights.  The  air  equivalents  of 
hydrogen  layers  increase  as  the  speed  of  the  entering  particles 
decrease-%  whilst  the  air-equivalents  of  sheets  of  paper  and  celloidin 
remain  constant.  On  the  other  hand,  the  hydrogen-equivalents  of 
paper,  celloidin,  and  air  decrease  as  the  speed  of  the  a-particles 
decreases. 

The  observation,  made  by  Bragg,  that  the  total  ionisation  produced 
by  the  a-particle  is  the  same  in  air  and  hydrogen,  is  confirmed  by  a 
more  direct  method.  It  seems  probable  that  for  large  ranges  the 
a-particle  loses  its  energy  more  rapidly  the  higher  the  atomic  weight 
of  the  substance  through  which  it  passes  ;  this  difference  diminishes, 
however,  and  for  low  ranges  the  loss  of  energy  is  the  more  rapid  the 
lower  the  atomic  weight  of  the  substance.  A  comparison  of  the  Bragg 
curves  for  air  and  hydrogen  indicates  that  the  large  iouisation  at  low 
ranges  is  due  to  some  extent  to  the  fact  that  the  particle  loses  its 
energy  more  rapidly  in  this  part  of  the  range.  H.  M.  D. 

y-Rays  of  Uranium  and  Radium.  Frederick  Soddy  and 
Alexahbbk  S.  Russell"  (PM.  Mag.,  1909,  [vi],  18,  620—649.  Com- 
pare this  vol.,  ii,  460). — A  comparison  of  the  y-radiations  of  uranium- A' 
and  of  radium  has  been  made,  and  from  the  results  the  conclusion 
is  drawn  that  the  j3-  and  y-radiations  are  probably  not  interdependent. 
The  ratio  of  the  /3-  to  the  y-rays  of  uranium-A  is  62  when  the  same 
ratio  for  radium-C  is  taken  as  unity,  the  rays  in  each  case  being 
measured  through  1  cm.  of  lead.  When  the  absorption  in  the  lead  is 
allowed  for,  the  value  of  the  ratio  for  uranium  is  50.  The  ratio  for 
uranium  is  only  18  when  the  rays  are  measured  through  06  cm.  of 
aluminium,  so  as  to  admit  auy  soft  y-radiation  if  present. 

For  thicknesses  less  than  1  cm.  of  lead  or  its  equivalent,  the 
absorption  of  the  y-rays  of  uranium  does  not  follow  any  simple  law. 
For  greater  thicknesses  the  absorption  is  exponential,  and  is  pro- 
portional to  the  density  of  the  absorbing  material.  The  value  of  k/d 
for  all  but  the  heaviest  and  lightest  substances  was  found  to  be 
0'047  for  uranium  and  0040  for  radium,  the  ratio  being  1  -IS.  Lead 
appears  to  behave  abnormally,  and  the  value  of  A.  d  is  00636  for 
uranium  y-rays  and  0'0434  for  radium  y-rays,  the  ratio  being 
1-465. 

The  initial  y-radiation  of  that  amount  of  uranium-A"  which  is  in 
equilibrium  with  one  kilogram  of  uranium  was  found  to  be  equal  to 
that  of  0015  mg.  of  a  sample  of  a  radium  compound  containing  66-6% 
of  radium.  H.  M.  D. 


Absorption  of  Uranium-A  by  Charcoal.  Albert  Kitzel 
(Zeilsch.  phyrikal.  Cham.,  1909,  67,  724— 761).— The  measurements 
were  made  with  solutions  of  uranium  nitrate  varying  in  concentration 
from  A/10  to  N.  As  the  uranium  was  in  radioactive  equilibrium  with 
uranium-A,  the  concentration  of  the  solutions  with  reference  to 
the    latter   was  known.     A    method   is  described   for  estimating  the 
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amount  of  uranium- A  iu  a  solution  by  measuring  the  /J-radiation  with 
an  electroscope  in  the  usual  way. 

When  charcoal  is  shaken  with  a  solution  containing  uranium- J  the 
latter  is  taken  up  by  the  charcoal,  at  first  rapidly,  then  more  slowly, 
and  equilibrium  is  only  attained  after  shaking  for  about  ten  days.  At 
equilibrium,  the  amount  taken  up  by  the  charcoal,  Cs,  is  proportional 
to  that  in  the  solution,  Ci.  It  is  considered  that  unuiium-A  is  at  first 
adsorbed  on  the  surface  of  the  charcoal,  and  then  slowly  diffuses  into 
it.  The  magnitude  of  the  ratio  C'r-Cs  is  the  .smaller  the  smaller  the 
concentration  of  the  uranium  nitrate  solution,  and  also  depends  on 
whether  other  radioactive  substances  besides  uranium- A"  are  present  in 
solution. 

Experiments  have  also  been  made  on  the  partition  of  uranium-A' 
between  charcoal  and  solutions  containing  no  uranium.  For  solutions 
of  hydrochloric,  nitric,  and  sulphuric  acid,  equilibrium  is  reached  in  a 
few  hours,  and  the  equation  holds:  Ci  =  const.  (C\.  -k),  where  k  is 
a  constant.  Uranium- A*  is  also  ab  orbed  by  alkalis,  but  not  by  water, 
salt  solutions,  or  ether.  In  these  respects  it  behaves  just  like  the 
decomposition  products  of  thorium  investigated  by  von  Lerch  (Abstr., 
1904,  ii,  8).  Q.  S. 

Ionium.  Bruno  Keetman  (Jahrb.  liadioaktiv.  Eleklronik.,  1909,  6, 
265 — 274). — The  production  of  very  active  preparations  of  ionium 
from  the  residues  obtained  in  working  up  uranium  ores  containing  but 
little  thorium  is  described.  On  addition  of  hydrofluoric  acid  to  the 
strongly  acid  solution  of  the  raw  material,  a  mixture  of  fluorides  of  the 
rare  earths,  calcium  and  uranium,  together  with  about  0'25%  of 
thorium,  is  obtained.  The  fluorides  are  e  inverted  into  sulphates,  and 
from  the  aqueous  solution  of  these,  ionium  and  thorium  are  separated 
quantitatively  by  means  of  precipitated  zinc  hydroxide.  The  strongly 
acid  solution  of  the  precipitate  is  then  treated  with  oxalic  acid,  when 
ionium  thorium  oxalate  is  thrown  down.  From  500  kilograms  of  raw 
material,  1  10  grams  of  the  oxalate  wero  obtained,  with  an  activity  2(H) 
times  as  large  as  that  of  metallic  uranium.  Although  a  large 
number  of  methods  were  tried,  it  was  not  found  possible  to  separate 
the  ionium  from  the  thorium. 

The  rate  of  formation  of  radium  from  ionium  was  determined  with 
the  above  material,  and  the  observations  give  [800  years  for  the  life 

,  ..I'   radium.     This   is   in   good   agreement    with    the   value  given    by 

Ku.'Jua ford  and  ( leiger. 

[oni  I'm    was  detected  in  a  sample  of  uranyl  ammonium  carbonate 

prepared   by  Ktammelsberg,     Since  the  exact,  date  of  the  preparation 

of  this  mat.  ••rial   IS  not  known,  I  he  del  ermine  1  amount    ol    nunum  can  in  it 

be  used  to  tleduce  accurate!)   the  life  of  ionium.     The  data  indicate, 
however,  thai    thi    it    i  vera!  thousand  yean. 
The  relation!  hip  of  actinium  to  ionium  b  imined,  and,  us  ■ 

t,  il  i    prov\«d  thai  actinium  is  notadi t  product  of  the  ti 

I  i  mat  urn  of  ionin  m, 

liy    reason    of     its    high   and   very   constant    activity,  ionium  -thorium 
PSCODOineilded    U    ■     suitable      substance     for      te  ting    the 

•  '■■  'i ten  and  for  determining  capacities,      II.  M.  I>. 
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Escape  of  Negative  Electrons  from  Reacting  Metals. 
Fhitz  Habek  and  G.  Just  (Ann.  Physik,  1909,  [iv],  30,  411—415).— 
Experiments  are  described  which  show  that  negative  electrons  are 
given  off  by  the  alkali  metals  when  these  undergo  oxidation  in  moist 
air.  If  the  liquid  alloy  of  sodium  and  potassium,  contained  in  an 
insulated  vessel,  is  connected  with  the  negative  pole  of  a  high  poten- 
tial battery,  and  a  metal  disk,  connected  with  an  electroscope,  is  placed 
above  the  alloy  at  a  distance  of  a  few  centimetres,  it  is  found  that  the 
electroscope  becomes  negatively  charged  when  the  surface  of  the  alloy 
is  disturbed  so  as  to  expose  the  unaltered  metals  to  the  action  of  the 
air.  When  the  alloy  is  connected  with  the  positive  pole  of  the  battery, 
the  electroscope  is  unaffected.  Experiments  in  hydrogen  and  dry  air 
gave  no  result. 

The  employment  of  an  electrical  field  to  remove  the  negative 
electrons  from  the  surface  of  the  oxidising  metal  is  not  essential.  This 
can  also  be  effected  by  passing  a  current  of  dry  air  over  the  freshly 
exposed  surface.  From  this  observation  the  authors  draw  the  con- 
clusion that  the  electrons  move  with  small  velocity.  Apart  from  this 
small  velocity  of  the  emitted  electrons,  the  reaction  effect  is  very 
similar  to  the  photo-electric  effect.  H,  M,  D. 

Kinetic  Energy  of  the  Positive  Ions  Emitted  from  Various 
Hot  Substances.  F.  C.  Brown  (Phil.  Mag.,  1909,  [vi],  18, 
649 — 672.  Compare  this  vol.,  ii,  368). — Measurements  have  been  made 
of  the  kinetic  energy  of  the  positive  ions  emitted  by  gold,  silver, 
palladium,  tantalum,  nickel,  platinum,  osmium,  tungsten,  iron,  and 
aluminium  phosphate  at  high  temperatures. 

The  radiating  surface  of  from  02  to  0'3  sq.  mm.  area  was 
located  in  the  centre  of  a  disk  of  13  mm.  diameter,  and  the  ions 
emitted  impinged  on  a  parallel  disk  less  than  1  mm.  distant.  1  Hfferent 
potentials  were  applied  to  the  parallel  disc,  and  the  corresponding 
thermo-ionic  currents  were  determined. 

The  experimental  data  indicate  that  the  mean  kinetic  energy  of  the 
positive  thermo-ions  emitted  from  hot  substances  is  independent  of 
the  material  from  which  the  ions  are  emitted,  and  varies  directly  as  its 
absolute  temperature.  On  the  assumption  that  the  translational 
kinetic  energy  of  the  ions  has  the  same  mean  value  as  the  molecules 
of  a  gas  at  the  same  temperature,  the  charge  of  the  thermo-ions  is 
found  to  l"55xl0~20  electrostatic  units.  This  is  approximately  the 
same  as  the  charge  carried  by  ions  from  other  sources.  H.  M.  D. 

Extension  of  the  Law  of  Corresponding  States.  Hans 
Happel  (Physikal.  Zeitsch.,  1909,  10,  687 — 693).— From  the  relation- 
ship which  according  to  the  theory  of  Clausius  and  Mosotti  exists 
between  the  dielectric  constant,  the  volume  of  the  molecules,  and  the 
specific  volume  of  a  substance,  the  author  considers  that  substances  in 
corresponding  states  should  have  the  same  dielectric  constant.  By 
reference  to  the  data  for  carbon  tetrachloride,  benzene,  and  other 
aromatic  hydrocarbons,  hexane,  octane,  carbon  dioxide,  nitrous  oxide, 
oxygen,  nitrogen,  and  carbon  monoxide,  it  is  shown  that  this  is  approxi- 
mately true  if  the  substances  compared  show  a  certain  degree  of 
correspondence.  H.  M.  D. 
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Conductivity  and  Ionisation  of  Polyionic  Salts.  Arthur  A. 
Koyes  and  John  Johnston  (J.  Amer.  C'hem.  Soc.,  1909,  31, 
987 — 1009). — In  an  earlier  paper  (Abstr.,  1908,  ii,  347)  an  account 
was  given  of  a  study  of  the  ionisation  aud  conductivity  of  various  salts 
in  aqueous  solution  through  a  wide  range  of  temperature.  As  these 
salts  contained  only  univalent  and  bivalent  ions,  the  investigation  has 
now  been  extended  to  salts  containing  ions  of  higher  valency  as  well 
as  to  other  salts  of  the  uni-bivalent  type. 

Measurements  have  been  made  of  the  conductivity  of  aqueous 
solutions  of  various  concentrations  and  at  temperatures  ranging  from 
0°  to  156°,  of  one  uni-univalent  salt,  potassium  nitrate  ;  two  uni- 
bivalent  salts,  potassium  oxalate  aud  calcium  nitrate  ;  two  uni-tervalent 
Baits,  potassium  citrate  and  lanthanum  nitrate  ;  and  four  salts  of  still 
higher  types,  namely,  potij^Miiui,  calcium,  and  barium  ferrocyauides, 
and  lanthanum  sulphate.  The  results  show  that  the  principles 
previously  derived  (luc.  cit.)  from  a  study  of  the  salts  of  uni-univalent 
and  uni-bivalent  types  apply  also  to  those  of  higher  types. 

The  depression  of  the  f.  p.  caused  by  most  of  the  salts  studied  has 
also  been  determined.  From  these  measurements,  the  mol.  number,  i 
(the  number  of  mols.  resulting  from  one  formula  weight  of  the  salt), 
has  been  calculated,  and  compared  with  the  mol.  number  derived  from 
the  conductivity  by  the  expression  :  t=l  +  («-  1)(A/A0).  Between  the 
two  values  thus  obtained  for  i,  considerable  differences  exist  which 
cannot  be  explained.  E.  G. 

Change  of  the  Equivalent  Conductivity  of  Ions  with  the 
Temperature.  John  Johnston  (J.  Amer.  Chetn.  Soc,  1909,  31, 
1010 — 1020). — In  a  study  of  the  conductivity  of  polyionic  salts 
(preceding  abstract),  the  values  were  required  of  the  equivalent 
conductivity,  A0,  at  zero  concent  ration  between  0°  and  156°.  Since 
actual  measurements  with  extremely  dilute  solutions  are  not  trust- 
worthy, the  values  have  been  calculated  on  the  assumption  that  at  the 
higher  temperatures  the  equivalent  conductivities  of  the  potassium 
and  chloride  ions  are  equal. 

The  results  show  that  the  equivalent  conductivity  of  each  of  the 
ions  of  the  salts  studied  (loo.  cit.),  except  the  hydrogen  and  hydroxy] 
ions,  is  a  function  of  the  fluidity,  </j.  of  water,  of  the  form  \  /•</>'", 
where  in  is  a  ((instant  for  each  ion  varying  between  0'81  and  1'03  fox 
the  different  ions,  [t  is  also  shown  that  the  relation  between  A  and 
the  temperature  t  can  beexpi essed  by  the  equation:  A  ( 1 /, :)(<  i  l.'!'2f>)'\ 
Values  of  the  constants  p  and  of  log  k  arc  given,  so  that  the  con 
duct  p.  ii  j  of  any  ion  al  any  temperature  can  be  calculated, 

Values  of  the  ratio  A  ./,  are  also  given  for  the  various  ions  at  the 
different  temperatures,  and  these  indicate  that  the  ratio  decriii  • 
the  temperature  increases,  the  decree  e  being  greater  the  greater  the 

conductivity,  and  also  that  the  exceptional  behaviour  of  i if  the 

oially  il of  higher  valenoy,  is  due  to  a   change  in  theii 

be  of  hydrat  ion  wii  h  t  he  temporal  ui  a 

It  is  shown,  by  meani  of  the  data  publi  bed  by  Dutoil  ind 
Duperthuis  (this  vol.,   ii,    !'-'<»),   that  analogous  results  obtain   with 

Lit  ions  of  sodium  iodide  in  various  organic  »oh  cuts.  IS.  *!. 
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Electrical  Conductivity  and  Plasticity  of  Isomorphous 
Mixtures  of  Lead  with  Indium  and  Thallium.  Nicolai  S. 
Kurxakoff  and  S.  F.  Schemtschuschny  (Zeitsch.  anorg.  Chem.,  1909, 
64,  149 — 183). — Lead  and  indium  form  a  complete  series  of  isomor- 
phous mixtures.  The  electrical  conductivity  measured  on  drawn  wires 
has  been  determined  at  25°  and  100°.  The  conductivity  curve  and  the 
curve  of  temperature-coefficients  of  the  resistance  have  the  U -shape 
characteristic  of  isomorphous  series.  The  plasticity  is  measured  by 
determining  the  pressure  required  to  produce  flow  through  a  given  open- 
ing at  the  ordinary  temperature.  Using  a  cylinder  S'66  mm.  in 
diameter  and  an  aperture  2 '81  mm.,  a  pressure  is  required  which 
varies  from  106  kilograms  per  sq.  mm.  for  pure  lead  and  3  06  for 
pure  indium  to  2372  for  a  mixture  of  equal  atomic  proportions  of 
the  two  metals.     The  curve  is  the  reverse  of  the  conductivity  curve. 

Lead  and  thallium  (Kurnakoff  and  Pushin,  Abstr.,  1907,  ii,  262) 
form  two  series  of  solid  solutions,  o  from  0  to  6'5  and  /3  from  247 
to  100  atomic  %  Pb.  There  is  a  maximum  on  the  freezing-point 
curve  at  about  36  atomic  %  Pb,  but  this  does  not  correspond 
with  any  compound,  although  Lewkonja  (Abstr.,  1907,  ii,  261)  assumes 
the  existence  of  PbTI2.  The  conductivity  and  temperature-coefficient 
curves  are  quite  continuous  throughout  the  /3-range,  indicating  a 
continuous  series  of  solid  solutions  without  any  compound.  The 
conductivity  of  thallium  is  lowered  by  the  addition  of  lead,  reaching  a 
minimum  at  3  atomic  %  Pb,  and  then  rising  to  a  maximum  near  the 
original  value.  The  existence  of  a  third  solid  solution,  y,  is  thus 
indicated  lying  between  the  a  and  fi  ranges.  A  quite  similar  curve  is 
given  by  the  pressures  required  to  produce  flow. 

Measurements  of  the  plasticity  of  crystalline  salts  show  that  the 
pressure  required  to  produce  flow  diminishes  in  the  series :  alkali 
chloride,  bromide,  iodide  ;  and  rubidium,  potassium,  ammonium,  but 
increases  in  the  series  silver  chloride,  bromide,  iodide.  Salts  containing 
water  of  crystallisation  flow  under  a  low  pressure.  Among  metals, 
the  pressure  is  found  to  increase  in  the  order  Na,  In,  Tl,  Pb,  Sn,  Bi, 
Cd,  Zn.  The  hardness,  measured  by  Brinell's  ball  test,  gives  a 
curve  closely  parallel  with  that  of  the  pressure,  and  either  method 
may  be  used  indifferently  to  measure  hardness.  C.  H.  D. 

New  Method  for  Measuring  the  Electrolytic  Dissocia- 
tion of  Water.  C.  S.  Hudson  (J.  Amer.  Cliem.  Soc,  1909,  31, 
1136— 1138).— It  has  been  shown  (Abstr.,  1907,  ii,  942)  that  the 
velocity  coeflicient,  k,  of  the  mutarotation  of  dextrose  in  aqueous,  acid, 
or  alkaline  solution  is  given  by  the  expression  :  A  +  -B(H')  +  C(OH'), 
where  A,  B,  and  C  are  constants,  and  H"  and  OH'  the  concentrations 
of  the  hydrogen  and  hydroxyl  ions  in  the  solutions.  If  the  velocity 
coeflicient  in  aqueous  solution  is  written  kw,  and  the  hydrogen  ion 
concentration,  which  in  this  case  is  equal  to  that  of  the  hydroxyl  ion, 
is  written  H'1(.,  we  have  kw  =  A  +  (B  +  C')H°„.,  which  gives 
ii-w  =  (kw-A)/{B  +  V). 

This  relation  affords  a  new  method  for  determining  the  electrolytic 
dissociation  of  water,  since  k,,,,  A,  B,  and  C  can  be  found  experiment- 
ally by  determining  the  rate  of   mutarotation  of  dextrose  in  aqueous, 
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acid,  and  alkaline  solutions.  The  method  is  not  very  accurate,  but  it 
is  probable  that  better  results  could  be  obtained  from  measurements 
with  lrevulose.  E.  G. 


Electromotive  Forces  Produced  by  Acid  and  Alkaline 
Solutions  Streaming  through  Glass  Capillary  Tubes. 
Alexander  T.  Cameron  and  Erich  Oettincer  (Phil.  Mag.,  190!),  [vi], 
18,  586 — 603). — When  aqueous  solutions  are  caused  to  flow  through 
a  capillary  tube  containing  electrodes,  potential  differences  are 
established,  and  these  have  been  measured  for  very  dilute  solutions 
of  acids  and  alkali  hydroxides.  From  the  results  the  authors  draw 
the  conclusion  that  the  value  of  5  volts,  given  by  Helmholtz  and 
Dorn  as  the  potential  difference  between  glass  and  water,  is  approxi- 
mately correct.  For  dilute  solutions  of  acids  and  alkalis  (1/1000  to 
1/50(10  normal),  the  corresponding  potential  differences  are  about 
0'5  volt  smaller  or  larger.  Although  the  sign  of  the  change  in  the 
potential  difference  is  that  predicted  by  Helmholtz's  theory,  the 
magnitude  is  about  three  times  as  large  as  that  indicated  by  theory. 

H.  M.  D. 

Electromotive  Force  of  Iodine  Concentration  Cells,  One 
Electrode  of  which  is  Saturated  with  Iodine.  Arthur  P. 
Laurie  (Zeitsch.  physikal.  C/iem.,  1909,  67,  627 — G39.  Compire 
Abstr.,  l'JOS,  ii,  1007). — The  proportion  of  iodine  ions  in  solutions  of 
potassium  iodide  of  different  concentrations,  saturated  with  iodine,  has 
been  determined  by  measurements  of  the  E.M.F.  of  iodine  concentra- 
tion cells.  One  electrode  was  surrounded  by  a  solution  of  potassium 
iodide  containing  a  little  iodine,  the  other  by  solutions  of  potassium 
iodide  of  varying  concentration,  saturated  with  iodine,  and  the  values 
of  the  l'-ion  concentration  were  calculated  by  substitution  in  Nerust's 
equation  in  the  usual  way.  Tho  contact  differences  of  potential  were 
corrected  for  by  using  a  concentrated  solution  of  ammonium  nitrite. 
Miasm  ements  of  the  solubility  of  iodine  in  solutions  of  potassium 
iodide  from  03-14.V  to  N  have  also  been  made  at  25  . 

The  results  .-how  that  in  solutions  of  potassium  iodide  from  0'0'J.>.V 
to  .V,  saturated  with  iodine,  the  number  of  molecules  of  the  Inr 
pota  nnu  iodide  and  bound  iodine  is  approximately  equal  to  that  of 
the  total  potassium  iodide  added,  hence  even  in  the  stronger  solutions 
there  is  very  little  formation  of  polyiodidea  higher  than  K I  .  In 
:>  olution  SiV  with  reference  to  potassium  iodide,  there  is  distinct 
evidence  of  polyiodide  formation,  although  the  proportion  is  still 
comparai  ively  small. 

I  n  another  series  of  liieMsiircineii!  1  at  20*4    ,  the  prop  irtion  of    I     ions 

present  in  solutions  containing  iodine  in  varying  proportions  up  to 

saturation   baa  been  determined,  and  certi ilu  ions  are  drawn 

from  the  n  all  In  a  normal  solution  of  potassium  iodide  containing 
very  little  iodine,  the  di  ooiatioc  eon  t.mi.  for  the  equilibrium 
i  I    |  l   i    the  same  as  that    in  dilute  solutions,  but  altera  when 

in iodi ri   cut,  the  I    leoleeule    becoming  more  stable. 

(i.  s. 
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Piezochemical  Studies.  III.  Influence  of  Pressure  on  the 
EM. P.  of  the  Weston  Element.  Ernst  Cohen  and  L.  R.  Sinnige 
(Zeitsch.  physikal.  Chain.,  1909,  67.  513 — 537.  Compare  this  vol.,  ii, 
291,  641,  796). — It  is  shown  that  the  influence  of  pressure  on  the 
E.M.F.  of  the  Weston  and  Clark  cells  is  satisfactorily  represented  by 
means  of  the  equation  :  E„  -  E0  =  tt(v1  —  «.,)  (1),  where  v,  and  v„  represent 
the  volumes  of  a  gram-equivalent  of  the  cell-materials  before  and  after 
the  passage  of  96,540  coulombs  of  electricity  through  the  cell,  and  it  is 
the  pressure. 

The  total  change  of  volume  (»,  —  v0)  occurring  in  the  Weston  cell  as 
a  consequence  of  the  passage  of  96,540  coulombs  is  considered  as 
regards  its  separate  parts,  which  are  calculated  from  known  data,  or 
have  been  determined  specially.  In  the  course  of  the  experiments  it 
has  been  found  that  Df  for  cadmium  is  S-643,  and  D'f  for  mercurous 
sulphate,  7064.  The  value  of  vx  —  v^  is  -  6'64  c.c.  at  25°.  When  this 
value  (with  the  sign  reversed)  is  substituted  in  equation  (1),  dEjdir  = 
6'97  x  10"6  volts  per  atmosphere  at  25°.  dE/dir  has  also  been 
determined  directly  between  0  and  1000  atmospheres,  as  described  in 
the  previous  paper,  and  the  value  632  x  10~6  volts  per  atmosphere  at 
25°  was  obtained,  in  good  agreement  with  the  above  value. 

Similar  measurements  have  also  been  made  with  the  Clark  cell. 
The  value  of  dE/d-Tr,  obtained  directly  and  according  to  equation  (1),  is 
in  both  cases  130  x  10"°  volts  per  atmosphere.  G.  S. 

Oxide  Theory  of  Oxygen  Electrodes.  VI.  Richard  Lorenz 
[and,  in  part,  Percy  E.  Spielmann  and  N.  Konstantinoff  (Zeitsch. 
Elektrochem.,  1909,  15,  661—666.  Compare  this  vol.,  ii,  640).— 
The  arrests  in  the  discharge  curve  of  a  polarised  platinum  anode 
at  higher  potentials  than  0'93  volt  probably  correspond  with  un- 
known higher  oxides  of  platinum.  An  electrode  immersed  in  solutions 
containing  persulphuric  acid  showed  potentials  varying  from  0'8S  to 
I'll  volts;  these  results  cannot  be  interpreted  at  present.  The 
curve  representing  the  current  as  a  function  of  the  E.M.F.  applied  to 
a  pair  of  platinum  electrodes  shows  very  indistinct  indications  of 
a  change  in  the  process  occurring  at  the  anode  at  0'8  to  1,  1 -4,  1  6,  and 
2'1  volts  with  sulphuric  acid  as  electrolyte;  when  a  concentrated 
solution  of  hydrochloroplatinic  acid  is  used,  the  points  at  l'Oaud  l-6 
volts  become  very  sharply  defined,  indicating  that  platinum  ions  take 
part  in  the  change. 

In  order  to  obtain  an  arrest  on  the  discharge  curve  of  a  polarised 
lead  anode.it  is  necessary  to  polarise  with  a  certain  minimum  E.M.F., 
which  is  from  0-38  to  067  volt  higher  than  the  corresponding  value 
found  on  discharging  the  electrode.  Furthermore,  the  curve  connect- 
ing current  and  applied  E.M.F.  during  the  change  exhibits  discon- 
tinuities, and  in  order  to  develop  an  arrest  in  the  discharge  curve  it 
is  necessary  to  pass  one  of  these  discontinuities  on  the  charge  curve. 
The  author,  therefore,  assumes  that  these  points  on  the  charge  curve 
are  not,  as  Le  Blanc  thinks,  due  to  the  discharge  of  an  ion  in 
the  solution,  but  rather  to  the  formation  of  some  compound  at 
the  electrode.  Each  such  compound  requires  a  definite  E.M.F.  to 
produce  it,  and  yields  a  definite  lower  E.M.F.  when  it  is  decomposed 
during  the  discharge  of  the  electrode.  T.  E. 

vol.  xcvi.  ii.  58 
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The  Metal  Tungsten  as  Valve  Electrode.  L.  H.  Walter 
(/.  Proc.  Inst.  Elect.  Eng.,  1909,  43,  547 — 552). — The  tungsten  anode 
was  made  from  the  filament  of  an  Or-rain  lamp ;  one  end  was 
embedded  in  Wood's  metal,  which  served  as  a  support;  the  cathode 
was  a  lead  cylinder  with  about  30  sq.  cm.  area  ;  the  anode  had  an  area 
of  about  01  sq.  cm.  The  tungsten  anode  has  a  very  pronounced 
valve  action,  the  insulating  film  being  formed  even  with  an  alternating 
current.  The  maximum  voltage  which  the  tungsten  anode  will  resist 
is  higher  than  that  found  for  aluminium,  but  lower  than  for  tantalum. 
In  sulphuric  acid  (D  1"2)  at  15°  it  is  about  90  volts,  and  it  is  not  very 
much  reduced  by  rise  of  temperature.  The  resistance  falls  off  very 
quickly  when  the  current  is  interrupted.  T.  E. 

Modification  of  Ostwald's  Bromide  Voltameter.  Warren  K. 
Lewis  (J.  Amer.  Chem.  Soc,  1909,  31,  1145 — 1146). — In  the  course  of 
certain  work,  a  voltameter  was  required  for  uso  with  exceedingly 
small  currents,  the  total  precipitate  being  only  a  few  milligrams.  It 
was  necessary  that  the  instrument  should  be  free  from  polarisation 
and  E.M.F.  due  to  concentration  cell  effects  or  other  electrochemical 
action.  The  Oatwald  bromide  voltameter  (Oswald-Luther,  J'/n/a.- 
C/teni.  Messungen,  430)  appeared  well  adapted  for  the  purpose,  but  the 
platinum  point  used  as  a  cathode  introduces  polarisation  and  the 
possibility  of  a  cell  effect.  This  objection  was  overcome  by  means  of 
the  following  modification. 

The  cathode  was  separated  from  the  anode  by  a  porous  cell,  and  was 
surrounded  by  potassium  bromide  solution  of  tin-  same  strength  as 
that  around  the  anode.  Precipitated  silver  bromide  was  added  to  the 
cathode  compartment  in  sufficient  quantity  to  cover  the  electrode. 
Since  the  pota.-sium  bromide  solution  in  both  compartments  was 
saturated  with  silver  bromide,  the  silver  ion  concentration  about  both 
electrodes  was  the  same,  and  any  possible  cell  effect  was  thus 
eliminated.  Polarisation  was  avoided,  since  the  current  densities 
employcd  were  exceedingly  small  and  the  solid  bromide  about  the 
cathode  therefore  maintained  the  silver  concentration  pi  the  solution. 
The  electrodes  employed  were  silver  plates  with  silver  or  platinum 
leads.  From  four  to  eight  separate  anodes  could  be  connected 
simultaneously  with  a  common  cathode  m  the  pomus  cup.  This 
voltameter  gave  excellent  results  with  current  densities  precipitating 
not  more  than  l-5 — 2'U  nig.  of   bromine  per  hour.  E.  ('<. 

Apparatus  for  the  Determination  of  Transport  Numbers. 
A i.kxanhkk   I''inm,ay  [Cham.    A'svm,  1900,  lOO.  185).     The  apparatus 

eoiiM-t     "I    three    tubes,  all   ol    Which    are    furnished    with    small    glass 
Mi jjh     which    the    solution     can    t><     iuii    out.      The    two    outer 

contain  il leotrodes,  and  are  connected  to  a  U  tube  by  mi 

ol  robber  tubing  furnished  with  spring  olips,     During  an  experiment) 
the  dips  are  kepi  open,  but  at  the  end  thereof  thej  are  closed,  and  the 

anode  In  pi  id  run  oil    for  anal\    is  through  I  lie  tap  a  I    the  hoi  loin  ol    I  li. 

appropriate  tube  into  ■  weighed  flask,     Tins  tube  ami  the  electrode 
arewa  bed  with  a  anal]  quantity  of  the  original  solution,  ths  washings 
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being  also  run  into  the  same  weighed  flask.  The  solution  in  the 
connecting  U-tube  can  then  be  run  off  for  analysis. 

For  the  determination  of  transport  numbers  in  cases  where  a  gas  is 
evolved  at  the  cathode,  the  cathode  outer  tube  is  replaced  by  a  special 
tube  containing  a  mercury  electrode,  similar  to  that  used  by 
Hopfgartner  (Abstr.,  1892,  ii,  151). 

The  apparatus  is  simple  to  use,  and  can  be  employed  in  tho  case  of 
all  solutions.  T.  »S.  P. 

Electrolytic  Production  of  Silver  Mirrors.  Rudolf  Lohxstein 
(Physikal.  Zeitsch.,  1909,  10,  672— 673).— When  a  current  of 
electricity  is  passed  through  distilled  water  between  silver  electrodes, 
the  formation  of  a  silver  mirror  on  the  walls  of  the  glass  vessel  in  the 
neighbourhood  of  the  cathode  can  frequently  be  observed.  The 
mirror  formation  is  appreciably  facilitated  if  reducing  substances,  such 
as  sugars,  glycerol,  gelatin,  or  sodium  potassium  tartrate,  are  added  to 
the  distilled  water.  In  the  case  of  the  last  substance,  the  amount 
added  must  be  very  small,  for  it  is  essential  that  the  solution  should 
have  a  small  conductivity.  Addition  of  very  small  quantities  of  alkali 
hydroxide  or  ammonia  to  the  sugar  solutions  is  also  favourable  to  the 
production  of  a  mirror. 

The  phenomenon  is  supposed  to  be  due  to  the  formation  of  silver 
hydroxide  at  the  anode ;  this  is  then  reduced  to  metallic  silver,  which 
is  colloidally  dissolved,  but  separates  out  under  the  influence  of  the 
current.  H.  51.  D. 

Magnetic  Properties  of  Alloys  of  Manganese,  Aluminium 
and  Copper.  Alexander  D.  Ross  and  Robert  C.  Gray  (Zeitsch. 
anorg.  Cliem.,  1909,  63,  349 — 352.  Compare  Heusler  and  Richarz, 
this  vol.,  ii,  240). — A  Heusler's  alloy,  quenched  from  400°,  gave  a 
very  low  hysteresis  without  reduction  of  the  permeability.  The 
compound  CusAl  plays  an  important  part  in  determining  the  magnetio 
properties  of  these  alloys.  C.  H.  D. 

Magnetic  Function  of  Oxygen  in  Organic  Compounds. 
Paul  Pascal  (Compt.  rend.,  1909,  149,508—510.  Compare  this  vol., 
ii,  487,  788). — The  molecular  magnetic  susceptibility  of  a  simple 
organic  compound  is  equal  to  the  sum  of  the  susceptibilities  of  its 
atoms  plus  a  certain  constant  when  an  ethylenic  linking  or  benzene 
nucleus  is  present.  Oxygen  loses  its  distinctive  magnetic  character  in 
combination,  and  may  be  diamagnetic  or  paramagnetic  according  to  the 
distribution  of  its  valencies.  The  average  results  obtained  by  the 
study  of  a  large  number  of  alcohols,  acids,  salts,  aldehydes,  ketones, 
etc.,  are  as  follows  :  oxygen  combined  with  two  other  atoms  is  dia- 
maguetic  with  susceptibility  -50.10"7;  combined  (bivalent)  to  one 
carbon  atom  which  is  not  in  combination  with  any  other  oxygen  it  is 
paramagnetic  (  +  20.10" 7)  ;  if  a  second  oxygen  atom  is  connected 
univalently  to  the  carbon  atom,  the  doubly  linked  oxygen  is  dia- 
magnetic (-  35.10 -'). 

In  addition  to  the  atomic  effects,  the  structure  of  an  oxygenated 
molecule    may    influence   its   magnetic    properties.       Every    tertiary 

58—2 
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carbon  atom  has  an  extra  susceptibility  of  -  10.10"7,  whilst  for  a 
quaternary  atom  -15.10- "  must  be  added.  Nitrogen  has  a  sus- 
ceptibility of  -58.10~7,  except  when  combined  with  tertiary  carbon, 
when  it  must  be  taken  as  -50.10'".  By  means  of  the  rules  given, 
the  susceptibility  of  a  substance  of  known  constitution  can  be  calculated 
with  an  error  of  less  than  l'V,.  and,  conversely,  the  constitution  of  a 
new  substance  might  be  decided  by  its  magnetic  susceptibility  with  a 
precision  approaching  that  of  the  refractive  index  method.  In  the 
case  of  several  isodynamic  compounds,  the  susceptibility  falls  between 
that  calculated  for  the  enol  and  ketonic  forms.  E'hyl  acetoacetate  is 
almost  entirely  enolic  when  fresh,  but  soon  changes  in  contact  with  a 
trace  of  pyridine  into  the  ketonic  form.  E.  J.  C. 

Thermal  Properties  of  Silver  Nitrate.  Joseph  Guinchant 
{Compt.  rend.]  1909,  149,569—571.  Compare  this  vol.,  ii,  790).— 
From  the  latent  heat  of  fusion  (17-6  cal.)  and  the  melting  poiut 
(209°)  of  silver  nitrate,  its  cryoscopic  constant,  calculated  in  the 
manner  previously  given,  should  be  264.  The  values  obtained  by 
exterpolation  of  the  cryoscopic  constant  with  infinitely  dilute  solutions 
of  the  following  substances  are  :  lithium  nitrate  262,  potassium  nitrate 
260,  thallium  nitrate  260,  lead  nitrate  283,  silver  chloride  273,  silver 
iodide  305,  silver  fluoride  249,  silver  iodate  290,  silver  sulphate  289. 
The  experimental  molecular  lowering,  which  varies  little  with  the 
concentration  of  the  solute,  is.  therefore,  normal.  Silver  nitrate  is  a 
practicable  solvent  for  cryoscopic  work  provided  that  moisture  is 
carefully  excluded. 

The  eutectic  point  of  thallium  nitrate-silver  nitrate  mixtures  (72c) 
occurs  at  approximately  equimolecular  proportions,  but  microscopic 
examination  shows  that  the  crystals  of  tlie  two  nitrates  exist  side 
by  side. 

On  cooling  silver  nitrate  from  its  melting  point,  a  sudden  expansion 
at  about  160°  invariably  breaks  the  test-tube.  The  transformation 
of  moimclinic  into  ortluu  liombic  silver  nitrate  at  159°  is  accompanied 
by  dilatation.  This  has  been  measured  directly  on  rods  of  silver  nitrate, 

and    is   about   0'22%,  a  value   considerably  below    that    calculated    from 

Retger's  results  (A. bstr.,  1889,  931),  namely,  115",.  The  contraction 
of  a  crystal  of  silver  nitrate  at.  159    varies, moreover,  with  the  orients 

tinM,  being  greatest  (0'6",',)  in  adirec'ion  perpendicular  to  the  plan.'  of 
the  optic  a  I.' .  .1.  ('. 

Relatione  between  the  Cryoscopic  Constants  and  Position 
Isomerism   in    Disubstituted    Derivatives    of    Benzene :     In- 
fluence of  the  Substituent  Groups.     Temistoole  Jona  (Ocu 
1909,39,  ii,  289 — 311).—  The  author   has  determined  the  molecular 
depre  sinus  (if)  of  the  Freezing  points  ( /•')  of  a  number  ol  or!  he  .  met  a  . 

and     para  ill    ul.sl  ituted     derivatives    of      benzene,      using      as      solutes 

Daphthalenoj  methyl  salicylate,  phenetole,  toluene,  and  benzil,  The 
re  nli  .  together  with  the  latent  heats  of  fusion  (II  )  calculated  from 

v.in'l    II. ill's  formula,   l\       I)  (12   '/"    II',  in  fills.  |"'i   one  gram  are  given  in 

the  following  table;  the  values  of  them.  p.  an'  also  given,  tht'so  differing 

in  some  cases  from  the  nuiuhei  previously  given  by  different 
■  •I.  ervei  . 
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Ortho-.  Meta-.  Para-. 

F.  K.  W.       F.  X.        W.  F.       K.  W. 

Nitrotoluene   -414°  71S  2014     16-0"  68-4  24-36  540"  780  27-41 

Biomonitrobenzane .       36-5  91"8  20-86     54'0  87-5  244 1  124-0  116-3  27-33 

CUoronitrobenzene.      32-5  75  u  2488     411  60*7  33-19  S3-0  109-0  23'25 

Chlorophenol 7-0  772  20-55     28-5  83-0  21-78  870     85'8  22-40 

Dihydroxybenzene  .     104-0  71'3  39-86  11S0  65'0  47'04  169'0      —        — 

Quinol  is  unsuitable  for  use  as  a  cryoscopie  solvent,  as  its  m.  p.  is 
altered  by  fusion  and  re-solidificatioD,  even  in  an  atmosphere  of 
hydrogen. 

It  will  be  seen  that  the  cryoscopie  constants  of  the  para-derivatives 
are,  in  all  cases,  greater  than  those  of  the  corresponding  ortho-  and 
ineta-derivatives.  Further,  except  with  the  chlorophenols,  the 
constants  for  the  meta-derivatives  are  less  than  those  of  the  corre- 
sponding ortho-derivatives,  in  spite  of  the  fact  that  the  squares  of 
the  absolute  m.  p.'s  are  much  greater  for  the  meta-compounds  than  for 
the  ortho-derivatives.  As  the  molecular  weights  of  the  solvents 
increase,  in  either  the  ortho-  or  the  meta-  or  the  para-series, 
the  cryoscopie  constant  exhibits  a  tendency  to  increase  ;  the  lower- 
ings  of  the  values  of  the  constant  for  the  three  nitrotoluenes, 
even  although  the  molecular  weight  increases,  are  probably  related 
to  the  presence  of  a  methyl  group  in  the  nucleus.  The  results 
are  not  in  agreement  with  Raoult's  "  general  law  of  freezing,"  which 
states  that  if  1  mol.  of  any  substance  is  dissolved  in  100  mols.  of  any 
solvent,  it  effects  a  depression  of  the  freezing  point  which  is 
approximately  constant  and  equal  to  about  0-62°.  T.  H.  P. 

Internal  Heat  of  Vaporisation.  James  £.  Mills  (J.  Amer. 
Ghent.  Sue,  1909,  31,  1099— 1130).— The  author  has  calculated  the 
internal  heat  of  vaporisation  of  thirty-eight  substances  by  means  of  the 
equations  of  (1)  Clausius,  (2)  Mills  (Abstr.,  1907,  ii,  226),  and  (3) 
Crompton  (Proc,  1901,  17,  61).  The  results  afford  conclusive  evidence 
that  these  equations  are  in  substantial  agreement,  and  that  the  di- 
vergences in  the  values  obtained  are  due  to  experimental  error.  The 
interpretation  of  each  equation  is  fully  discussed.  E.  G. 

Partial  Vapour  Pressures  of  Binary  Mixtures.  Martin  A. 
RoSANOFF  and  C.  W.  Easley  (J.  Amer.  Chem.  Soc,  1909,  31, 
953 — 987). — A  new  method  of  measuring  the  partial  vapour  pressures 
of  binary  mixtures  has  been  described  by  Rosanoff,  Lamb,  and 
Breithut  (this  vol.,  ii,  379)  which  depends  on  the  fact  that  if  a  mixed 
vapour  of  constant  composition  is  passed  through  a  liquid  mixture  of 
the  same  substances,  the  composition  and  temperature  of  the  liquid 
will  steadily  change  until  complete  equilibrium,  as  regards  both 
temperature  and  pressure,  has  been  established. 

The  present  paper  contains  an  account  of  the  determination  of  the 
composition  of  the  vapours  in  equilibrium  with  several  typical  binary 
mixtures,  namely,  carbon  tetrachloride  and  benzene,  carbon  disulphide 
and  acetone,  chloroform  and  acetone,  ethylene  chloride  and  benzene, 
carbon  disulphide  and  tetrachloride,  and  acetic  acid  and  benzene. 
Most    of    these    mixtures    have    been      investigated   isothermally    by 
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Zawidzki  (Abstr.,  1901,  ii,  6).  The  new  measurements,  however, 
have  been  carried  out,  not  at  constant  temperature,  as  were  Zawidzki's, 
but  under  the  constant  pressure  of  760  mm.  The  apparatus  employed 
is  described  with  the  aid  of  a  diagram.  The  results  are  tabulated  and 
plotted  as  curves,  and  are  shown  to  agree  fairly  closely  with  those  of 
Zawidzki  (loc.  fit.). 

A  discussion  is  given  of  certain  theoretical  considerations  suggested 
by  the  results  of  this  work.  E.  G. 

Molecular  Attraction.  VIII.  James  E.  Mills  (/.  Physical 
Chem.,  1909,  13,  512—531.  Compare  A.bstr.,  1906,  ii,  216;  1907, 
ii,  226).— The  equation  (L-E)j(*ld-  I'D)  -const.,  where  L  denotes 
the  heat  of  vaporisation,  E  the  energy  spent  in  overcoming  external 
pressure,  and  d  and  D  are  the  densities  of  liquid  and  saturated  vapour 
respectivelv,  has  now  been  further  tested  by  means  of  very  accurate 
data  communicated  to  the  author  by  Young,  but  not  yet  published. 
The  values  of  the  constant  for  each  thirty-eight  substances  through 
a  wide  range  of  temperature  are  tabulated,  and  it  is  shown  that, except 
at  0°  and  in  the  neighbourhood  of  the  critical  temperature,  there  is  not 
a  single  deviation  from  the  meau  value  of  the  respective  constants 
greater  than  2%  for  twenty-five  of  the  substances  examined.  Certain 
associated  liquids,  such  as  water,  the  alcohols,  and  acetic  acid,  show 
larger  deviations.  Certain  of  the  deviations  for  non-associated  sub- 
stances are  probably  due  to  errors  in  determining  the  physical  constants. 

The  author  points  out  that  these  results  prove  the  correctness  of  the 
ab  >ve  equation  quite  independently  of  the  validity  of  the  assumptions 
on  the  basis  of  which  it  has  been  derived  theoretically.  It  is  shown 
to  lead  to  the  result  that  in  any  normal  Bubstanc  •  the  beat  given  out 
as  the  molecules  approach  each  other,  multiplied  by  the  distance  apart 
of  the  molecules,  is  a  constant.  G.  S. 

Thermochemistry  of  the  Halogens.  John  C.  Thommhboh 
{Cham.  Neva,  1909,  100,  185—186.  Compare  Abstr.,  1908,  ii,  1016). 
— Using  the  method  previously  described  and  assigning  definite 
structural  formula!  to  the  various  compounds,  the  author  calculates 
the  heats  of  formation  of  chlorine  monoxide,  chloric  acid  in  ".iter, 
iodine  pentozide,  and  bromine  pentozide  to  be  respectively  -  13*311, 
17*880,  57-960,  and  37*962  calories.  The  aotual  heats  of  formation  in 
the  first  three  cases  are:  -17-930,  48*000,  and  60*244  calories 
respectively.  T.  8.  P. 

Heat  of  the  Reaction  of  Formation  of  Quinono  Diehloro- 
imides.  \Y.  Svkntosi.av-ky  (J,  Sum,  Phyt.  Chtm.  Soe.,  1909,  41, 
B38  B49).  Prom  the  values  of  the  molecular  beats  of  combustion, 
benzene,  779*2  Oal.  ■  benzoquinone,  856,8  Oal.  j  naphthalene,  1233*6 
Oal.,  and  a-naphthaquinone,  1108*7  Oal.,  it  would  appear  thai  the 
heat  of  formation  ol  the  linking  S  (0=0)  and  of  the  re  grouping  of 

tl tphthalene  nucleus  into  the  qulnonoid  configuration  is  greater  by 

7-00  (129*9     122*9)  Cal.  than  the  heal   Involved  in  the  formation  of 
tin'  same  linl  •'     0)  and  the  rearrangement   ol    the  bei 

nucleus  into  the  paraquinone,    Thefl  oret   given  above  are,  however, 
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not  sufficiently  exact  to  render  this  difference  of  7  Cal.  accurate  to 
less  than  3-0—4-0  Cal. 

In  view  of  this  large  possible  error,  the  author  has  determined 
directly  the  heats  of  formation  of  benzoquinonedichloroimide  and 
a-naphthaquinonedichloroimide  from  the  hydrochlorides  of  the  corre- 
sponding diamino  compounds.  He  finds  that  the  presence  of  free 
hydrochloric  acid  is  not  necessary  for  the  occurrence  of  this  reaction, 
which  is  effected  either  by  chlorine  water  or  by  calcium  hypochlorite. 
The  results  of  his  measurements  are  expressed  as  follows  : 

C6H4(NH0)„2HC1  (diss.)  +  30a(OCl)„  (diss.)  =  C6H4N0C12  (solid)  + 
30aCls  (disB.)  +  90-00  Cal.;  C10H6(NH2)„2HC1  (diss.)" +"  3Ca(OCl)2 
(diss.)"  =  C10H6N„C],  (diss.)  +  3CaCl2  (diss.)  +  96-86  Cal.; 
C6H4(NH.,)2,2HC1  (diss.)  +  3C1„  (diss.)  =  C6H4N0C12  (diss.)  +  6HC1 
(diss.)  +"  68-08  Cal.  ;  C10H,.(NH.,),,2HC1  (diss.)  +  3C1,  (diss.)  = 
C10H6N2C1  (diss.)  +  6HC1  (diss.)  +  74-82  Cal.;  C6H4(N~H,).„2HC1 
(solid)  +3Ca(OCl)2(diss.)  =  C„H4NsCl2  (solid)  +  3CaCI.,  (diss.)  "+83-31 
Cal.  ;  C10H6(NH.,)"2,2HC1  (solid)  +  3Ca(OCl)0  (diss.)"  =  Ci0H6N.,Cl2 
(solid)  +  3CaCl.,"(.iiss.)  + 89-13  Cal.;  CfiH4(NH2)„,2HCl  (solid)  +  3Cl2 
(diss.)  =  C6H4Ns,Cl2  (solid)  +  6HC1  (diss.)  +  61-39  Cal.  ; 
C10Hfi(NfIoV„2HCl "(solid)  +  3C1,  (diss.)  =  C10H6N.,C1,  (solid)  +  6HC1 
(diss.)  +  67"0"9  Cal. 

The  heat  of  formation  of  solid  a-naphthaquinonedichloroimide  from 
the  solid  diamino-hvdrochloride  is  hence  found  to  be  5-82  Cal. 
(89-13— 83-31)  or  5'7  Cal.  (67-09—61-39)  greater  than  the  heat  of. 
formation  of  solid  benzoquinone  dichloroimide.     The  heat  of  formation 

of  the  grouping  C1NI<^        YNC1  in  the  naphthalene  nucleus  is  hence 

5-76  Cal.  greater  than  its  heat  of  formation  in  the  benzene  nucleus  ; 
the  experimental  error  in  this  value  is  not  more  than  0-7 — 09  Cal. 

T.  H.  P. 

Thermochemical  Investigations  on  Nitro-compounds.  W. 
Sventoslavsky  {J.  Kuss.  Phys.  Chem.  Soc,  1909,  41,  920— 925).— The 
author  has  measured  the  molecular  heats  of  combustion  of  the  follow- 
ing compounds. 

Nitromethane,  16995  Cal.  (v  const.),  169-5  Cal.  (p  const.),  178-7 
Cal.  (gas,  p  const.).  a-Nitropropane,  477-8  Cal.  (v  const.),  478-0  Cal. 
(p  const.),  489-4  Cal.  (gas,  p  const.)  (compare  Thomsen,  Thermochem. 
Untersuch.,  1886,  4,  215;  Berthelot  and  Matignon,  Abstr.,  1894,  i, 
158). 

Denoting  the  heats  of  formation  of  the  various  atomic  Unkings  as 
follows  :  C  -  H,  x ;  O-  C,  y  j  C  -  N,  j3 ;  N  -  O,  p. ;  O  -  O,  w  ;  H  -  O,  u  ; 
C  -  O,  z;  and  N  -  N,  n,  the  author  calculates  the  values  of  [/2  — z  + 
(<u  -  n)/2  -(-  4^u.  -  n  —  2u]  for  various  nitro-derivatives  to  be:  nitro- 
methane, —  200  Cal.;  nitroethane,  -15-3  Cal.-,  a-nitropropane- 
-14'2  Cal.;  nitrobenzene,  -  14'0  Cal.  ;  o-dinitrobenzene,  -  174  Cal.  ; 
-m-dinitrobenzene,  -14-1  Cal.  ;  and  ^-dinitrobenzene,  -13-1  Cal.  (com- 
pare this  vol.,  ii,  547). 

The  thermochemical  value  of  the  C  -  N1"  linking  in  amines  seems  to 
be  identical  with  that  of  the  C  —  Nv  linking  in  nitro-compounds. 

T.  H.  P. 
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Calorimetric  Investigation  of  the  Formation  of  Azo-com- 
pounds.  \V.  Sventoslavsky  (./.  Buss.  Phys.  Chem.  Soc,  1909,  41, 
925 — 932). — The  calorimetric  measurements  here  described,  dealing 
with  the  heats  of  formation  of  j»-aminoazobenzene  and  naphthaleneazo- 
a-naphthylamine,  were  made  with  the  object  of  arriving  at  values  lor 
the  heat  of  formation  of  the  linking  (NIN)  in  azo-compounds.  The 
results  are  expressed  shortly  as  follows:  2C10H7-NH.,  (solid)  + 
NaNO,  (solid)  +nCH3-CO.,H  (liq.)  =  Cl0H,-N.,-C10H6-NH,  (solid)  + 
CH3-C02Na  (diss.)  +  2HaO  (diss.)  +  (n  -  l)CH/CO.,H  (liq.)  +4744 
Cal.  ;  2Ph-NH,  (liq.)  +  NaN02  (solid)  +  nCrVCO.H  (liq.)  = 
Ph-N2-CSH4-NH2  (solid)  +  CH3-COnNa  (diss.)  +  2H0b  (diss.)  + 
(n-l)CH3-CO,H  (liq.)  +43-20  Cal. 

The  heat  of  formation  of  the  linking  (NIN)  in  naphthaleneazo-a- 
liaphthylatnine  is  hence  4-24  Cal.  greater  than  its  heat  of  formation 
in  ;>-aminoazobenzene.  This  result  is  similar  to  those  found  for  the 
heats  of  formation  of  other  atomic  linkings  in  the  naphthalene  and 
benzene  nuclei  (compare  this  vol.,  ii,  862). 

Furl  her  considerations  lead  to  the  conclusion  that  the  heat  of  forma- 
tion of  the  linking  (NIN)  is  greater  by  45-5  Cal.  than  the  heat  of 
formation  of  two  linkings  of  nitrogen  in  the  molecule  of  that  element. 

T.  H.  P. 

Thermochemistry  of  Nitroso-compounds.  W.  Sventoslavsky 
(/.  Buss.  Phys.  Chem.  Soc.  1909,  41,  933—950.  Compare  this  vol., 
ii,  547,  and  preceding  abstracts) — From  the  results  of  measurements 
of  the  heats  of  formation  of  phenylethylnitrosoamine  and  dipheuyl- 
nitrosoamine,  namely,NHPhEt  (diss.)  +  NaNO.,(solid)  +  C4H40.,(liq.)  = 
NPhEfNO  (diss.)  +  C2H30.,Na  (diss.)  +  H20  (diss.)  +  11  -66  Cal.  and 
NHPh„  (diss.)  +  NaN02  (so'lid)  +  C.,H402  ("liq.)  =  NPh,-NO  (diss.)  + 
C2HsO,Na  (diss.)  +  HaO  (diss.)  +  1345  Cal.  (compare  this  vol.,  ii,  794), 
it  was  concluded  that  the  formation  of  the  linking  (N~N)  in  phenyl- 
ethylnitrosoainine  is  loss  by  1-79  Cal.  than  the  heat  of  formation  of  the 
same  linking  in  diphenylnitrosoainine.  This  conclusion  was  based  on 
the  assumption  that  the  difference  between  the  heats  of  solution  of 
phenylethylamine  and  its  nitroso-derivative  in  acetic  acid  differed  little 
from  tin'  difference  between  the  heats  of  solution  of  diphenylamine 
and  diphonylnitrosoamine  in  acetic  acid,  which  assumption  is  now 
shown  by  the  results  described  in  tho  present  paper  to  be  erroneous, 

The  molecular  heat  of  combustion  of  dmiot hylnitrosoamine  has  the 
value   394-3   Cal.  (i'ur/i  const.)  or   407  Si!   Cal.    (gas).      Donotiug   tho 

heat  of  formation  of  the  linking  (N-N)  by  n,  and  that  of  (N:N)by 
3/i.  the  value  of  («■■«,)  is  calculated  to  be  19  o  Oals, 

The  heat  of  formation  of  phenylethylnitrosoamine  is  found  to  be: 
NIII'hKi  (liq.)  +  NaNo,  (solid)  i  CM  ,o,  (liq.)      NPhEfNO  (liq.)  + 

0  N  OjNa  (diss.)  4-  1 1 ..< >"  (diss.)  +  18-61    <'■'!..   which  gives    the   value 

1  i  0  c.i.  for  («  »,).     In  presence  of  exoess  of  nitrous  acid,  this  heat 
of    formation    is    expressed    by    the    aquation:    NHPhEt  (liq.)  i 
IIMi.   (diss.)      NPhEt-NO    (liq  )  i   in-    (di     i  i   18-97    Cal.      The 

i  mini  between  these  two  results  shows  thai  the  formation  of  the 
aitroso-oompound  is  quantitative  as  well  when  excess  of  nitrite  as. 
nh..  , ... i ,  .   .    i 1 1 1. 1  that  the  sum  of  the  heats  of  tho 
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accessory  processes,  namely,  the  solution  of  water  in  acetic  acid  and 
the  solution  of  sodium  nitrite  in  acetic  acid  with  formation  of  sodium 
acetate  and  nitrous  acid,  is  zero. 

The  litats  of  formation  of  diphenylnitrosoamine  and  /3/J-dinaphthyl- 
nitrosoamine  are  as  follows  :  NHPh2  (diss.)  +  NaNO.,  (solid)  + 
C.,H40.,  (liq.)  =  NPhj-NO  (diss.)  +  C,H302Na  (diss.)  +  H20  (diss.)  + 
13  45  Cal.,  or  with  NRPh2  (solid)  and'  NPh.,-NO  (solid),  +  14-92  Cal.  ; 
and  C,0H15N  (diss.)  +  NaNu.,(solid)  +  0sH40J(Uq.)  =  C.,H302Na(diss.)  + 
H»0  (diss.)  +  C80HuONg  (d"iss.)+  1462  Cal.  So  that,  in  this  case, 
replacement  cf  the  phenyls  by  naphthyls  lesults  in  an  increase  of 
the  heat  of  formation  by  1'17  Cal.  (14-62— 13-15).  The  heat  of 
reaction  of  1  mol.  NaN02  on  excess  of  diphenyl-m-phenyltnediainine  is 
1674  Cal.,  whilst  the  formation  of  diphenyl-?n-phenylenedinitroso- 
amine  is  represented  by:  Ct.H4(NHPh).,  (di.-s.)  +  NaNO,  (diss.)  + 
2C2H40,  (liq.)  =  C,H4(NO-NPh).,  (diss.)  +  2H20  (diss.)  +  2C.,H:i0.1Na 
(diss.)+"2xl95G  Cal. 

These  results,  which  are  discussed  in  relation  with  those  previously 
obtained,  indicate  the  identity  of  the  heats  of  formation  of  the  linkings 
(N-NIU)  and  (N-Nv),  which  shows  that  these  heats  of  formation  are 
subject  to  the  influences  of  the  atoms  and  radicles  which  surround 
them,  and  are  independent  of  the  chemical  characters  of  the  whole 
compounds.  T.  H.  P. 

Heat  of  Combination  of  Acidic  Oxides  -with  Sodium  Oxide. 
IV.  Heat  of  Formation  of  Triaodium  Orthophosphate,  Tri- 
sodium  Orthoarsenate,  the  Oxidea  of  Antimony  and  Biamuth 
Trioxide.  William  G.  Mixter  (Amer.  J.  Sci.,  1909,  [iv],  28, 
103 — 111.  Compare  this  vol.,  ii,  644). — The  heats  of  formation  have 
been  calculated  from  the  thermal  data  obtained  in  the  oxidation  of  the 
elements  or  lower  oxides  by  means  of  sodium  peroxide.  The  trust- 
worthiness of  the  method  is  shown  in  the  agreement  of  some  of  the 
constants  with  the  values  obtained  by  other  methods  :  3Na.,0  +  P.,0,  = 
2Na3P04  +  233-392  Cal.;  3Na,0  + As„05  =  2Na3As04  +  202-8  Cal.; 
3Na.,0 +  2Sb  + 50  =  2Na3Sb04  + 393-3  Cal.;  2Sb  +  30  =  Sb,03+  1630 
Cal.;  2Sb  +  4O  =  Sb.,O4  +  209-S  Cal. ;  2Sb  + 50  =  Sb,05  + 229-6  Cal. 

H.  M.  D. 

Thermochemistry  of  Phosphorus  Compounds.  Paul  Lemoult 
(Compt.  rend.,  1909,  149,  554—556.  Compare  this  vol.,  ii,  936).— 
The  heats  of  combustion  of  triphenylphosphine,  trietbylphosphine, 
o-phosphoranilide,  and  o-phosphor-o  toluidide  have  been  determined 
by  the  bomb  calorimeter.  Combustion  is  not  complete  in  absence 
of  potassium  nitrate  (loc.  cit.),  but  the  decomposition  of  the  latter 
introduces  an  uncertainty  in  the  thermal  values,  and  it  has  not  been 
employed.  The  error  from  unburnt  phosphorus  is  of  the  order  0  5%. 
Also,  in  the  case  of  triethylphosphine,  a  small  proportion  distilled  into 
the  water  at  the  bottom  of  the  bomb  and  escaped  combustion.  The 
following  values  were  obtained  for  the  combustion  of  I  gram  of 
substance  at  constant  pressure  :  triphenylphosphine,  2480'7  cal. ;  tri- 
ethylphosphine, 12497  cal.  ;  phosphoranilide,  2458'3  cal.  ;  phosphor-o- 
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toluidide,  2927-7  cal.  The  corresponding  heats  of  formation  are 
382-2,  142-1,  168-6,  and  189-1  cal.  respectively.  The  heats  of  forma- 
tion of  the  three  phosphoric  acids  being  very  similar  and  the  ortho- 
acid  constituting  85%  of  the  product,  it  is  assumed  in  calculating  the 
heats  of  formation  given  above  that  this  acid  alone  is  produced.  The 
author  calculates  that  the  contribution  of  the  phosphorus  atom  to 
the  heat  of  combustion  of  phosphine  is  228-7  Cal.,  of  triphenyl- 
phosphine  232'2  Cal.,  and  of  triethylphosphine  229-7  Cal.,  whereas  the 
heat  of  combustion  of  white  phosphorus  is  308-5  Cal.  Hence  the  heat 
of  transformation  of  combined  phosphorus  into  white  phosphorus  is 
-  78  Cal.  per  atom,  or  -  312  Cal.  per  molecule  of  P4. 

The  substitution  of  phenyl  for  hydrogen  in  phosphine  increases  the 
heat  of  combustion  by  72.v2  Cal.  per  phenyl  group,  a  value  in  close 
agreement  with  the  normal  increment  of  722  Cal.  in  compounds  not 
containing  phosphorus.  R.  J.  C. 

Heat  Effect  and  Free  Energy  of  Chemical  Action  in 
Different  Solvents.  Leo  Pissarjewsky  and  A.  Scheljapin  (J.  Russ. 
Phys.  Chem.  Soc,  1 909,  41, 795— 813).— In  order  to  study  the  heat  effect 
of  the  reaction  2AgCN  +  KBr  —  KAg(CN).,  -t-  AgBr  (which  proceeds 
slowly)  in  different  solvents,  the  authors  have  measured  the  separate 
heat  effects  of  the  two  reactions:  AgCN  +  KCN  —  K Ag(CN).,  and 
AgBr  +  2KCN  =  KAg(CN),  +  KBr.  The  solvents  employed  were  water 
and  aqueous  solutions,  of  various  concentrations,  of  glycerol  and 
methyl  alcohol.  Similarly,  the  heat  effect  of  the  miction  2AgCN  + 
KCNS  —  KAg(CN),  + AgCNS  in  water  and  in  aqueous  glycerol  was 
arrived  at  from  the  measurements  for  the  reactions  AgNO.,4-  KCN  = 
AgCN +  K  N<> ...  AgN08  +  2KCN  =  KAg(CN)2  +  KNO,,  and  AgNOa  + 
KCNS  =  AgCNS  +  KNO, 

In  the  case  of  the  former  reaction,  if  the  reacting  substances  are 
mixed  in  such  concentrations  that,  immediately  after  mixing,  the  con- 
centration of  each  is  unity,  the  reactipn  will  proceed  in  the  direction 
of  formation  of  KAg(CN)9  and  AgBr,  and  the  measure  of  tho  affinity 
constraining  the  reaction  in  that  direction  will  he  the  maximal  work  or 
diminution  of  free  energy,  which  amounts  to  1-1  IS  Cal,  in  9 '8% aqueous 
glycerol,  and  L*337  Oal  in  99  I ".,  aqueous  glycerol.  The  v. dues  of  the 
heal  affect,  Damely,  -0'055  Oal,  in  the  first  solution  and  —2*667 Oal, 
in  the  second,  indicate  that  the  reaction  should   proceed  in  the  oppo 

site   direction  ;    such    B    result  was.  however,  found    only   in    these   two 

instances,  and  in  the  majority  of  oases  the  heal  effeol  may  serve  as  an 

approximate  measure  (>f  (ho  maximal  work,  and  con  equently  of  the 
affinity,       B  BE    the    diminution    of    free    etiorg\     and    the    internal 

ion  in  the  different  solvents  there  exists  no  such  simple  relation 
a  v.a  observed  by  Pi  arjewsky  and  Levitea  (Abstr.,  1908,  ii,  570) for 
the  reaction  0a(OH  I,  i  8  804  -  :<'aS01  I-2KOH.  The  resultsobtained 
also  indioate  that,  when  the  solution  contains  excess  of  potassium 
oyanide,  tl  pre  snt,  In  addition  bo  the  ions   ^.g(ON)  .  also  ions 

M.    some  Still    more   complex    (compare     I'.odl.indcr 

and  Eberldn,   \ » ..- 1 . . .  1904,  ii,  101  (, 
The  curve  expressing  the  change  of  the  leaf  •  t  i  ■ « •  t  of  the  reaction 
KONS  .     KAg(l  '  I  ns  on  addition  of    glycerol  to 
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the  aqueous  solvent  is,  in  general,  similar  to  the  curves  for  the  reaction 
between  2AgCN  and  KBr  in  aqueous  glycerol  and  aqueous  methyl 
alcohol.  T.  H.  P. 

Easy  Method  for  Determining  Vapour  Densities.  Philip 
Blackman  (J.  Physical  Cham.,  1909,  13,532 — 537). — Into  a  graduated 
capillary  tube  (open  at  both  ends,  with  a  tap  at  one  end),  which  may 
be  bent  several  times,  is  sucked  a  little  mercury,  then  a  short  thread 
of  the  liquid,  the  vapour  density  of  which  is  to  be  determined,  and, 
finally,  a  little  more  mercury  ;  the  tap  is  then  closed.  The  length  of 
the  thread  of  liquid  between  the  two  threads  of  mercury  is  measured, 
the  tube  is  enclosed  in  a  jacket,  heated  at  constant  temperature  above 
the  point  of  vaporisation  of  the  liquid,  and  the  length  of  the  vapour 
column  measured.  Some  modifications  of  the  method  are  also 
described.     A  formula  for  calculation  and  a  table  of  results  are  given. 

G.  S. 

Viscosity  of  Certain  Gases  and  Gas  Mixtures  at  Different 
Temperatures.  Kari,  Schmitt  (Ann.  Physik,  1909,  [iv],  30, 
393 — 410). — Measurements  are  recorded  of  the  viscosity  of  helium, 
argon,  hydrogen,  oxygen,  nitrogen,  and  air  at  temperatures  ranging 
from  -  190°  to  +183°.  Mixtures  of  helium  and  argon,  hydrogen  and 
oxygen,  hydrogen  and  nitrogen,  and  oxygen  and  nitrogen  have  also 
been  investigated  at  different  temperatures.  The  addition  of  helium 
to  argon  increases  the  viscosity,  although  the  coefficient  of  viscosity  of 
helium  is  less  than  that  of  argon.  A  maximum  viscosity  is  reached 
when  the  mixed  gas  contains  40%  of  helium.  Small  quantities  of 
oxygen  and  nitrogen  increase  the  viscosity  of  hydrogen  to  a  marked 
extent ;  on  the  other  hand,  the  viscosities  of  oxygen  and  nitrogen  are 
only  slightly  altered  by  the  addition  of  small  quantities  of  hydrogen. 
The  viscosities  of  the  various  gas  mixtures  can  in  general  be 
represented  by  means  of  Sutherland's  formula.  H.  M.  D. 

Viscosity  of  Liquids  as  a  Temperature  Function.  Marcel 
Biiillouin  (Ann.  Chhn.  Pht/s.,  1909,  [viii],  18,  197 — 213.  Compare 
Thorpe  and  Rodger,  Phil /'Trans.,  1894,  A,  185,  397—710;  1897, 
A,  189,  71). — The  hyperbolic  formula  of  Graetz,  -q  =  A(t  -  t0)j(t  -  <i), 
represents  with  satisfactory  approximation  the  viscosities  measured  by 
Thorpe  and  Rodger  in  the  case  of  those  liquids  the  other  properties  of 
which  (surface  tension,  density,  etc.)  are  normal.  If,  however,  the 
re-mlts  are  corrected  by  reference  to  a  smooth  curve  plotted  about  the 
experimental  points,  the  corrected  values  do  not  give  such  good  agree- 
ment with  the  formula  as  the  experimental  ones.  The  author  discusses 
at  length  the  sources  of  error  in  drawing  a  smooth  curve  by  the 
ordinaiy  flexible  laths,  etc.,  and  concludes  that  tho  "smoothed" 
results  employed  by  Thorpe  and  Rodger  cannot  be  so  trustworthy  as 
their  experimental  results.  Moreover,  the  formula  adopted  by 
Thorpe  and  Rodger,  namely  Slotte's,  has  no  simple  theoretical  meaning 
In  Graetz's  formula,  /n  is  a  temperature  somewhat  above  the  critical 
temperature,  where  the  viscosity  (77)  would  be  zero,  (j  is  a  temperature 
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somewhat  below  the  solidifying  point,  where  the  viscosity  would  be 
infinitely  great,  A  is  the  viscosity  at  a  mean  temperature  (t0  +  t1)/2. 

Graetz's  formula  is  in  good  agreement  with  the  measured  viscosities 
of  sixteen  hydrocarbons,  four  halogenated  hydrocarbons,  and  carbon 
disulphide.  In  the  case  of  substances  like  methyl  alcohol  and  water, 
the  surface  tension  of  which  is  abnormal  at  low  temperatures,  the 
actual  viscosity  increases  more  rapidly  than  the  calculated  viscosity  as 
the  temperature  falls.  Methyl  alcohol  above  20°  and  water  above  35° 
are  almost  normal,  but  below  these  temperatures  there  is  a  growing 
disag!eement  with  the  formula.  With  substances  of  higher  molecular 
weight  and  more  complicated  structure,  such  as  dimethylethylcarbinol, 
neither  Slotte's  nor  Graetz's  formula  explains  the  course  of  the  viscosity 
curve.  The  author  obtains  the  best  agreement  by  introducing  two 
new  constants,  c  and  c,  (making  five  constants  in  all),  and  writing  the 
formula  thus:  q  =  A  JT{{t  —  tJ*  +  c}/{(t  +  t0)t  +  cx\,  where  T  is  the 
absolute  temperature.  This  formula  requires  a  minimum  viscosity  at 
a  certain  temperature,  the  significance  of  which,  should  it  be  found  to 
exist,  is  discussed  from  the  point  of  view  of  the  spheres  of  repulsive 
action  of  the  liquid  molecules.  R.  J.  0. 

Adsorption  of  Colouring  Matters.  Hekbkkt  Freundlice  and 
Waitkk  Nedmahm  (Zeiisch.  physikal.  C/tem.,  1909,  67,  538—550. 
Compile  Freundlich  and  Losev,  Abstr.,  1907,  ii,  53i). — Further 
experiments  on  the  scission  of  dyes,  more  particularly  new  magenta, 
by  adsoi  lung  substances,  such  as  charcoal,  soot,  and  arsenic  sulphide,  are 
described.  When  new  magenta  is  shaken  with  charcoal  (from  blood) 
or  soot,  a  considerable  proportion  of  the  chlorine  (20 — 30",,  under  the 
>■  [perimental  conditions  employed)  remains  in  solution  in  the  form  of 
chlorine  ions,  and  the  dye  is  almost  completely  adsorbed  by  the  char- 
coal. The  solution,  however,  is  neutral  to  litmus,  and  it  has  nut  been 
found  po.-sible  to  establish  with  certainty  the  nature  of  the  cation  or 
cations.  Small  proportions  of  II"  ions  and  of  Ca"  ions  are  present, 
but  not  n«  arly  equivalent  to  the  01'  ions  in  the  solution.  The  main 
proportion  of  the  cations  probably  originate  from  impurities  on  tho 
in  face  of  the  chart  oal. 

In  another  series  of  experiments,  solutions  of  colloidal  arsenious 
Sulphide  were  completely  precipitated    by  new    magenta.       In    tin      . 

tically  all  the  eh  I  oi  i  oe  remained  in  solution  in  the  ,form  of  CI'  ions, 
and   an  equivalent  amount  of    II'  ions  was  also  present.     The  latter 
iably  originate  from  arsenious  acid  or  hydrogen    ulphide,  piesent  aa 
impurity  in  the  colloidal  arsenious  sulphide  solution.     Similar  results 
were  obtained  when  morphine  hydrochloride  was  substituted  for  new 
•it. i. 
It    is  pointed    out  that,  contrary  to  the   opinion  expressed  in 
earlier  piper,  it.  is  quite  in  acoordanoe  with  the   law  of  absorption, 
thai  an  ad  orbing  agent  which  ha    taken  up  completely  an  adsorbable 
i]  ition   does  no!   give  up  any  of  the  adsorbed  sui> 
stance  to  pure  water.  * !.  8. 

Capillary   Phenomena.     Zdinko   B.  Skbadp  (Monatth,  1909,30, 

075  —  680),       When   a    drop    of    dilute    aqueous    solution   of   an    acid    is 
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placed  on  filter-paper,  it  spreads  out  in  the  form  of  a  circle,  the  acid  being 
surrounded  by  a  wider  ring  of  water.  Holmberg  (this  vol.,  ii,  25)  has 
based  on  this  phenomenon  a  method  for  estimating  the  strength  of  very 
dilute  acid  solutions,  depending  on  the  relative  diameters  of  the  rings. 
The  author  has  repeated  and  confirmed  Holmberg's  work,  but  finds  it 
more  convenient  to  measure  the  capillary  ascent  on  long  strips  of 
indicator  paper  dipped  into  the  solutions.  It  is  remarkable  that  the 
same  values  are  obtained  when  the  distances  thus  measured  are 
substituted  in  Holmberg's  quadratic  formula  (applied  by  him  to 
spreading  out  in  a  circle). 

The  height  to  which  the  solute  extends  for  a  total  rise  of  100  mm. 
has  been  measured  for  a  number  of  electrolytes  in  different  dilutions. 
There  is  very  little  difference  in  the  height  to  which  equivalent  solu- 
tions of  strong  acids  asceud.  In  normal  solution,  strong  bises  ascend 
to  the  same  height  as  acids  in  corresponding  dilution,  but  in  dilute 
solution  bases  ascend  somewhat  higher  than  acids.  In  general,  weak 
bases  and  acids  ascend  somewhat  higher  than  strong  ones  in  equivalent 
dilution. 

In  the  case  of  lead  acetate,  three  zones  are  to  be  observed  ou  the 
paper  :  the  wet  zone,  below  that  an  acid  zone,  and  finally  a  basic  zone. 
This  phenomenon  is  due  to  hydrolysis,  and  is  very  suitable  as  a  lecture 
experiment.  Hydrolysis  can  also  be  shown  in  the  case  of  copper 
sulphate,  by  treating  the  moistened  paper  with  hydrogen  sulphide,  but 
the  acid  zone  in  this  case  is  only  a  little  above  the  darkened  zone. 

G.  S. 

Relations  in  Capillarity.  R.  D.  Kleeman  (PkU.  Mag.,  1909,  [vi], 
18,  491 — 510). — Several  relationships  connecting  the  potential  energy 
of  the  surface  with  other  physical  constants  of  a  liquid  have  been 
deduce  1,  and  the  relationships  have  been  tested  by  applying  to  them 
the  data  for  a  considerable  number  of  organic  compounds. 

H.  M.  D. 

Gaps  in  Miacibility  of  Isomorphous  Substances.  Zinc 
Silicofluoride  and  Stannifluoride.  Willem  Stortenbeker  (Zeitsch . 
phi/sikal.  Chem.,  1909,  67,  618 — 026). — In  a  previous  paper  (Abstr., 
1903,  ii,  470)  the  author  has  maintained  that  limited  miscibility  in  the 
case  of  isomorphous  substances  is  rare  or  non-existent,  whilst  Gossner 
(Abstr.,  1907,  ii,  532)  has  given  various  instances  of  such  limited 
miscibility,  for  example,  the  hexahydrates  of  zinc  silicofluoride  and  zinc 
stannifluoride.  The  author  has  prepared  the  last  two  salts,  and 
investigated  their  miscibility  in  the  usual  way.  From  solutions  con- 
taining fairly  large  proportions  of  both  components,  small  crystals 
have  been  obtained  under  certain  conditions  which  appear  to  contain 
both  components,  and  it  is  suggested  that  the  two  salts  in  question 
can  be  made  to  form  a  continuous  series  of  mixed  crystals,  although 
under  other  conditions  they  show  a  tendency  to  crystallise  separately, 
as  found  by  Gossner.  G.  S. 

Liquid  Mixed  Crystals  in  Binary  Systems.  Ada  Prins  (Zeitsch. 
physikal  Chem.,  1909,  67,  689— 72;}).—  The  paper  deals  with  the 
equilibrium  relations  in  binary  systems  when  one  or  both   components 
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can  be  obtained  as  a  crystalline  liquid.  In  the  theoretical  part,  the 
possible  temperature-composition  curves  are  figured  and  discussed,  the 
occurrence  of  metastable  liquid  crystals  (Lehmann)  and  of  complete 
and  partial  miscibility  in  the  solid  state  being  taken  into  account. 
The  temperature  at  which  liquid  crystals  appear  on  heating  is  termed 
the  transition  point  (t.  p.),  and  that  at  which  the  liquid  crystals  give 
place  to  an  isotropic  liquid  the  melting  point. 

The  systems  />-azopheuetole  and  /)-azoxyphenetole,  cholesteryl  ito- 
butyrate,  propiorate,  and  benzoate  with  ^-azoxyphenetole,  and  p- 
methoxyciunamic  acid  and  p-azoxyauisole  with  /.i-azoxypheuetole,  have 
been  investigated.  The  transition  and  melting  points  of  the  mixtures, 
contained  in  small  tubes,  were  determined  in  the  usual  way,  and  in 
mauy  cases  the  changes  on  gradually  raising  the  temperature  were 
observed  microscopically.  Special  arrangements  for  makiDg  microscopic 
observations  at  known  temperatures  are  described. 

The  m.  p.  of  ^j-azophenetole  is  162'4°;  the  t.  p.  of  ^-azoxyphenetole 
is  138'4°,  the  m.  p.  167-3°.  The  m.  p.  of  jK-azophenetole  is  lowered  by 
the  addition  of  ^-azoxyphenetole,  solid  mixed  crystals  (/3-crystals) 
separating  on  cooling.  Similarly,  the  m.  p.  of  ju-azoxyphenetole  is 
lowered  by  adding  p-azophenetole  ;  in  this  case  liquid  mixed  crystals 
(a-crystals)  separate.  The  a-  and  /J-crystals  are  not  isomorphous,  Imt 
on  cooling  they  change  to  a  continuous  series  of  /3-crystals,  and  on 
still  further  cooling  probably  into  another  form  of  mixed  crystals. 
The  eutectic  mixture  contains  about  20  mols.  %  jo-azophenetole.  The 
recent  work  of  Uogojawlensky  and  Winogradoff  (Abstr.,  1908,  ii,  809) 
on  this  system  is  adversely  criticised. 

The  freezing-point  curve  of  the  system  cholesteryl  isobutyrate-/>- 
azoxyphenetole  is  somewhat  similar  to  that  just  described.  On  one 
side  of  the  eutectic  point  solid  isobutyrate,  on  the  other  liquid  mixed 
crystals,  separate  from  the  fused  mass.  Pure  cholesteryl  /t-obutyratu 
does  not  form  liquid  crystals,  but  on  addition  of  ;;-azoxyphenetole  a 
region  of  metastable  liquid  crystals  appears  ;  thoy  become  stable  when 
more  than  30%  of  ^j-azoxyphenetole  is  present. 

<  'hole.  tcr\  I  propionate  and  y-azuxyphonotole  give  rise  to  a  con- 
tinuous series  of  liquid  mixed  crystals.  Lehmann  (Abstr.,  1906,  ii, 
.s-'iii,  N'iT)  lias  stated  that  oholesteryl  propionate  exists  in  two  liquid 

crystalline  modifications,  but  the  author's  results  render  this  doubtful. 

The  t.  p.  of  cholesteryl  propionate  is  96*2°,  the  m.  p.  112'7°.  The 
ing-point  curve  of  the  system  p-methoxycinnamic  aoid  (t.  p. 
170*6°,  in.  p.  185*5°)  and  p-azoxyphenetole,  both  of  which  forma 
stable,  liquid  crystalline  modification,  is  continuous,  and  shows  a  very 
distinct  minimum.  The  curve  along  winch  the  solid  and  liquid* 
orj  balline  pha  si  are  m  equilibrium  coosists  of  two  branchee  meeting 
in  a  eutectic  point,  as  is  the  case  in  most  of  the  other  binary  systems 
de,,it,  u H h  m  the  paper. 

Tie   freezing-point    curve  of  the  system  p-azoxyanisole  (t.  p.  118*5, 

in.  p.  ]  ■     i  rphenetole    fall      regularly    from    the   melting 

"I  the  latter  to   that   of  the  former  component,      The  melting 

point  of  the  different   mixtures  is  not  sharp,  but  takes   place  over  ■ 

range  of  about  0*6°.     Tins  phenomenon  oocui    also  in   most   of  the 

,   .  and  is  regarded  as  evidence  that  the  liquid -crystalline 
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modification    of    a   substance  is  to    be   regarded   as   a    homogeneous 
phase. 

Cholesteryl  benzoate  and  />azoxyphenetole  also  form  a  continuous 
series  of  liquid  mixed  crystals  with  a  minimum  in  the  melting-point 
curve.  No  evidence  was  obtained  of  the  occurrence  of  two  non- 
miscible  liquid  phases  in  this  case,  as  suggested  by  Lehmann.    G.  S. 

Nature  of  Precipitated  Colloids.  II.  Harry  W.  Foote, 
S.  It.  Scholes,  and  Ralph  W.  Langley  (J.  Amer.  Chem.  Soc,  1909, 
31,  1020  — 1027).— In  a  previous  paper  (Abstr.,  1908,  ii,  821), 
experiments  have  been  described  which  indicate  that  precipitated  ferric 
and  aluminium  hydroxides  may  be  regarded  as  solid  solutions  of  water 
in  the  oxides  or  lower  hydroxides.  In  drying  the  precipitates,  a  point 
was  reached  at  which  the  product  began  to  gain  weight  when  placed 
over  water,  the  composition  at  this  point  being  that  of  the  saturated 
solution. 

This  method  of  investigation  has  now  been  used  to  determine  the 
composition  of  the  saturated  solutions  of  water  in  the  mixed  oxides  of 
(1)  iron  and  aluminium,  (2)  aluminium  and  silicon,  (3)  iron  and 
silicon,  and  (4)  aluminium  and  phosphorus,  in  order  to  ascertain  the 
nature  of  the  precipitates  obtained  when  a  solution  of  a  soluble  silicate 
or  phosphate  and  an  aluminium  or  ferric  salt  is  treated  with 
ammonium  hydroxide.  Precipitates  of  almost  any  desired  com- 
position can  be  obtained  by  varying  the  proportions  of  the  salts 
employed.  Many  of  these  solutions  have  been  described  in  the  past  as 
silicates  or  phosphates  of  aluminium  or  iron,  but  it  is  pointed  out  that 
there  is  no  valid  reason  for  regarding  them  as  such. 

The  percentages  of  water  in  the  mixed  oxides  when  gain  in  weight 
first  occurs  are  tabulated,  and  curves  have  been  constructed  in  which 
the  compositions  of  the  mixed  oxides  are  plotted  as  abscissas  and  the 
amounts  of  water  as  ordinates. 

The  curve  for  the  mixed  oxides  of  aluminium  and  iron  clearly 
suggests  that  the  precipitate  is  a  solid  solution  dissolving  water,  the 
mixture  taking  up  more  water  than  does  either  oxide  alone.  The 
curves  for  the  precipitates  containing  the  oxide  of  silicon  or  phosphorus 
are  of  the  same  type,  and  do  not  exhibit  any  break,  thus  affording 
evidence  that  all  the  precipitates  should  be  regarded  as  solid  solutions. 
The  curve  for  aluminium  oxide  and  phosphoric  acid  shows  a  decided 
drop  at  the  point  corresponding  with  A1P04,  and  it  seems  not 
improbable  that  this  salt  is  actually  formed.  E.  G. 

The  Equilibrium  of  the  Reaction  H.,S  + 21  =  2HI +  S  and  the 
Dissociation  of  Hydrogen  Sulphide.  F.  Pollitzer  {Zeitsch. 
anorg.  Chem.,  1909,  64,  121  — 148). — The  reaction  between  hydrogen 
sulphide  and  solid  iodine  takes  place  at  the  ordinary  temperature, 
although  the  concentration  of  the  hydrogen  iodide  produced  is  very 
small.  Pure  hydrogen  sulphide,  prepared  from  calcium  sulphide  and 
hydrochloric  acid,  is  mixed  with  electrolytic  hydrogen  and  brought 
into  contact  with  solid  iodine  and  sulphur  contained  in  a  U-tube  at 
constant  temperature,  the  whole  being  kept  thoroughly  dry.  The 
escaping  mixture  passes  through  a  vessel  in  which  the  iodine  is  con- 
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densed  by  cooling  with  solid  carbon  dioxide.  Hydrogen  iodide  is 
absorbed  in  water  and  titrated,  hydrogen  sulphide  absorbed  in  sodium 
hydroxide  and  weighed,  and  hydrogen  measured  by  volume.  The  equili- 
brium constant  is  found  to  be'l'90  x  10-3  at  40° and  9  96  x  10-3  at  60°. 
The  heat  of  reaction  is  calculated  to  be  17,200  cal.,  and  the  heat  of 
formation  of  hydrogen  sulphide  to  be  5000  cal.,  in  agreement  with  the 
values  determined  calorimetrically.  The  heat  of  vaporisation  of 
sulphur  (forming  S.,  molecules)  at  the  ordinary  temperature  is  found 
to  be  28,500  cal. 

Measurements  have  also  been  made  of  the  solubility  of  hydrogen 
sulphide  in  water  and  in  hydriodic  acid  at  different  concentrations  and 
temperatures.  The  solubility  increases  considerably  with  the  concen- 
tration of  the  hydrogen  iodide.  Measurements  have  also  been  made 
of  the  equilibrium  in  solution,  and  in  the  gas  phase  in  contact  with 
the  solution.  C.  H.  D. 

Isomorphism  of  Ternaiy  Mixtures  in  which  the  Com- 
ponents are  not  Completely  Miscible.  Ernst  Janecke  (Zeitsch. 
physikal.  t.'hem.,  1909,  67,  641 — 688). — A  theoretical  paper,  wliich 
deals  with  the  equilibria  in  ternary  systems  when  the  three  inde- 
pendent components  are  isomorphous,  but  are  not  completely  miscible 
in  the  solid  and  liquid  state.  The  ternary  systems  in  which  the 
miscibility  is  incomplete  in  only  one  of  the  binary  systems  are  dis- 
cussed completely.  There  are  eight  chief  types,  and  the  several  cases 
occurring  in  each  are  illustrated  graphically.  The  more  complicated 
cases  in  which  there  is  incomplete  miscibility  in  more  than  one  of  the 
binary  systems  are  only  partly  dealt  with. 

In  the  second  part  of  the  paper,  the  ternary  alloys  of  the  metals  : 
copper,  silver,  gold,  chromium,  manganese,  iron,  cobalt,  nickel, 
palladium,  platinum,  are  considered  oo  the  basis  of  the  expeiimental 
data  for  the  respective  binary  systems,  due  mainly  to  Tammann  and  his 
co-workers,  and  are  referred  as  far  as  possible  to  the  different  tyres 
figured  in  the  earlier  part  of  the  paper.  G.  S. 

Equilibria  in  Quaternary  Systems.  The  System  :  Water- 
Ethyl    Alcohol-Sodium    Chloride-Sodium     Sulphate.       Khan/. 

A.  II.  Si'Niii  IM.M  \km:s  and  (  Ki  ,i'i  lein  )  W.  < '.  DB  BAAT  (  Zrilsch. 
phy  ileal.  I'/iem.,  I'.lll'.l,  07,  .r>.">l  - r. « » < I > .  The  equilibria  in  the  above 
hi  hue  been  determined  by  solubility  n  easun  ■ment  s  in  I  be  usual 
way.  The  results  iti-o  complicated  by  the  existence  ofsodium  sulphate 
decabydrate,  Na  ,S(  >,.  In  1 1.,<  >,  under  certain  oondil  ions. 

The  four  ternary  ystems  bave  mo  tly  been  investigated  by  previous 
ob  ■  i  n  '  .  and  t  he  available  d.ita  are  amplified  in  Rome  respects,  "he 
equilibria  in  the  quaternary  syctem  bave  been  examined  :ii  15  . 
and  85°.  The  composition  of  the  saturated  solutions  in  equilibrium 
with  the  different  solid  phases  are  given  in  tabular  form,  and  ire  also 
d  graphically,  There  ull  of  the  analyses  of  the  iturated 
olutions  have  been  confirmed  bj  the  "  residue  "   thod.     The  rtii 

D  'i  .it  'vel  y  |  Imple    al  under    I  he  c<    condll 

the  decabydrate  of    odium  sulphate  doe.  ool  i  list.  ,:-  8. 
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Steric  Hindrance  III.  Relation  between  the  Structure 
of  the  Aliphatic  Alcohols  and  Their  Rate  of  Estbriflcation. 
Authuk  Michael  and  Karl  Wolgast  (Ber.,  1909,  42,  3157 — 3176. 
Compare  this  vol.,  ii,  220). — The  authors'  researches  on  the  nature  of 
steric  hindrance  lead  them  to  a  re-examination  of  this  question.  The 
work  of  Menschutkin  is  open  to  criticism,  because  the  percentages 
of  alcohol  esterified  in  the  first  hour,  which  he  termed  the  "  initial 
velocities,"  are  not  proportional  to  the  rates  of  esterification,  since 
in  many  cases  an  appreciable  quantity  of  water  is  formed  in  that 
time.  The  method  selected  for  measuring  the  velocity  of  esterifica- 
tion was  to  determine  at  definite  intervals  the  decrease  of  the  acid 
titration  of  an  alcoholic  solution  containing  a  known  amount  of 
the  acid.  Trichloroacetic  acid  was  chosen  as  the  acid,  and  was 
titrated  with  ammonia,  rosolic  acid  being  used  as  indicator.  The 
results  are  summarised  as  follows,  the  values  given  being  for  kx  105, 
in  which  k  is  the  constant  of  the  reaction  calculated  from  the  equation 
of  the  second  order  :  k  =  l/t.x/A(a  —  x),  A  being  the  number  of  gram- 
molecules  of  acid  to  which  1  litre  of  alcohol  is  added,  a  the  number 
of  c.c.  of  iVyiO-ammonia  required  to  neutralise  2  g.  or  2  c.c.  at  the 
beginning,  a  —  x  the  amount  required  to  neutralise  the  same  quantity 
at  time  t.  The  values  of  k  are  either  means  of  the  series  obtained 
from  any  one  experiment,  or,  in  cases  where  a  regular  increa*e  or 
decrease  in  the  value  found  for  successive  times  was  observed,  the 
values  extrapolated  graphically  for  t  =  0. 

Esterification  with  Trichloroacetic  Acid  at  25°.- — Primary  alcohols  : 
Methyl  alcohol,  3690;  ethyl  alcohol,  650*;  propyl  alcohol,  725; 
butyl  alcohol,  1200;  isobutyl  alcohol,  740;  heptyl  alcohol,  1160; 
octyl  alcohol,  1860  ;  cetyl  alcohol,  2500.  Secondary  alcohols  : 
Dimethylcarbinol,  98  ;  methylethylearbinol,  90  ;  methylpropylcarbinol, 
76;  methylhexylcarbiuol,  109.  Tertiary  alcohols  :  tert.- Butyl  alcohol, 
118;  tert. -amjl  alcohol,  248. 

Esterification  with  Trichloroacetic  Acid  at  50°. — Primary  alcohols  : 
Methyl  alcohol,  24000  ;  ethyl  alcohol,  4210  ;  cetyl  alcohol,  16300. 

In  order  to  exclude  the  possibility  that  the  results  should  be  to  any 
considerable  degree  dependent  on  the  acid  taken,  a  further  series  of 
measurements  was  made  with  acetic  acid,  the  titration  being  effected 
with  baryta  and  rosolic  acid  as  indicator. 

Esterification  with  Acetic  Acid  at  50°. — Primary  alcohols  :  Methyl 
alcohol,  808;  ethyl  alcohol,  159;  w-butyl  alcohol,  234;  cetyl  alcohol, 
436. 

The  figures  show  that  the  relative  rates  of  esterification  are  not 
greatly  different  at  25"  and  at  50°.  The  velocity  of  esterification  of 
the  norma]  primary  alcohols  increases  as  the  carbon  chain  becomes 
longer.  The  first  member,  methyl  alcohol,  has  an  abnormally  high 
rate.  Menschutkin  found  the  velocity  of  esterification  constant  from 
ethyl  alcohol  onwaids.  The  increase  is  not  an  additive  one,  but  a 
constitutive  influence  depending  on  the  position  of  the  methyl  group. 
This  conclusion  is  borne  out  by  the  authors'  results  for  secondary  and 
tertiary  alcohols  given  above  ;  these  also  differ  considerably  from  the 
values  obtained  by  Menschutkin.  The  decrease  in  velocity  on  passing 
*  Mean  from  Kailan's  experiments  at  25°  (compare  Alistr.,  190S,  ii,  93i5). 

vol.  xcvi.  ii.  59 
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from  tbe  primary  series  to  the  secondaiy  is  much  greater  than  that 
observed  by  Menschutkin,  whili-t  the  velocities  of  esterification  of 
tertiary  alcohols,  which  Menschutkin  found  very  much  smaller  than 
tho:^  of  secondary  alcohols,  actually  exceed  them. 

The  authors  corjsider  that  tbe  hypothesis  that  the  rate  of  esterifica- 
tion depends  on  the  sr.ac.ial  extension  of  the  atoms  in  the  reacting 
molecults  {Hypothe.se  der  RcmmerfuHwiiy)  is  not  consonant  with  the 
relations  between  the  structure  of  the  alcohols  and  the  rates  of  esterifi- 
cation,  which  indicate,  on  the  other  hand,  that  the  influence  of  the 
atoms  in  the  alcohol  nolecule  is  not  purely  mechanical,  but  is 
dependent  on  their  nature  and  position  relative  to  the  hydroxyl  group. 
Their  former  conclusions  (loc.  cit.)  are  thus  confirmed. 

For  the  discussion  of  numerous  points  connected  with  the  observa- 
tions and  calculations,  the  original  paper  should  be  refeired  to. 
Especial  care  was  taken  in  the  purification  of  the  alcohols  used,  and 
the  following  physical  data,  etc.,  were  obtained.  The  boiling  points 
are  ecrrected.  Methyl  alcohol,  b.  p.  644°/7680  mm.  Ethyl  alcohol, 
b.  p.  78-0°/7620  mm.  n- Propyl  alcohol,  b.  p.  97-1— 97-2°/760  mm. 
re-Butyl  alcohol,  b.  p.  116-8— 117-2°/755  mm.  isoButyl  alcohol, 
b.  p.  107'5  — 107-6°/759  mm.  gcc.-Amyl  alcohol,  b.  p. 
119-3— 119-7°/768-0  mm.  tert.-Amyl  alcohol,  b.  p.  101-7— 102-2°/ 
763-8  mm.  lleptyl  alcohol,  b.  p.  1750—17607700  mm.  n-Octyl 
alcohol,  b.  p.  1945 — 195-5°/755  mm.  sec.-Oetyl  alcohol,  b.  p. 
179-5°/769  mm. 

«ec.-Butyl  alcohol,  prepared  by  the  method  of  Sabatier  and 
Senderens  by  reducing  methyl  ethyl  ketone,  was  freed  from  admixed 
ketone  as  follows.  The  alcohol  was  left  with  phenylhydrazine  for 
some  hours,  then  fractionated  with  a  lion. pel  column  in  a  vacuum, 
tbe  distillate  treited  with  three  to  four  drops  hydrochloric  acid, 
and  after  a  time  twice  fractionated.  The  hydrochloric  acid  was 
finally  removed  by  heating  for  some  hours  with  lime.  In  the 
case  of  i«opropyl  alcohol  and  nefhylpropyhai  binol,  the  troublesome 
removal  of  the  phonylhydraziuo  may  be  avoided  by  using  semicarbazido 
instead.  R.  V.  S. 

Square     Root    of    the     Atomic     Weights.     Isidoh     Thai- he 

{Phyrihal.  Zedsch.,  1909,  10,  667—  670). —  Bragg  has  shown  that  the 

bopping  power  of  metals  for  u  rays  is  proportional  to  the  Bquare  roots 

of  the  atomic  weights,  and  that  for  gases  it  is  proportional  to  tbe  sum 
(if  ill.  M|u:i:e  roots  of  I  he  weight  of  I  he  atoms  in  the  molecule.  This 
topping  power  is  also  approximately  proportional  to  the  molecular 
volumes  of  different  substances  at  then-  respective  boiling  points,  Wis 
relationship  thus  indicated  between  atomic  weights  and  volumes  hai 
been  invei  I  igated, 

For  a  largo  number  of   organic  and  inorganic  substances   it   is   found 

1 1 1  ti  i  at  molecular  volume  at  ab  olute  sero  is  proportional  to  the  sum 

of    the      ijii.ti  ■  •    roots    of    the    atomic    weights    ecu  responding    with    tut 

equation  i'(l     2  6  s/i.'l.     I'YomdJ  persiorj  and  absorption  measurements'! 

Martens  has  shown  that  for  a  Dumber  of   el nts,  the   period  >i 

vibration  of  t  he  atoms  is  pi opoi  tional  to  t he  square  root  of  the  atomic 
weights.     Anoording  to  the  above  relationship,  it  then  follows  thai 
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these    periods    of    vibration    are    approximately    proportional    to    the 
volumes  of  the  atoms. 

The  piper  also  contains  a  series  of  numbers  which  indicate  pro- 
portionality between  the  sum  of  the  square  roots  of  the  atomic  weights 
and  the  sum  of  the  maximum  valencies  of  the  atoms  in  the  molecules 
of  different  substances.  This  relationship,  however,  does  not  hold 
good  unless  abnormally  high  valencies  are  assumed  in  certain  cases. 

H.  M.  D. 

Dependence  of  the  Valency  on  the  Temperature  in 
Heterogeneous  Systems.  Wilhelm  Biltz  (Zeitsch.  physikal.  Cfitm., 
1909,  67,  561 — 593). — The  dependence  of  valency  on  the  temperature 
is  discussed  in  the  light  of  the  available  data  for  the  dissociation 
equilibria  of  oxides,  hydrates,  and  ammonia  compounds  at  fixed 
pres>ures.  In  the  case  of  the  oxides,  for  example,  the  temperatures 
are  given  at  which  a  higher  and  a  lower  oxide  of  the  same  metal  are 
in  equilibrium  with  oxygen  at  atmospheric  pressure.  When  ex- 
perimental data  for  atmospheric  pressure  are  not  available,  the 
temperatures  in  question  are  calculated  from  the  heat  of  the  reaction, 
and  the  dissociation  pressures  at  other  temperatures  by  substitution 
in  Nernst's  equation  connecting  dissociation  pressure  and  temperature. 
So-called  valency  isobars  are  then  drawn,  by  taking  the  absolute 
temperatures  as  abscissa  and  the  valencies  as  ordinates.  For  example, 
the  absolute  temperature  for  the  equilibrium  Pd02/PdO  is  453°  and 
for  PdO/Pd  1148°,  and  a  line  drawn  from  the  point  representing 
valency  four  and  453°  to  that  representing  valency  two  and  1148°  is 
the  valency  isobar.  The  points  at  which  the  valency  horizontals 
meet  the  isobars  are  termed  valency  points  of  section.  When  more 
than  two  oxides  exist,  the  isobars  consist  of  two  or  more  straight 
lines  meeting  at  certain  angles.  Similar  curves  are  constructed  for 
the  hydrates  and  ammonia  compounds  of  certain  salts,  except 
that  for  the  hydrates  a  dissociation  pressure  of  1/10  atmosphere  is 
chosen. 

From  the  results,  the  following  rule  is  deduced.  The  valency 
isobars,  independent  of  the  absolute  value  of  the  valency  and  inde- 
pendent of  its  increase,  ascend  from  the  valency  points  of  section  the 
more  steeply  the  lower  the  temperature.  The  tangents  of  the  angles 
of  inclination  increase  with  falling  temperature  at  first  gradually,  then 
more  rapidly,  and  the  relation  between  the  temperature  and  the 
tangent  of  the  angle  of  inclination  of  the  isobars  can  be  represented 
by  a  continuous  curve  for  each  of  the  three  types  of  compound.  When 
a  substance  shows  more  than  two  valencies,  the  isobar  which  joins  the 
two  lowest  valency  points  of  section  is  less  inclined  than  the  others. 
For  compounds  of  the  same  type,  the  inclination  of  the  valency  isobars 
is  constant  for  a  definite  temperature.  G.  S. 

Dependence  of  Valency  on  Volume  in  Certain  Tervalent 
Elements.  Albert  Ludwig  (/.  Amer.  Cheia.  Soc,  1909,  31, 
1130— 1136).— The  author  has  observed  (Abstr.,  1902,  ii,  451)  that 
during  the  fusion  of  carbon  under  a  high  gaseous  pressure  the 
electrical    conductivity    ceases,    and    this    he     has    regarded     as     an 

59—2 
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indication  of  a  change  of  the  carbon  into  the  denser  form  of  diamond. 
A  fuller  study  of  this  change  offers  considerab'e  difficulty  on  account 
of  the  high  inversion  temperature  (over  3000°)  and  the  extremely 
high  pressure  required.  Experiments  have  therefore  been  made 
in  order  to  investigate  the  volume  changes  of  more  easily  fusible 
substances,  and  bismuth,  antimony,  and  aluminium  have  been  selected 
for  the  purpose. 

The  fused  metal  was  placed  in  a  heavy  cickel-steel  cylinder,  fitted 
with  a  hardened  steel  piston.  The  metal  was  lightly  covered  with  a 
magnesia  plug,  moistened  with  water,  and  a  pressure  of  from  6000 
to  17,030  atmospheres  was  suddenly  brought  to  bear  upon  it.  A 
rapid  generation  of  gas  immediately  occurred.  When  the  cylinder 
had  cooled  to  the  ordinary  temperature,  the  pressure  was  released 
and  the  gas  allowed  to  escape.  In  the  cases  of  bismuth  and 
antimony,  after  removing  the  metal  by  amalgamation  with  mercury, 
black  powders  were  obtained,  consisting  of  the  oxides  BiO  and  SbO. 
In  the  case  of  aluminium,  the  metal  appeared  but  little  changed. 
On  breaking  up  the  aluminium,  however,  the  particles  of  metal 
immediately  became  covered  with  a  peculiar,  white,  feathery 
substance,  which  is  isotropic,  has  n  1*542,  is  easily  soluble  in  acetic 
acid,  and  on  ignition  is  converted  into  the  oxide  AlsOg.  It  is  probable, 
therefore,  that,  like  bismuth  and  antimony,  aluminium  is  bivalent 
under  high  pressures,  and  forms  the  oxide  AlO.  It  is  also  probable 
that,  on  account  of  its  high  m.  p.,  the  metal  do.'s  not  revert 
immediately  to  tho  less  dense  form,  but  only  returns  slowly  alter 
vigoroue  shaking  or  pounding,  the  pressure  developed  by  the  change 
causing  the  oxide  to  appear  in  the  form  of  fine  threads.  K.  G. 

Sensitive  Micro-balances  and  a  New  Method  of  Weighing 
Minute  Quantities.  Bbbtkam  D.  Steele  and  Kerb  (Jhant  (1'roc. 
Pot/.  Hoc,  1909,  .1,82,  580 — 594). — Two  types  of  constant-load  vacuum 
gnvity  micro-balance  air  described.  The  first  is  designed  for  the 
measurement  of  small  alterations  in  weight,  and  ia  sensitive  to  one 
two-hundred  and  fifty-thousandth  of  a  milligram  ;  the  second  for 
absolute  measurements  of  masses  not  exceeding  01  grim,  with  an 
accuracy  of  one  tenth  msandth  of  a  milligram. 

The  balances  are  enclosed  in  a  brass  oase,  consisting  of  base  and 
cover,  which  are  both  provided  with  Binges  carefully  ground  bo  as  to 

make  a  Vacuum  tight  joint.       A    side  tu  ie,  soldered    into    the    rase    and 

provide, I  with  a  inaiioiuoior,  enables  the  case  bo  be  connected  with  tho 
atmosphere  or  with  a  vacuum  pump.  The  beam,  which  ia  made  oi 
fused  quartz,  curies  a  small  mirror,  which  is  illuminated  by  a  Nernst 

lamp  through  a  plate-gl  I       mi    l.nv  ill  the  cover.      The  . sei \>  position  ol 

the  instrument  inedbyi  lading  the  position  of  the  image  on  a 

mill,,  [e      Che  baam  has  the  form  of  a  doubte  triangle,  which 

in  the  Aral  bype  of  bilane lab    about  a  central  knife-edge  ground 

upon  the  end  of  a  quarts  rod,     eVttaohed  I le  end  of  tho  beam  is  ■ 

I]  quarts  bulbofknjwn  internal  volume,  containing  air  sealed  up 
al  known  temperature  and  pre     ire.     At   the  other  end  is    i  quarts 

oounterpoi  a,  the    hai f  which  dependi  on  the  purpo  e  for  which  the 

balance  is  intended.     The  final  adjustmenl    for   balance  and  for  tbl 
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position  of  the  centre  of  gravity  is  rendered  possible  by  the  fact  that 
quartz  is  appreciably  volatile  in  the  oxygen  coal-gas  flame.  To  give  an 
idea  of  the  dimensions  of  the  balance  of  the  first  type  used  by  the 
authors,  it  may  be  mentioned  that  the  total  weight  of  the  beam  with 
attached  mirror,  bulb,  and  counterpoise  is  only  0-177  gram,  the  length 
of  the  arm  5-1  cm.,  and  the  volume  of  the  bulb  0'00865  c.c. 

The  method  of  weighing,  which  depends  for  its  successful  applica- 
tion on  the  possibility  of  attaining  perfect  homogeneity  in  the  beam 
of  the  balance,  eonsi>ts  in  employing  as  counterpoise  the  whole  or  any 
fraction  of  the  weight  of  the  air  in  the  sealed  quartz  bulb.  By 
adjusting  the  pressure  in  the  balance  case,  it  is  obvious  that  the  effec- 
tive weight  of  the  enclosed  air  can  be  made  to  vary  between  zero  and 
the  vacuum  weight,  and  that  at  a  given  temperature  a  change  in 
pressure  of,  say,  1  mm.  of  mercury  will  correspond  with  a  definite 
variation  of  the  effective  weight  and  with  a  definite  shift  in  the  scale 
reading. 

The  balance  of  the  first  type  was  designed  with  the  special  object  of 
measuring  the  loss  of  weight  of  radium  salts  during  disintegration 

H.  M.  D. 

Modified  Form  of  G-ooch  Crucible.  Theodore  W.  Eichards 
(J.  Amer.  Chan.  Soc,  1909,  31,  1146). — When  material  is  transferred 
from  a  flask  or  large  beaker  into  a  Gooch  crucible,  there  is  a  danger 
that  some  of  the  substance  may  fall  outside  and  thus  be  lost.  This 
can  be  obviated  by  welding  on  to  the  crucible  a  flange  or  brim, 
sloping  at  an  angle  of  about  45°.  The  diameter  of  the  top  of  the 
crucible  may  thus  be  doubled.  The  flange  also  serves  to  stiffen  the 
crucible  and  thus  enable  it  to  retain  its  form  better.  K.  G. 

Automatic  Filter  Funnel.  Herbert  S.  Bailey  (J.  Amer.  Cliem. 
Soc,  1909,  31,  1144 — 1145). — The  apparatus  described  has  been  found 
very  convenient  as  a  substitute  for  the  ordinary  filter  flask  or  bell-jar 
and  beaker  usually  employed  in  filtering  with  suctiou. 

The  stem  of  the  funnel  containing  the  Gooch  crucible  passes  through 
a  rubber  stopper,  which  is  fitted  into  the  mouth  of  a  glass  tube. 
This  tube  may  be  of  any  convenient  size,  and  terminates  in  a  narrow 
tube,  which  is  constricted  and  provided  with  a  small  movable  plug 
placed  below  the  constriction  and  kept  from  falling  out  by  two  or 
three  small  projections  on  the  inside  of  the  tube.  The  plug  is  ground 
so  as  to  close  the  constriction  when  pressed  against  its  lower  surface. 
The  large  tube  is  provided  with  a  side -arm  in  order  to  connect  it  with 
the  pump.  When  the  action  of  the  pump  is  discontinued  and  air  is 
admitted  through  the  side-tube,  the  plug  drops  and  the  filtrate  is 
discharged  into  a  suitable  vessel  placed  to  receive  it.  E.  G. 

Constant  Level  Reservoir.  D.  Basil  W.  Alexander  (J.  Amer. 
Chem.  Soc,  1909,  31,  1052 — 1053). — An  apparatus  is  described  which 
has  been  found  useful  for  filtering  solutions  of  bitumen  in  carbon 
tetrachloride.  The  liquid  to  be  filtered  is  placed  in  a  separating 
funnel,  which  is  closed  at  the  top  by  a  stopper,  and  is  so  supported 
that  the  lower  end  is  ab  >ut  half  an  inch  above   the  felt  of   a  Gooch 
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crucible.  As  the  liquid  passes  through  the  crucible,  air  ascends  into 
the  separating  funnel,  and  further  quantities  of  the  liquid  flow  out 
until  the  whole  has  been  filtered.  E.  G. 

Lecture  Experiment  to  Show  the  Rate  of  Chemical  Action. 
Walther  Nernst  (Bey.,  1909,  42.  3178 — 3179). — The  experiment 
depends  on  the  following  facts  :  (1)  The  different  indicators  show  their 
characteristic  colour  changes  at  definite  aud  different  concentrations 
of  hydrogen  or  hydroxy]  ions  ;  (2)  when  a  solution  of  an  ester  is 
treated  with  a  little  alkali,  the  alkalinity  quickly  vanishes,  and,  as  a 
result  of  the  hydrolysis  of  the  ester,  a  gradually  increasing  acid 
reaction  makes  its  appearance.  Jf,  therefore,  50  c.c,  of  boiled  water  are 
treated  with  enough  barium  hydroxide  to  make  the  solution  about 
2V-0'001,  and  then  with  1  c.c.  of  methyl  formate,  an  almost  instant 
decoloration  will  be  observed  on  addition  of  a  trace  of  phenolphthalein. 
On  addition  of  litmus,  cyaniue,  p-nitrophenol,  or  methyl-orange,  the 
times  required  for  decoloration  are  lespectively  about  1,  15,  30, 
120  minutes.  The  experiment  may  conveniently  be  shown  with  the 
different  indicators  simultaneously,  the  indicators  being  introduced 
into  all  the  flasks  at  the  same  instant  by  being  poured  from  a  row  of 
test-tubes  fastened  on  a  rod.  R.  V.  S. 


Inorganic    Chemistry. 


Absorption  of  Hydrogen  by  Colloidal  Platinum  and 
Palladium  Solutions.  Giuseppe  Kebnot  and  V.  de  Simone 
Nimi  i>.\  (/,'.  nd.  Accad.  Soi.  Fit.  Mat.  Wapoli,  1909,  [iii],  15,  1G8 — 175). 

—  Pure  colloidal  platinum  ami  palladium  solutions  absorb  much  larger 

quantities  of  hydrogen  than  are  taken  up  by  the  metals  in  any  other 

physical  condition,  even  by   colloidal  suspensions  prepared  by  chemical 

means.     A   rough  proportionality  is  found  between  the  concentration 

of  the  colloidal  metal  and  the  volume  of  hydrogen  absorbed.  Tint 
absorption  ■>!  hydrogen  is  considerably  diminished  by  the  presence  of 
gum,  dextrin,  or  albumin,  but  ia  no!  sensibly  influenced  by  Buorose, 

T.  11.  P. 

Ice  |  Modification]  III.     GuSTAI  Twimws  (Ztitich,  anorg,  ('hem., 

1909,  63,  280   -305).—  Phases  si  able  only  at    higher  temporal  ores  may 

l<i'  obtained  m  a  meta  table  Btate  at  lower  t peraturea  by  sufficiently 

rapid  cooling,     It   is  now  shown  that   pha  ble  onlj  under  high 

pressures      may     lie     obtained     Under      low     pressure         In     compressing 

isothei Ily,  cooling  to  a  temperature  at  which  the  velocitj  of  ti 

Formation  becomes  negligible,  and  reduoing  the  pressure.    This  method 

applied  to  water  t"  obtain  ice  III,  stable  only  under  high 

under  at  mospheric  pie 

I..    I   contracts  on   melting,   and    tl |uilibriura   temperature   of 
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ice  I  and  water  therefore  falls  with  increase  of  pressure.  Ice  III 
expands  on  melting,  so  that  its  melting  point  rises  with  increase  of 
pressure.  The  difference  in  the  specific  volumes  of  ice  I  and  III  is 
very  large,  and  the  heat  of  transformation  very  small,  passing  through 
zero  at  -  43°.  The  internal  heat  of  transformation  at  this  temperature 
is  9'4  cal.,  being  exactly  balanced  by  the  external  work.  At  -190° 
ice  III  can  be  obtained  even  when  the  pressure  has  fallen  to  that  of  the 
atmosphere,  the  transformation  not  setting  in  until   -  120°  is  reached. 

The  water  in  the  experiments  is  enclosed  in  a  paper  cylinder, 
surrounded  with  light  petroleum,  in  connexion  with  the  pressure 
apparatus.  The  quantity  of  water  used  in  each  experiment  is  about 
32  grams.  The  pressure  is  raised  to  3000  kilograms,  and,  after 
cooling  to  the  ordinary  temperature,  the  vessel  is  cooled  with  solid 
carbon  dioxide,  causing  freezing  to  ice  III,  with  a  corresponding  fall 
of  pressure.  After  cooling  with  liquid  air,  the  pressure  is  lowered  to 
100  kilograms.  On  warming  to  -120°,  an  increase  of  pressure  is 
observed  corresponding  with  the  transformation  to  ice  I.  It  has  been 
found  possible  to  open  the  vessel  under  atmospheric  pressure  at  -  190° 
and  to  transfer  the  ice  to  liquid  air,  removing  the  paper.  Ice  III  is 
clear  and  colourless,  being  built  up  of  coarse  crystallites.  It  has 
a  porcelain-like  appearance  when  undergoing  transformation  into 
ice  I.  It  sinks  at  once  in  liquid  air,  whilst  ice  I  floats.  When 
removed  from  the  liquid  air,  the  transformation  takes  place  rapidly, 
the  mass  falling  into  a  bulky,  white  powder,  which  melts  at  0°. 
Abnormal  behaviour  is  observed  when  the  paper  cylinder  is  omitted, 
the  whole  vessel  being  filled  with  water,  as  in  this  case  the  uniform 
transmission  of  pressure  is  hindered. 

Ice  I,  formed  from  water  under  ordinary  pressure,  must  consist  of 
polymerised  molecules.  Nordenskiold's  tetragonal  ice  is  only  a 
crystalline  modification  of  this.  Ice  III,  formed  at  high  pressures, 
must  consist  of  simple  molecules.  Ice  II  must  have  the  same 
molecular  weight  as  ice  III.  There  are  thus  two  polymerised  and 
two  simple  forms.  Equilibrium  can  only  exist  between  two  modifica- 
tions of  different  molecular  weight.  Modifications  having  the  same 
molecular  weight  differ  only  in  their  space-lattice  systems,  not  more 
than  one  of  which  can  be  stable.  C.  H.  D. 

Anodic  Formation  of  Hydrogen  Peroxide.  E.  H.  Riesenfeld 
and  B.  Reinhold  (Ber.,  1909,  42,  2977— 2981).— The  formation  of 
hydrogen  peroxide  in  the  electrolysis  of  aqueous  solutions  has  hitherto 
only  been  noticed  at  the  cathode,  its  production  being  due  to  a 
secondary  reaction.  All  attempts  to  prove  its  formation  at  the  anode 
have  failed.  Theoretical  considerations  indicate  that,  if  formed  at  all, 
it  should  be  produced  by  the  electrolysis  of  strongly  alkaline  solutions 
at  low  temperatures. 

The  authors  find  that  there  is  no  anodic  formation  of  hydrogen 
peroxide  when  sodium  hydroxide  is  electrolysed  at  any  temperature 
down  to  -  25°,  the  lowest  temperature  at  which  sodium  hydroxide 
is  liquid.  On  the  other  hand,  when  potassium  hydroxide  is  used, 
there  is  an  appreciable  formation  of  hydrogen  peroxide  at  all 
temperatures  between    0°   and    -  60°,    the   maximum   amount    being 
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formed  at  -  40°.  The  experiments  were  carried  out  in  a  U-tube, 
the  anode  consisting  of  a  platinum  wire,  the  cathode,  of  platinum  foil, 
being  surrounded  by  parchment  paper. 

The  different  action  of  the  two  alkalis  is  probably  due  to  the 
fact  that  hydrogen  peroxide  is  decomposed  catalytically  much  more 
rapidly  by  sodium  hydroxide  than  by  potassium  hydroxide.  This  is 
proved  by  experiments  ou  the  catalytic  decomposition  of  hydrogen 
peroxide  by  these  alkalis. 

In  all  the  experiments  the  solution  at  tho  anode  became  yellow 
in  colour.  This  is  not  due  to  the  formation  of  potassium  ozonate 
(compare  Baeyer  and  Villiger,  Abstr.,  1902,  ii,  650),  which  then 
decomposes  with  the  formation  of  hydrogen  peroxide,  siuce  the 
intensity  of  the  yellow  colour  continually  increases  with  fall 
in  temperature,  whereas  there  is  an  optimum  temperature  for  the 
formation  of  the  hydrogen  peroxide.  Moreover,  it  is  shown  that  the 
decomposition  of  potassium  ozonate  does  not  give  rise  to  any 
appreciable  quantities  of  hydrogen  peroxide. 

There  is  no  formation  of  hydrogen  peroxide  at  nickel  electrodes, 
neither  is  a  yellow  colour  produced.  This  is  in  accordance  with  the 
electrochemical  behaviour  of  nickel  as  compared  with  platinum. 

T.  S.  P. 

Action  of  Colloidal  Iridium  Solutions  on  Hydrogen 
Peroxide  Giuseppe  Kbbnot  and  F.  Akkna  (Rend,  Acead.  Soi,  Fis, 
Mat.  Napoli,  1909,  [lii],  15,  125 — 132). — When  colloidal  solutions  of 
iridium  in  .A'/IOOO  sodium  hydroxide  are  prepared,  according  to 
Bredig's  method,  the  sodium  hydroxide  undergoes  dissociation,  and 
part  of  the  hydrogen  liberated  is  absorbed  l>y  the  colloidal  iridium,  and 
causes  a  marked  acceleration  in  the  action  of  the  latter  on  hydrogen 
peroxide.  It  is  therefore  preferable  to  employ  pure  water  in  place  of 
the  dilute  alkali.  The  catalytic  action  of  such  solutions  is  inter 
by  the  presence  of  an  acid,  and  is  greatly  diminished  or  entirely 
destroyed  by  small  proportions  of  mercuric  chloride  or  potassium 
cyanide.  T.    II.     P. 

Influence  of  Potassium  Persulphate  on  the  Catalytic 
Decomposition  of  Hydrogen  Peroxide  by  means  of  Colloidal 
Iridium  Solutions.     Giuseppb  Cebnot  (Rand.  Aooad.  Set.   Fia.  Mat, 

\n,ii/i.    1909,  [iii],  15,    145 — 150.     Compare  pit ling  abstract). — 

The  velocity  ol  decomposition  of  hydrogen  peroxide  bj  colloidal  iridium 
solutions  is  increased  oonsiderably  by  the  pre  run-  of  potn  turn  per 
sulphate,  the  increase  being  greater  in  neutral  than  in  acid  solution, 
and  possibly  proportional  to  the  amount  of   persulphate.     Ii    mis    be 

that  the  latter  acts  only  catalytically,  the  inoreaxe  of  tl instant  of 

the  decomposition  reaction  being  due  to  the  Formation  of  a  compound, 

iieh  as  the  pots    ah  ol  Osxo's  acid,  OK'BjOj'UjK,  more  highly 

l  and  Ii  •     I  ible  than  the  persulphate  "i  hj  i  d  peroxide  ; 

In  such  oa  Following  three  reaotiom    would    be  superposed:  (1) 

tic  decomposition  of  hydrogen  peroxide;  (2)  reaction  between 
the  oxygen  evolved  from  the  peroxida  snd  the  persulphate,  and  (8) 
decomposition  of  the  produol  oi  motion  (ii),  T.  II.  P. 
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Action  of  Colloidal  Rhodium  Solutions  on  Hydrogen 
Peroxide.  Giuseppe  Kernot  and  F.  Arena  (fiend.  Accad.  Sci.  Fis. 
Mat.  Xapoli,  1909,  [iii],  15,157 — 166). — By  means  of  Bredig's  method, 
the  authors  have  prepared  colloidal  solutions  of  rhodium  in  pure  water 
(conductivity  1 -5 — 3'0x  10~6),  a  current  of  2  amperes  at  110  volts  being 
employed,  and  the  capsule  containing  the  water  kept  cooled.  Such 
solutions,  which  have  a  reddish-brown  colour  and  are  extremely 
unstable,  exert  a  marked  catalytic  activity  towards  hydrogen  per- 
oxide. Potassium  persulphate  or  percarbonate  accelerates  the  catalytic 
action,  apparently  owing  to  the  formation  of  a  highly  oxygeuated  pro- 
duct more  readily  decomposable  than  hydrogen  peroxide.  Potassium 
perchlorate,  perchloric  acid,  ammonium  persulphate,  and  most  other 
electrolytes  exert  a  retarding  influence  on  the  catalysis.         T.  H.  P. 

Liquid  Chlorine.  Frederick  M.  G.  Johnson  and  Douglas 
McIxtosh  (J.  Amer.  Chem.  Soc,  1909,  31,  1138— 1144).— A  study  has 
been  made  of  the  vapour  pressure,  density,  and  molecular  surface 
energy  of  liquid  chlorine,  and  also  of  its  behaviour  as  a  conducting 
solvent.  The  apparatus  employod  is  described  with  the  aid  of 
diagrams. 

The  vapour  pressure  has  been  determined  at  temperatures  ranging 
from  -  105-7°  to  —32-0°.  The  results  are  almost  identical  with  thosa 
obtained  by  Knietsch  (Abstr.,  1891,  14).  The  b.  p.,  under  atmospheric 
pressure,  is  -  33'7°.  At  the  f.  p.  the  vapour  pressure  is  9P2  mm., 
shewing  the  temperature  to  be  —101-5°.  By  means  of  the  Clausius 
formula,  the  heat  of  vaporisation  at  760  mm.  for  1  gram-mol.  is 
found  to  be  21-1  x  1010  ergs. 

The  densities  have  been  determined  between  -  93'7°  and  -  294°,  and 
it  is  shown  that  the  density  at  any  temperature  can  be  calculated  by 
means  of  the  formula  1-725  -0-00243(100  +  t).  At  the  b.  p.  the 
density  is  1-568,  and  hence  the  molecular  volume  is  22'6,  which  agrees 
with  the  value  obtained  by  Kopp  from  organic  compounds. 

The  molecular  surface  energy,  determined  by  means  of  a  modification 
of  Ramsay  and  Shields'  apparatus,  is  recorded  for  temperatures 
between  -  61  5°  and  -  287°.  Between  these  temperatures 
d(MV)%/dT=2'0i,  and  hence  liquid  chlorine  has  the  formula  Cl2. 
The  curve  exhibiting  the  variation  of  molecular  surface  energy  with 
temperature  shows  that  the  value  of  the  molecular  surface  energy  is 
zero  at  129-4°. 

No  inorganic  substance  could  be  found  which  becomes  ionised  in 
liquid  chlorine,  but  a  mixture  of  ether  and  hydrochloric  acid  enables 
the  liquid  to  conduct  well,  probably  owing  to  the  formatiou  of  the 
compound  Et20,HCl.  E.  G. 

Formation  of  Ozone  by  the  Ultra-violet  Rays.  Frederick 
M.  G.  Johnson  and  Douglas  McIntosh  (J.  Amer.  Chem.  Sue,  1909, 
31,  1146 — 1147). — Experiments  have  been  made  which  show  that 
Bordier  and  Nogier's  statement  (Compl.  rend.,  1908,  147,  354),  that 
the  odour  observed  in  the  neighbourhood  of  the  mercury  arc  enclosed 
in  quartz  is  not  due  to  ozone,  is  incorrect.  In  all  cases  in  which  the 
odour  is  perceptible,  the  presence  of  ozone  can  be  detected  by  means 
of  potassium  iodide  and  starch  paper.  £.  G. 
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Specific  Gravity  and  Percentage  Strength  of  Selenic  Acid. 
M.  E.  Diemer  and  Victor  Lenher  (J.  Physical  Chem.,  1909,  13. 
505 — 511). — Two  methods  for  the  preparation  of  pure  selenic  acid 
from  selenium  dioxide  are  described.  A  large  number  of  density 
determinations  of  aqueous  solutions  containing  the  acid  in  proportions 
from  0  to  99'4%  have  been  made,  and  the  results  are  represented 
graphically  and  also  in  tabular  form.  Some  of  the  interpolated 
results  are  as  follows  :  10-44%,  D?  1-080  ;  2530%,  Dj°  1-215  ;  40-06%, 
D?  1-385  ;  60-18%,  Df  1-680  ;  80-10%,  Df  2120  ;  99-36%,  DJ°  2-595. 

G.  S. 

Some  Complex  Selenium  Anions.  Arthur  Rosenheim  and 
Max  Pritze  (Zeitsch.  anorg.  Chem.,  1909,  63,  275 — 281). — Mercuric 
selenocyanate,  Hg(SeCN)„,  prepared  from  potassium  selenoc-yanate  and 
mercuric  chloride,  forms  white  needles,  decomposed  by  hot  water 
When  only  half  the  quantity  of  the  potas.-ium  salt  is  used,  pale  yellow 
crystals  of  mercuric  c/rforose/enocyanale,  HgCl(SeCN),  are  obtained,  and 
may  be  recrystallised  rapidly  from  water.  Two  other  double  salts, 
KHg(SeCN)3  and  K.,Hg(SeCN)4,  may  be  obtained  in  a  crystalline  form, 
A  cobalt  salt,  CoHg(SeCN)4,  greenish-blue,  microscopic  crystals,  and  a 
white  zinc  salt,  ZnHg(SeCN)4,H20,  have  been  prepared. 

Mercuric  oxide  is  insoluble  in  selenious  acid,  but  mercuric  selenite, 
HgSe03,  may  be  obtained  from  mercuric  oxide  and  sodium  hydrogen 
selenite,  or  from  mercuric  nitrate  and  sodium  selenite,  in  white  crystals, 
insoluble  in  water  or  dilute  nitric  acid.  For  analysis,  it  is  dissolved 
in  hydrochloric  acid,  warmed  with  ammonium  persulphate,  and  then 
boiled  with  sulphuric  acid.  After  adding  an  excess  of  a  solution  of 
hydrogen  sulphide  and  expelling  the  gas  with  carbon  dioxide,  the 
precipitated  mercuric  sulphide  is  free  from  selenium. 

Two  double  salts,  Na.2Hg(Se03)2  and  HgCl-Se03Na,2H20,  were 
prepared.  The  solubility  of  mercuric  selenite  iu  sodium  selenite  solu- 
tions was  determined,  and  a  constant  calculated  for  the  complex 
formation.  C.  H.  D. 

New  Compounds  of  Nitrogen  with  Hydrogen  and  Metals. 
Franz  W.  Dafert  and  B.  Miklaux  (Monatsh,  1909,  30,  649—654. 
Compare  Haber  and  Van  Oordt,  Abstr.,  1905,  ii,  159,  .'SHI,  814).— 
When  calcium  nitride  is  heated,  within  certain  limits  of  temperature, 

iti  a  stream    of    hydrogen,  (lie  latter   is   rapidly  absorbed,    and   a    lemon 

to  orange-yellow  substance  is  obtained,  tin'  approximate  composition 
of    which    is:     calcium    80-.'!",,,    nitrogen     I7'l%,    and    hydrogen 
Although   the  analytical    results   are   not  quite  conclusive,  the   new 
substance    is    probably    tricalciumamide,    Ca,,(  N  1 1., ).,,        It,    is      caroel] 

.11.  ried    by  heating   in   niirogeii   or   hydrog lint    changes   slowly    in 

diffused  light,,  rapidly  in  sunlight,  to  a  greyish  black  BubstanOS) 
probably  a    mixture    of    caleiumiinide    and    calcium   hydride,    formed 

LOOOrding  to  the  equation  (  'a,((  N  1 1 ,, ).,  '-'t'aNIl  I  Call,,.  The  amide, 
in  an  impure  form,  has  also  been  prepared  by  beating  calcium  hydride 
iii  nitrogen. 

Lithium  nitride  alio  abaorbi  hydrogen  on  beating,  forming  a  white 
i  ompound,  probably  trilithiumamide,  l.i  Nil...      Iii   sunlight    it    dee 
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poses  rapidly,  giving  rise  to  a  red  substance.  The  change  is  probably 
represented  by  the  equation  Li3NH._,  —  Li2NH  +  LiH,  the  red  compound 
being  the  previously  unknown  lithiumiuiide,  Li„NH. 

Magnesium  nitride  does  not  show  any  tendency  to  unite  with 
hydrogen.  .  G.  S. 

Reductions  with  Phosphorous  and  Hypophosphorous  Acids. 
Adolf  Sieverts  [with  Moriz  Major]  (Zeilsch.  anory.  Chem.,  1909,  64, 
29 — 64). — Ferric  alum  reacts  with  hypophosphorous  acid  at  the 
temperature  of  the  water-bath,  whilst  phosphorous  acid  is  not  attacked 
after  several  hours.  A  separation  of  the  two  acids  by  titrating  the 
ferrous  salt  thus  formed  with  permanganate  is,  however,  impossible, 
as  phosphorous  acid  is  readily  oxidised  by  permanganate  in  presence  of 
a  ferrous  salt.  The  author  has  therefore  only  determined  the  iodine 
value  of  the  solutions  by  means  of  iodine  and  arsenious  acid.  Both 
acids  are  only  very  slowly  oxidised  by  air,  and  it  is  not  necessary 
to  exclude  air  during  titration.  By  oxidising  with  bromine  to 
phosphoric  acid,  and  estimating  this  and  comparing  the  result  with 
the  iodine  value,  the  two  acids  may  be  estimated  when  present 
together. 

Gold  chloride  is  reduced  by  both  acids  to  metallic  gold.  The 
precipitate  oxidises  a  boiling  solution  of  hypophosphorous  acid  slowly, 
evolving  hydrogen. 

[With  Wilhelm  Krumbhaar.] — Silver  behaves  similarly  when 
the  phosphate  is  used,  dissolved  in  phosphoric  acid  ;  the  nitrate  causes 
complications,  owing  to  reduction  of  the  anion.  Even  in  ammoniacal 
solution,  the  precipitate  consists  of  metallic  silver,  and  not  of  a 
suboxide,  and  there  is  no  evidence  of  the  formation  of  silver  hydride 
(Bartlett  and  Rice,  Abstr.,  1897,  ii,  212).  Phosphorous  acid  reduces 
copper  sulphate  to  copper ;  phosphates  are  without  action.  Oupric 
chloride  is  reduced  to  cuprous  chloride.  The  acid  is  readily  oxidised 
by  air  in  presence  of  a  cupric  salt.  Hypophosphorous  acid,  with 
the  copper  in  excess,  precipitates  metallic  copper  without  evolution 
of  hydrogen  ;  with  an  excess  of  sodium  hypophosphite,  cuprous 
hydride,  CuH,  is  precipitated.  In  all  cases  the  reduction  is  first 
to  a  cuprous  salt. 

Platinum  salts  are  not  reduced  by  hypophosphites,  even  on  boiling, 
and  the  oxidation  caused  by  platinum-black  is  due  only  to  retained 
oxygen.  Palladium  salts,  on  the  other  hand,  are  reduced  by  both 
acids  in  the  cold.  Even  a  cold  solution  of  sodium  hypophosphite 
is  oxidised  by  precipitated  palladium  to  phosphite,  and  even  further 
on  boiling.  Alcoholic  sodium  hypophosphite  does  not  react  with 
palladium. 

Nickel  and  cobalt  salts  are  not  reduced,  but  the  metals  prepared  by 
the  action  of  hydrogen  on  the  oxides  behave  like  palladium.  Reduced 
iron  dissolves  readily  in  sodium  hypophosphite  solution  on  heating. 

C.  H.  D. 

Reducing  Action  of  Silicon.  Emile  Vigouroux  and  F.  Ducelmez 
(Bull.  Soc.  chim.,  1909,  [iv],  5,  868— 869).— In  an  attempt  to  free 
amorphous  silicon  from  aluminium,  with  which  it  was  contaminated, 
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the  substance  was  heated  to  dull  redness,  or  slightly  beyond,  with  twice 
its  weight  of  potassium  hydrogen  sulphate.  A  vigorous  action  took 
place,  and  the  resulting  product  when  cold  had  a  strong  odour  of 
hydrogen  sulphide,  and  contained  yellow  crystals  of  potassium 
sulphide,  silica,  alumina,  potassium  silicate,  and  unchanged  silicon.  In 
using  potassium  hydrogen  sulphate  to  remove  aluminium  from  crude 
silicon,  the  two  products  should  be  kept  at  a  temperature  below  a 
red  heat.  T.  A.  H. 

The  Silicic  Acids.  Gu-tav  Tscheumak  (Zeitsch.  anorg.  Chem., 
1909,  63,  230—274). — The  method  of  determining  the  velocity  of 
dehydration  of  the  silicic  acids  (Abstr.,  1905,  ii,  816)  has  been  applied 
to  the  study  of  a  number  of  such  acids,  a  vessel  containing  water 
being  placed  under  similar  conditions  to  the  specimen,  and  its  loss  of 
weight  also  determined,  in  order  to  eliminate  accidental  changes  in 
the  rate  of  evaporation. 

The  rate  of  loss  of  water  depends  on  the  physical  condition  of  the 
preparation,  powdery  and  gelatinous  silicic  acids  behaving  differently. 
The  absolute  weight  is  also  of  inlluence,  a  large  mass  losing  water 
relatively  more  slowly  than  a  smaller  mass.  After  the  break  in  the 
dehydration  curve  has  been  passed,  all  the  preparations  behave 
similarly.  This  break  occurs  at  a  quite  definite  water-content,  which 
is  characteristic  of  each  silicic  acid.  It  is  not  identical  with  the  break 
in  Van  Bemmelen's  vapour-pressure  curves  (Abstr.,  1908,  ii,  838), 
and  the  trustworthiness  of  the  author's  method  is  maintained.  Water- 
glass,  which  is  an  indefinite  mixture  of  silicates,  yields  silicic  acids 
with  variable  critical  points  on  the  dehydration  curves. 

The  gel  obtained  from  silicon  tetrachloride  and  water  consists  of 
orthosilicic  acid,  and  not  of  anhydrous  silica,  as  Bnggosted  by 
Le  Chatelier  (Abstr..  1908,  ii,  1033).  Its  hardness  is  only  that  of 
gypsum.  The  den.-ity  of  the  silieic  acids  is  also  greater  than  that 
calculated  on  the  assumption  that  they  are  mechanical  mixtures  of 
>iliea  and  water.  Water  is  taken  up  by  the  dehydrated  acids,  but 
not  to  the  amount  of  that  originally  present.  If  previously  dehydrated 
over  sulphuric  acid,  the  silicic  acid  develops  heat  in  becoming  hydr.it  cd, 
but  if  ignited,  do  measurable  heat  development  takes  place,  although 
a  hydrate  is  slowly  formed.  The  different  silicic  acids  are  unequally 
reactive  towards  alkalis,  but  quantitative  relations  have  not  been 
established.     A  combination  of  the  hydrate  and  adsorption  hypotheses 

I I   to  account  for  the  behaviour  of  the  silicia  aoids.     The 

in  the  dehydration  curve  indicates  the  composition  of  the  acid 
derived  from  the  silicate,  exoept  thai  differences  of  molecular  weight, 
indicated  by  difference  of  physioa]  structure,  may  a!  o  occur.  'Thus 
the  acid  from  anorthite  is  represented  as  II .sit  i ...  ami  that  from  leucite 
as  (Hj8iO,)j.  Diopside  may  resemble  leuoite  in  this  respect,  and 
He  imi  tn  be  regarded  as  simple  metnsilicates.  The 
pi  ice  "t  aluminium  in  c plei  silicates  is  also  discussed.     ('.  H.  D. 

8earch  for  the  Heavier  Gases  of  the  Helium  GroupB  in 
Mineral*,  0  F".  Booxn  {PMt.  ifag.,  1909,  [vi],  18,  672  f.77).— 
The  inert   gases  evolved  on  heating  certAii I    either  alone  of 


INORGANIC   CHEMISTRY.  885 

with  potassium  hydrogen  sulphate  have  been  examined.  The  gas 
obtained  from  malacone  consists  almost  entirely  of  helium,  the 
volume  of  argon  present  being  less  than  1%.  The  search  for  krypton 
in  the  helium  evolved  from  fergusonite  shows  that,  if  present  at  all, 
the  amount  of  krypton  is  less  than  one-millionth  of  the  helium 
content.  H.  M.  D. 

Acid  Sulphates.  IV.  Jon.  D'Ans  (Zeitsch.  anorg.  Chem.,  1909, 
63,  225 — 229.  Compare  this  vol.,  ii,  139). — The  examination  of 
solutious  containing  potassium  sulphate  and  sulphuric  acid  at  25° 
shows  that  a  salt,  crystallising  in  needles,  exists  between  K3Hi  S04)2 
and  KHS04,  having  the  composition  K2S04,6KHS04,H.2O,  losing  the 
water  readily  and  completely  at  180°.  It  appears  to  be  identical  with 
Stortenbecker's  salt  (Abstr.,  1903,  ii,  143).  No  other  intermediate 
salt  exists  at  25°.  A  second  deBnite  salt,  unstable  at  25°,  has  a 
small  region  of  stability  at  18°,  extending  at  lower  temperatures. 
It  probiblv  has  the  composition  K.2S04,3KHS04  (compare  Arzalier, 
Abstr.,  1908,  ii,  763).  C.  H.  D. 

Application  of  Electrolysis  in  Inorganic  Chemical  Manu- 
factures. Bebnhaed  Lepsius  (Ber.,  1909,  42,  2892— 2916).— A 
lecture  before  the  German  Chemical  Society  dealing  with  the  history 
of  the  practical  application  of  electrolysis  to.  the  manufacture  of 
sodium  hydroxide  and  chlorine  and  allied  products  on  a  large  scale. 

E.  F.  A. 

The  Fittig  Reaction  and  the  Dark  Blue  Sodium  Bromide 
Resulting  from  Sodium  and  Bromobenzene.  Ebmst  Mohr 
(/.  jrr.  Chem.,  1909,  [ii],  80,  315— 319).— The  dark  blue  substance 
which  is  usually  produced  in  the  Fittig  reaction  has  been  isolated  and 
examined.  Sodium  wire  (1  atom)  is  pressed  into  a  large  test-tube 
half-tilled  with  dry  ether,  dry  bromobenzene  (>3  mol.)  is  added,  and 
the  mixture  is  heated  on  the  water-bath  for  eight  hours  at  45 — 55°. 
The  liquid  is  decanted,  and,  with  as  complete  exclusion  of  air  as 
possible,  the  dark  blue,  heavy  powder  is  washed  with  dry  ether,  dried 
at  the  pump  for  fifteen  minutes,  and  kept  in  dry  air,  in  which  it 
remains  unchanged  for  weeks.  Two  estimations  of  the  bi-omiue  in 
different  specimens  showed  the  presence  of  98'3  and  9T3%  of  sodium 
bromide  ;  the  remaining  percentage  is  attributed  to  organic  matter 
which  cannot  be  removed  by  ether.  The  suggestion  is  advanced  that 
the  colour  may  be  due  to  finely-divided  sodium  or  to  sodium  sub- 
bromide,  Na.,Br.  The  question  whether  sodium  phenyl  is  an  initial 
product  of  the  Fittig  reaction  is  also  discussed.  C.  S. 

Formation  and  Decomposition  of  Mixed  Crystals  of  Alkali 
Nitrates  and  Nitrites.  Giuseppe  Buu.ni  and  D.  Meneguini 
(Zeilsc/t.  anorg.  Chem.,  1909,64,  193 — 199). — The  freezing-point  curve 
of  mixtures  of  sodium  nitrate  and  nitrite  has  a  minimum  at  50% 
N&NO,  and  221-5°.  The  salts  form  two  series  of  solid  solutions,  and 
there  is  a  break  in  the  curve  at  37%  NaN03.  The  end  of  the 
crystallisation  is   not  readily   determined   by  thermal   means,  but   by 
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isolation  of  the  solid  phase  by  means  of  van  Eyck's  apparatus  (Abstr., 
1900,  ii,  403)  and  analysis,  the  limits  of  the  gap  are  found  to  be  29-5 
and  35%  NaN03.  The  minimum  thus  falls  within  the  region  of  the 
second  series  of  mixed  crystals. 

Mixed  crystals  of  sodium  nitrate  and  nitrite  are  not  formed  by 
crystallisation  from  a  solution  of  the  mixed  salts  in  water.  The  heat 
of  solution  of  the  mixed  salts  in  water  is  that  calculated  from  the 
heats  of  solution  of  the  pure  salts,  whilst  that  of  the  rapidly  cooled 
mixed  crystals  is  considerably  different,  indicating  that  decomposition 
of  the  mixed  crystals  into  their  compounds  takes  place  at  temperatures 
below  the  freezing  point.  This  resolution  is  hastened  by  the  presence 
of  moisture.  C.  H.  D. 

True  Atomic  Weights.  Stas'  Determinations.  III.  Louis 
Dubueuil  (Bull.  Soc.  chin.,  1909,  [iv],  5,  852—859,  S60— 865).— In 
these  two  papers  the  investigations  already  outlined  (Abstr.,  1908, 
ii,  936,  1035;  this  vol.,  ii,  475,  563,  654)  are  extended  to  the  cases  of 
silver  iodide  and  silver  bromide,  and  Stas'  methods  and  results  are 
critically  reviewed.  From  the  data  obtained  by  Stas  in  the  synthesis  of 
silver  iodide  by  three  different  methods,  it  is  shown  that  the  re- 
calculated values  of  the  apparent  atomic  weights  of  silver  are  108032, 
108-0262,  and  1080278,  whilst  those  for  iodine  are  126'9928,  126-9769, 
and  126-9756  respectively. 

In  the  case  of  silver  bromide,  Stas  employed  two  methods,  and  the 
recalculated  apparent  atomic  weights  deduced  from  these  results  are  : 
for  silver,  107-9933  and  1079943,  and  for  bromine,  800091  and 
80-0077  respectively.  T.  A.  H. 

Solubility  of  Silver  and  of  its  Alloys  in  Mixtures  of  Acids. 
Eenesto  Pannain  (Oazzetta,  1909,  39,  ii,  234 — 239). — Pure  silver  is 
insoluble  in  dilute  sulphuric  acid,  and  the  same  is  the  case  with  an 
alloj  of  5  parts  of  silver  with  one  part  of  copper,  whilst  pure  boiling 
sulphuric  acid  does  not  dissolve  silver  except  when  it  has  the  density 
60  B6\  The  presence  of  impurities  may,  however,  determine  the 
attack  of  the  metal,  even  by  dilute  acids.  For  the  industrial  separation 
of  silver  and  gold,  sulphuric  acid  of  density  less  than  tiO'lic  should 
not  be  employed,  the  action  of  I  Ins  acid  on  the  silver  being  facilitated 
by  t  he  presence  of  nil  ric  acid.  If  a  mixture  of  those  two  acids  ie  used, 
olves  at  a  comparatively  low  temperature,  and  the  amount 
of  nitrio  aoid  used  up  is  only  one-half  of  thai  required  to  dii  lolve  1 1  • » • 
Bilvet  in  ah  ence  ol  Bulphurio  acid  In  the  treatment  of  alloys  of  Bilver 
with  dilute  sulphurio  aoid,  either  for  the  whitening  of  coins  or  manu 
I  ictured  article  .  or  For  the  separation  of  Bilver  From  base  metals,  it  is 
uch  impurities  as  occur  in  commercial    ulphuric  aoid  or 

well  i ild  be  absent  From  the  add,  otherwise  the  action  ol   the 

i  will  not  i"-  confined  to  the  bai rials.  T.  II.  r. 

Investigation     of    the    Eutectio    Mixture    of    Silver    and 

Ammonium    Nitrutoa    by    the    Method    of    Melting.      Flavian 

M.  FiawrrzKi   <■/.  Ruw.  PAyt.  Ohm*,  Soo.,   1909,  41,   739     748).— 

tuthoi  be     tudied  th<  euteotio  mixture  of  .silver  and  ammonium 
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nitrates  by  the  method  previously  employed  in  investigating  cv)  o- 
hydrates  (ibid.,  1896,  28,  424).  The  eutectic  mixture  contains  4875% 
AgN03,  and  was  collected  at  the  temperature  102'4°;  Zawidzki 
(Abstr.,  1904,  ii,  389)  found  that  the  eutectic  mixture  of  these  two 
salts  solidified  at  100-8— 101-5°. 

The  mean  composition  of  the  eutectic  mixture  is  AgN03  + 
2-232NH4N03,  corresponding  with  30-94  mol.  %  of  silver  nitrate. 
The  ratio  of  the  molecular  depressions  of  melting  point  for  the  two 
salts  in  the  mixture  is  calculated  to  be  T43  or  nearly  1*5,  and, 
assuming  that  the  salts  polymerise  to  (AgN03)3  and  (NH4N03)2,  the 
mixture  should  consist  of  AgN03  +  2-283NH4NOg,  corresponding  with 
30-46  ok  1.  %  of  silver  nitrate.  This  complex  composition,  which 
approximates  to  4AgN03,9NH4N03,  may  be  explained  by  the  exist- 
ence of  the  double  salts,  AgN03,NH4N03,  AgN03,2NH4lST03,  and 
AgN03,3NH4N03,  the  conditions  of  stability  of  these  being  different 
in  the  solid  ar.d  fused  states  ;  in  the  solid  state  only  the  compound 
AgX03,NH4N03  is  known.  The  m.  p.  of  AgN03,3NH4N03  is  calcu- 
lated to  be  145-7°,  and  that  of  AgN03..2NH4N03,  8-6°.         T.  H.  P. 

Preparation  of  Silver  Dimercurous  Arsenate  and  Phosphate. 
Jules  Jacobsen  (Bull.  Soc.  chim.,  1909,  [iv],  5,  947— 950).  —  Silver 
dimercurous  arsenate,  AgHg.,As04,  forms  orange-red  crystals,  each 
consisting  of  four  associated  monoclinic  crystals  approaching  rhombic 
symmetry.  It  is  obtained  by  adding  hydrogen  peroxide  solution, 
freed  from  chlorides,  to  a  solution  of  silver  nitrate,  mercurous  nitrate, 
and  potassium  arsenite  in  dilute  nilric  acid. 

Silver  dimtrcurous  phosphate,  AsIIg.,P04,  occurs  in  yellowish-white, 
heminiort'hic,  rhombic  prisms  or  rhombic  tablets,  and  is  obtained  by 
adding  disodhirn  hydrogen  phosphate  to  a  solution  of  mercurous  nitrate 
and  silver  nitrate  in  very  dilute  nitric  acid.  The  precipitate  first 
formed  is  crystallised  by  dissolving  in  the  minimum  quantity  of  nitric 
acid  and  then  diluting  with  water.  Both  salts  are  blackened  by 
ammonia,  and  liberate  free  mercury. 

Attempts  to  replace  (1)  the  silver,  and  (2)  the  mercury  by  lead  in 
these  salts  were  unsuccessful.  T.  A.  H. 

Complex  Salts  of  Glucinum  and  Zirconium.  Sebastian  M. 
Tanatar  and  E.  K.  Kueovski  (/.  Russ.  Phi/s.  Chem.  Soc,  1909,  41, 
813- — 815). — The  action  of  sodium  tungstate  on  glucinum  chloride  or 
nitrate  leads  to  the  precipitation  of  complex  salts  of  more  or  less  basic 
character,  depending  on  the  conditions.  Two  such  salts  have  been 
prepared,  containing  (1)  14-55%  GIO  and  7930%  W03,  and  (2) 
24-61%  GIO  and  57-26%  W03,  and  both  having  formulae  of  the  type  : 
flsGlX2,yGlW04,*G10.  The  following  complex  salts  have  also  been  pre- 
pared": (1)  ZrCl4,2Zr(W04)2J2ZrG2  j  (2)  a;GlC),.,yGl3(V04).„jG10 ; 
(3)  sG](NOs)2,yGl8(V04)2,sG10 ;  (4)  IZrCl4,yZr3(VU4)3,aZrO,,  together 
with  glucinum  and  zirconium  molybdates,  GlMo04  and  Zr(MoD4)2. 

T.  H.  P. 

Hydrates  of  Magnesium  and  Zinc  Nitrates.  Alexis  Vasilieff 
(/.  Russ.  Phys.  ('hem.  Soc,  1909,  41,  744 — 748.  Compare  Funk, 
Abstr.,  1899,  ii,  209). — Magnesium  nitrate  forms  hydrates  containing 
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2,  6,  and,  probably,  9H„0,  whilst  with  zinc  nitrate  there  exists, 
in  addition,  a  hydrate  with  4H30.  This  observation  is  in  harmony 
with  the  less  marked  metallic  character  of  zinc  compared  with 
magnesium,  which  explains  the  fact  that  zinc  nitrate  readily  loses 
nitric  acid  even  at  the  ordinary  temperature,  whilst  Mg(N03)2,6H20 
does  not  decompose,  but,  on  heating,  loses  4  mols.,  possibly  more, 
of  water.  The  dihydrates  of  these  salts  correspond  with  the  first 
anhydride  of  orthonitric  acid,  NO(OH)3,  and  may  be  represented 
thus:  Zti[ONO(OH).,].,,  whilst  the  tetrahydrates  correspond  with 
orthonitric  acid,  N(OH)5,  for  example,  Zn[ON(OH)4].2.         T.  H.  P. 

Investigation  of  the  Interactions  between  the  Hydrates 
of  Zinc  or  Magnesium  Nitrate  by  the  Method  of  Cooling 
Mixtures.  Alexis  Vasilieff  (J.  Russ.  Phys.  Chem.  Soc,  1909,  41, 
74S — 753). — The  author  has  investigated  the  interactions  occurring 
between  tlie  two  members  of  each  of  the  following  pairs  of  hydrates: 
(1)  Mg(N03).„6H,0  and  Mg(N03),,2H,0 ;  (2)  Zn(NOs)s,6HsO  and 
ZnfNOgJj^HjO ;  (3)  Zn(N03)2,4H20  "and  Zn(N03)2,'2H20.  The 
results  are  as  follows  : 

(1)  In  this  case,  interaction  took  place  at  the  constant  temperature, 
54-5°,  the  mixture  flowing  away  at  this  temperature  containing 
18-lG0o  MgO,  corresponding  with  Mg(N03)2,4-lH„0.  The  break  in 
the  curve  hence  occurs  at  about  55°,  and  not  at  67°  as  stated  by  Funk 
(Abstr.,  1899,  ii,  209).  According  to  Flawitzky's  law  (Abstr,  1906 
ii,  152),  which  states  that  in  cryohydrates  or  eutectic  alloys  the 
depiessions  of  the  melting  points  of  the  constituent  parts  are 
inversely  proportional  to  their  chemical  masses,  the  composition 
of  the  mixture,  m.  p.  545°,  should  be  Mg(N08),,4T93HsO,  which 
is  in  good  agreement  with  the  experimental  result. 

(2)  With  hexa-  and  tetra-hydrated  zinc  nitrates  the  temperature 
of  interaction  is  35-4°,  and  the  composition  of  the  product  obtained, 
Zn|  N<  >  |  ,5f)II.,() ;  the  composition  calculated  by  means  of  Flawitzky's 
law  U-i'ng  /.i.i  N<>.,)  ...  i'.M.II  <>. 

(3)  Sere  the  temperature  of  interaction  is  38*4  .  and  the  composition 
of  the  mixture,  Zn(N08)ai3'188HsO,  the  calculated  composition  being 
Zii(N03).„3 ■17:;il.,0.         "  T.  H.  P. 

Alloys  of  Lead  and  Tin.  P.  N.  Degens  {Zeilach.  anorg.  Ch»m.x 
1909,  63,  207—224.  Compare  Rosenhain  and  Tucker,  Abstr.,  L908, 
ii,  1038).  The  lead-tin  eutectic  point  is  found  to  li<<  at  181°  and 
24  l  atomic  %  Pb.     Tin  retains  only  0'i>l  atomic       ol    lead  in 

ttion,  whilst  lead  retains  12  atomic  ...  or  pot  iblj  more,  of  tin.  A 
transformation  at  146  i  found,  having  a  maximum  duration 
atomic  %  Pb,  Experiments  with  an  air  dilntometer  confirm  the 
thermal  results,  the  tran  formation  being  observed  in  all  alloys 
containing  0  *s  atomic  %  Pb,  Microscopically,  the  occurrence  "I 
the  tran  formation  in  cooling  i  marked  bj  the  appearance  "t  i 
constituent    di  I    through    the    lead,      The    existence 

oompound  formed  from  solid  lead  and  tin  at  I  16°  >    suggested,  bui  the 
foi  mula  LI  unknown.  0.   II.   I '. 
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Red  Lead.  II.  Jaroslav  Milbauer  (Chem.  Zeit.,  1909,  33, 
950 — 951,  960 — 961.  Compare  this  vol.,  ii,  574). — More  rapid  rotation 
of  the  containing  tube  reduces  the  yield  of  red  lead,  owing  to  the 
formation  of  lumps.  The  previous  heating  of  the  air  or  oxygen  supplied 
is  practically  without  influence.  The  presence  of  impurities  (alkalis, 
lead,  silver,  or  copper  oxides)  has  practically  no  effect  on  the  velocity 
of  reaction ;  bismuth  and  zinc  retard  the  oxidation.  Dilution  with  an 
inactive  substance  reduces  the  velocity,  the  action  being  mechanical. 
The  yield  of  red  lead  from  lead  carbonate  amounts  to  S9-9°0  after  three 
hours'  heating,  and  is  not  increased  when  the  heating  is  continued  for 
seven  hours;  the  reaction  occurs,  however,  at  lower  temperatures  than 
when  lead  oxide  is  used,  the  maximum  velocity  being  at  4502.  Decom- 
position of  the  red  lead  sets  in  above  470°.  C.  H.  D. 

Action  of  Lead  Oxide  and  some  Lead  Salts  on  Concentrated 
Solutions  of  Magnesium  Chloride  and  a  New  Process  for 
Making  White  Lead.  Hans  Hop  (Chem.  Zeit.,  1909,  33, 
1077—1078.  Compare  Abstr.,  1887,  446;  1891,  151  ;  1904,  ii,  336  ; 
1908,  ii,  946  ;  this  vol.,  ii,  668). — A  boiling  concentrated  solution  of 
magnesium  chloride  dissolves  considerable  quantities  of  lead  oxide  ;  for 
example,  1  litre  of  a  solution  of  specific  gravity  1-32  will  dissolve  50 
grams  of  lead  oxide.  If  the  oxide  contains  carbonate,  a  pasty  mass  of 
basic  carbonate  of  magnesium  is  precipitated  at  the  same  time.  Lead 
carbonate  and  also  the  basic  carbonate  will  dissolve  in  a  cold  concen- 
trated solution  of  magnesium  chloride  ;  if  the  solution  so  obtained  is 
heated  to  80°  the  lead  carbonate  decomposes  with  the  evolution  of 
carbon  dioxide  and  precipitation  of  basic  carbonate  of  magnesium. 
The  filtrate,  on  cooling,  deposits  a  double  chloride  of  lead  and 
magnesium,  which  has  the  composition  2Mg01.,,PbCI.,,13H.,0,  and  is 
decomposed  by  water.  The  same  double  chloride  is  at  first  deposited 
when  the  hot  saturated  solution  of  lead  oxide  in  concentrated  mag- 
nesium chloride  is  allowed  to  cool,  but  after  some  days  the  whole 
solidifies  to  a  mixture  of  the  double  chloride  and  a  magnesium 
oxychloride,  MgCl2,5MgO,13H,0. 

In  order  to  make  white  lead  from  this  mixture,  it  is  suspended  in 
water  and  heated  to  such  a  temperature  that  the  magnesium  oxychloride 
is  decomposed,  being  well  stirred  meanwhile.  Lead  oxychloride  is 
formed  at  the  same  time,  and  this  treatment  is  continued  until  the 
filtrate  from  a  cooled  portion  of  the  mixture  shows  only  a  trace  of 
lead.  The  mixture  of  lead  oxychloride  and  magnesium  hydroxide  is 
then  filtered  from  the  mother  liquors,  again  suspended  in  water,  and 
the  suspension  treated  with  carbon  dioxide  at  steam  heat,  until  a 
neutral  reaction  is  obtained.  The  reaction  is  complete  in  about  four 
hours,  and  with  proper  precautions  a  pure  white,  chlorine-free  basic 
carbonate  of  lead  is  produced,  which  has  a  high  covering  power.  The 
process  can  be  used  with  litharge  containing  the  oxides  of  iron  or 
copper,  since  these  are  without  action  on  the  solution  of  matruesium 
chloride  ;  the  copper  must  not  be  present  as  cuprous  oxide. 

Zinc  oxide  is  slightly  soluble  in  a  hot  concentrated  solution  of 
magnesium  chloride,  but  zinc  carbonate  has  no  effect  on  the  colour  of 
white    lead,  so   that   litharge  containing  zinc  may   be  treated  in   the 
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above  manner.  Lead  sulphate  also  dissolves  in  hot  concentrated 
magnesium  chloride  solution,  but  on  cooling  the  double  chloride  of 
lead  and  magnesium  separates.  By  appropriate  treatment,  after  the 
addition  of  milk  of  lime  in  order  to  produce  the  necessary  quantity 
of  magnesium  hydroxide,  this  double  chloride  may  also  be  converted 
into  white  lead.  T.  S.  P. 


Lead  Silicates.  Siegfried  Hilpert  and  Paul  Weiller  (Be?:, 
1909,  42,  2969—2977.  Compare  Abstr.,  1907,  ii,  870).— The  freezing- 
point  curve  of  mixtures  of  lead  oxide  and  silica  in  varying  proportions 
has  been  investigated.  Lead  oxide  melts  at  776°,  and  the  increasing 
addition  of  silica  lowers  the  melting  point  until  the  eutectic  tempera- 
ture, 675 — 685°,  is  reached,  corresponding  with  24  mols.  %  Si02. 
Over  this  portion  of  the  curve  the  melting  points  were  readily  obtained 
from  the  cooling  curves,  but  immediately  the  eutectic  composition  was 
passed,  crystallisation  took  place  so  slowly  that  the  method  of  thermal 
analysis  was  of  no  value ;  with  the  ordinary  rate  of  cooling,  the  fused 
mass  solidified  to  a  glass.  When  the  cooling  took  place  sufficiently 
slowly,  however,  the  point  at  which  crystallisation  occurred  could  be 
told  by  direct  observation  of  the  fused  mass  ;  the  results  thus  obtained 
were  checked  by  observing  the  behaviour  of  the  crystallised  substance 
on  heating. 

The  curve  does  not  show  the  existence  of  an  orthosilicate, 

2PbO,Si02) 
but  gives  a  maximum  (770°)  corresponding  with  the  metasilicate, 
PuO,Si02.  A  second  eutectic  past  this  maximum  could  not  be 
observed,  since  with  more  than  52  mols.  %  of  silica  the  fused  mass 
always  solidified  as  a  glass.  This  glass  zone  exists,  at  all  events,  as  far 
as  the  composition  2PbO,3SiOL„  and  in  order  to  obtain  thin-fluid  fusions, 
it  is  necessary  to  raise  the  temperature  to  above  1000°.  These  silicates 
with  high  melting  points  become  cloudy  on  cooling,  and  take  on  the 
appearance  of  enamel.  Only  in  the  case  of  the  silicate  2PbO,3Si<  > 
could  crystals  be  detected  ;  these  crystals  were  not  silica,  and  it  is 
therefore  probable  that  a  lead  silicate  exists  which  is  richer  in  silica 
than  the  metasilicate. 

The  specific  volumes  of  the  lead  silicates  investigated  were  always 
higher  than  according  to  the  ordinary  rule  of  mixing.  The  crystallised 
metasilicate  has  D  636  ;  the  amorphous  has  D6'9S;  the  orystala  are 
biaxial,  and  belong  either  to  the  rhombic  or  the  monoolinio  system. 
The  refractive  indices  of  glasses  rich  in  lead  are  very  high;  fo 
Dple,  that  of  a  glass  with  the  composition  21'bO,NiOs  is  207  foi 
sodium  light.     The  glasses  also  show  complete  absorption  in  the  violet 

and     ultraviolet.      The     Orthosilicate     idass    is    dark    yellow,     tin'    ineta 
silicate,  Light   yellow  ;    the  OOloOT  darkens  with  rise  in  t  einperal  lire. 

All   the  basic  fusions  up  to  ami  inoludihg    (he   nietasilieale  easily  dis- 
solve ill  mineral  acids  and    in   acetic  aeid,  silica   being  deposited,       Will, 

increasing  content  of  silica,  they  are   less  readily  attached,  so   that 
one  of  the  composition   PbO,2SiO    most   be  dissolved  in  hydrofluoric 

acid. 

ide  and     iilii  ill      richer  in   had    than   the    metasilicate   are 
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reduced  by  hydrogen  at  240°.     With  the  meta  and  higher  silicates, 
reduction  only  begins  above  300°.  T.  S.  P. 

The  Solubility  of  Cuprous  Iodide.  Moritz  Kohn  (Zeitsch. 
anorg.  Chein.,  1909,  63,  337 — 339). — It  is  stated  in  several  text-books 
that  cuprous  iodide  is  insoluble  in  cold  potassium  bromide  solution. 
This  is  erroneous  ;  cuprous  iodide  dissolves  readily  in  solutions  of 
potassium  bromide,  to  an  extent  increasing  considerably  with  the 
concentration.  The  solutions  undergo  change  in  the  course  of  a  few 
days,  iodine  being  set  free,  the  solubility  of  the  cuprous  iodide  not 
being  markedly  affected.  C.  H.  D. 

The  Supposed  Copper  Quadrantoxide.  L.  Moser  {Zeitsch. 
anorg.  Chem.,  1909,64,200 — 214). — The  green  precipitate  obtained  by 
Rose  by  the  reduction  of  copper  sulphate  with  an  alkaline  stannous 
solution,  and  regarded  by  him  as  the  oxide  Cu40,  consists  of  cuprous 
oxide  and  copper.  The  precipitate  is  analysed  after  washing  with 
warm  water  out  of  contact  with  air  by  dissolving  in  dilute  nitric  acid 
and  estimating  the  total  copper  electrolytically.  The  cuprous  copper 
is  estimated  by  dissolving  in  dilute  sulphuric  acid. 

Similar  results  are  obtained  by  the  action  of  alkaline  stannous 
sulphate  on  copper  sulphate  or  on  precipitated  cuprous  oxide,  and  also 
by  the  action  of  sodium  hyposulphite  on  cupric  salts.  It  is  also 
impossible  to  prepare  a  suboxide  by  igniting  copper  oxalate  in  a 
current  of  carbon  dioxide.  C.  H.  D. 

The  Resolution  of  Ytterbium.  Franz  Wenzel  (Zeitsch.  anorg. 
Chem.,  1909,  64,  119— 120).— A  statement  in  support  of  Welsbach's 
priority  in  the  resolution  of  ytterbium  into  two  elements,  as  against 
Urbain.  C.  H.  D. 

Liquidus  Curves  of  the  Ternary  System :  Aluminium- 
Copper-Tin.  John  H.  Andrew  and  C.  A.  Edwards  (Proc.  Roy. 
S'oc,  1909,  A,  82,  568 — 579). — From  the  form  of  the  liquidus  curves, 
it  is  clear  that  no  ternary  compound  is  deposited  from  any  liquid 
alio}-  containing  aluminium,  copper,  and  tin.  The  behaviour  of  the 
aluminium  and  copper  towards  tin  indicates,  in  fact,  that  the  system 
may  almost  be  considered  as  a  binary  series  of  alloys.  This  is  seen 
by  a  comparison  of  the  freezing-point  curves  of  alloys  which  contain  a 
constaut  percentage  of  tin. 

Independently  of  the  tin  concentration,  the  curves  are  very  similar 
to  that  which  represents  the  behaviour  of  copoer  aluminium  alloys. 
The  data  indicate  further  that  the  compound  Cu8Al  is  quite  stable  in 
presence  of  tin,  and  that  this  is  insoluble  in  the  majority  of  the  alloys 

H.  M.  D. 

The  Amount  of  Sulphur  in  Electrolytic  Iron.  August  Pfaff 
(Zeitsch.  Etehtrochem.,  1909,  15,  703 — 705). — Three  samples  of  electro- 
lytic iron  were  made  by  olectrolysis  of  6,  12,  and  13",'.  ferrous  sulphate 
solutions  at  70 — 95°,  using  iron  containing  0p03°i  of  sulphur  as  anode 
and  a  cathodic  current  density  of  2  amperes  per  sq.  dern.     Two  other 
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samples  were  made  from  2%  ferrous  ammonium  sulphate  solution  at 
30°.  The  quantity  of  sulphur  found  by  dissolving  the  deposit  in 
hydrochloric  acid  and  collecting  the  hydrogen  sulphide  evolved  in 
ammoniacal  hydrogen  peroxide  varied  from  0-0002  to  0'OOOjv 

T.  E. 

Influence  of  Foreign  Substances  on  the  Diagram  of  Con- 
dition of  the  Alloys  of  Iron  and  Carbon.  Paul  Goerexs  (Zeitsch. 
Eleklrochem.,  1909,  15,  617 — 634). — The  construction  of  three 
dimensional  models  showing,  not  only  the  temperatures  at  which 
crystallisation  begins  in  mixtures  of  three  components,  but  also  the 
secondary  changes  in  the  solid  is  discussed,  Charpy's  results  for  the 
system  lead-tin-bismuth  being  taken  as  an  example.  AY  hen  man- 
ganese, silicon,  chromium,  nickel,  or  tungsten  is  added  to  a  mixture  of 
iron  and  carbon,  the  arrests  on  the  cooling  curve  are  merely  displaced  ; 
the  addition  of  phosphorus,  tin,  arsenic,  or  antimony,  on  the  other 
hand,  gives  quite  a  new  set  of  arrests  on  the  cooling  curve.  The 
systems  manganese-iron— carbon  and  phosphorus-iron-carbon  are 
discussed  very  fully  with  the  help  of  a  number  of  diagrams  and  micro- 
photographs  of  sections.  The  greater  part  of  the  data  used  h:ive 
already  been  published  (compare  Abstr.,  1908,  ii,  1041,  1042,  and 
this  vol.,  ii,  241).  T.  E. 

Electrical  Conductivity  of  Ferric  Sulphate  Solutions.  Roger 
C.  Wells  {J.  Amer.  Chem.  Soc.,  1909,  31,  1027— 1035).— "When  a 
solution  of  ferric  sulphate  is  diluted,  a  precipitate  gradually  forms, 
which  is  usually  regarded  as  a  basic  salt.  Cameron  and  Robinson 
(Abstr.,  1908,  ii,  112)  have  shown  that  such  precipitates  have  not  a 
definite  composition.  The  present  invest  igat  ion  was  undertaken  well 
the  object  of  tracing  the  changes  which  take  place  when  a  solution  of 
ferric  Bulphate  is  diluted. 

The  results  show  that  at  low  dilutions  the  conductivity  is  abnormally 
low,  whilst  at  high  dilutions  it  is  abnormally  high.  As  the  dilution 
increases, a  precipitate  is  produced,  t he  r.ite  of  its  formation  increasing 
enormously  with  rise  of  temperature.  The  conductivities  of  the  solu- 
tions at  0  ,  ■_'.ri  ',  and  30°  before    the    production  of  the  precipitate  have 

been  determined  by  direct  measurement  a1  low  dilutions  ami  by  extra 

polatiou  at  high  dilutions  The  values  obtained  indicate  that  ferric 
sulphate  begins  to  undergo  hydrolysis  at  a  dilution  of  a  \'rw  litres.  It 
js  suggested  that  the  Ii vdrnlysis  takes  place  in  two  stage  .  the  first 
occurring  with  great  rapidity,  hut  without  the  formation  of  B  pre- 
cipitate, and  the  second  at  a  aaurable  rate  and  accompanied  with 

the  production  of  the  sn  called  "  basic  salt."  E,  (!. 

Phosphorus  Compounds  of  Cobalt.  S.  F.  Schi  mtsuiii  si  iini 
I.  Sem:rKi.ia  i'  (J.  Ruu.  Phya.  Chem.  Soc,  1909,  -11,  862     875)       The 

aiitlan         have     investigated     the     melting  point      curve    nl     allce 

I       and      phosphorus,      aid     also     the     niierosl, met  lire     of     several 

of  the  solidified  products.     The  results  obtained  indicate  the  existenoi. 
i  dicobalt  phosphide,  Co  1'.  which  has  a  hardness  .4  about  6. 

iball  and  phosphorus  Being    I    and  0-5    respectively  ;    this  incn 
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hardness  may  be  connected  with  the  considerable  contraction  which 
recurs  on  formation  of  the  compound.  The  values  of  D  are  for 
Co.P,  6-3—6-6  ;  for  Co,  8-5—8-9,  and  for  P,  18— 2-3.  The  compound 
exhibits  magnetic  properties,  which  are  less  intense  than  for  cobalt  or 
the  alloys  intermediate  to  Co  and  Co2P.  Increase  of  the  proportion 
of  phosphorus  beyond  that  corresponding  with  Co.,P  leads  to  the 
formation  of  non-magnetic  compounds,  such  as  Co2P3.  T.  H.  P. 

Nickel  and  Cobalt  Chrornates.  Samuel  H.  C.  Briggs  (Zeitsch. 
anorg.  Ckem.,  1909,63,  325—329.  Compare  Abstr.,  1908,  ii,  113; 
Groger,  ibid.,  690;  Schulze,  Abstr.,  1896,  ii,  24).- — Nickel  and  cobalt 
chrornates  are  insoluble  in  water,  like  the  chrornates  of  copper,  zinc, 
and  cadmium,  and  are  not  precipitated  from  nickel  and  cobalt 
solutions  ;  they  must  therefore  be  polymerised. 

Xickel  chromate,  NiCr04,  is  obtained  by  heating  a  solution  of 
6-5  grams  of  nickel  carbonate  and  10  grams  of  chromium  trioxide  in 
10  c.c.  of  water  in  a  sealed  tube  to  260°  for  several  hours.  The  solid  is 
collected  and  washed  with  water,  alcohol,  and  ether.  It  forms  black 
crystals,  insoluble  in  hot  dilute  nitric  acid,  and  only  slowly  attacked 
by  concentrated  nitric  acid  or  aqua  regia.  For  analysis,  it  is  fused 
with  sodium  and  potassium  carbonates,  forming  nickel  oxide  and 
alkali  chromate. 

Cobalt  chromate,  CoCr04,  prepared  in  a  similai  manner  at  185^, 
forms  greyish-black  crystals,  readily  soluble  in  hot  dilute  nitric  acid. 
For  analysis,  mercurous  nitrate  is  added,  and  the  cobalt  precipitated 
from  the  filtrate  by  alkali. 

Cobalt  chromate  dihydrate,  CoCr04,2H20,  obtained  from  cobaltic 
acetate  and  potassium  chromate  in  an  attempt  to  prepare  complex 
cobaltic  chrornates,  forms  bronze-coloured  prisms  or  leaflets,  always 
mixed  with  some  double  chromate.  C.  H.  D. 

Stability  and  Reactions  of  Uranyl  Chloride.  William 
Oechsxer  de  Coninck  (Bull.  Acad.  roy.  Belg.,  1909,  836 — 837). — 
Uranyl  chloride  is  stable  in  a  perfectly  dry  atmosphere.  An  aqueous 
solution,  if  air  is  excluded,  slowly  deposits  a  small  quantity  of  uranic 
hydroxide,  which  after  some  time  partly  redissolve.  The  decom- 
position is  more  rapid  in  presence  of  air.  No  evidence  has  been 
obtained  of  the  formation  of  chlorouranic  acid,   UO.,Cl-OH". 

W.  0.  w. 

Action  of  Uranic  Sulphate  on  Calcium  Carbonate.  William 
Oeciisner  de  L'oninck  (Bull.  Acad.  roy.  Belg.,  1909,  838 — -843). — 
Uranic  sulphate  and  calcium  carbonate  interact  when  covei'ed  with 
water,  or  when  a  mixture  of  the  two  salts  is  fused,  triturated  in 
a  mortar,  or  compressed.  Analytical  details  of  experiments  are  given, 
from  which  it  appears  that  1997 — 29-33°j  of  the  calcium  carbonate 
is  converted  into  calcium  sulphate  under  these  conditions. 

\V.  O.  W. 

Nature  of  Certain  Sodium  Uranium  Compounds.  Floyd 
J.  MetzgER  and  M.  Heidelberger  (J.  Amer.  C'/tem.  Soc,  190'J,  31, 
1040 — 1045). — This  investigation  was  undertaken  with  the  object  of 
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ascertaining  whether  the  final  product  obtained  in  the  estimation  of 
uranium  by  Patera's  method  (A*,  k.  Geol.  Reichsansta.lt,  Silzungs 
Verhandl.,  March  20,  1866)  is  correctly  represented  by  the  formula 
NaO(U202).2.  This  formula  is  still  employed,  although  it  ought  to  have 
been  changed  to  Xa.?Uo07  when  the  formula  for  water  was  altered 
from  HO  to  H.,0.  The  results  of  the  experiments  show  that,  although 
sodium  uranate  may  actually  be  precipitated  of  the  composition  Na„U„07, 
on  washing  with  water  to  remove  the  excess  of  alkali,  it  gradually 
undergoes  partial  hydrolysis,  so  that  pure  sodium  uranate,  obtained  by 
adding  sodium  hydroxide  to  a  solution  of  uranyl  nitrate,  has  the  com- 
position Na4U5017,  and  Patera's  precipitate  the  composition  Na„XJK1035. 

E.    (Jr. 

[Preparation  of]  Uranates  by  a  Wet  Method.  William 
Oechsner  de  Coxinck  (Bull.  Acad.  roy.  Belg.,  1909,  S35 — 836). — 
A  solution  of  calcium,  strontium,  barium,  or  magnesium  chloride  is 
added  to  a  solution  of  uranyl  chloride  and  the  mixture  treated  with 
excess  of  ammonia  (free  from  carbonate).  The  uranate  is  precipitated 
in  the  hydrated  condition.  The  reaction  is  represented  by  the  equation  : 
U02C1,  +  MCI,  +  4NH3  +  2H,0  =  MU04  +  4NH4C1.  \Y.  O.  W. 

Reduction  of  Titanium  Chloride  by  Hydrogen.  Hans 
Goerges  and  Arthur  Stahler  (Her.,  1909,  42,  3200 — 3218.  Compare 
Abstr.,  1905,  ii,  40,  595). — The  object  of  the  present  investigatiou 
was  to  determine  the  course  of  the  reduction  of  anhydrous  titanium 
tetrachloride  by  hydrogen,  in  order,  if  possible,  to  find  the  best 
methods  of  making  the  anhydrous  trichloride  and  dichloride,  and  also 
the  metal.  It  also  presents  other  points  of  interest,  in  that  titanium 
trichloride  decomposes  into  the  tetrachloride  and  dichloride  at  440°, 
whereas  in  order  to  make  it  from  the  tetrachloride  and  hydrogen  a 
temperature  above  i>(HIJ  is  necessary. 

The  anhydrous  tetrachloride  was  prepared  by  chlorinating  the 
carbide  obtained  from  rutile,  and  was  distilled  in  a  special  apparatus 
which  contained  no  rubber  connexions  ;  the  joints  were  all  of  glass, 
and  any  necessary  seals  were  made  with  mercury,  which  is  attacked  to 
a  very  slight  extent  only  by  the  tetrachloride. 

In  the  liist  sets  of  experiments  a  dry  mixture  of  titanium  tetrachloride 
and  hydrogen  was  passed  through  a  poroelain  tube,  which  was  heated 
electrically  to  different  definite  temperatures.  The  amount  of  decom- 
position which  took  place  was  determined  by  iiieasniiiig  the  amount  of 
hydrogen  and  hydrogen  chloride  funned,  and  also  the  amount  of  tetra 
chloride  remaining  unchanged  \  the  ti  ir  blonde  formed  remained  as  a  solid 
deposit  in  the  poroelain  tube.  It  was  found  that  as  the  temperature 
.  the  amount  of  decomposition  increases,  At  785°  the  percentage 
decomposition  was  21 '7  ,'„  whero.i  at  1200"  it  was  9  I3"„.  Experiments 
wore  made  at  eleven  other  temperatures  lying  between  these  two 
ime8.  In  all  probability  a  state  of  equilibrium  was  reached  while 
the  gases  were  in  the  hot   sons  of   the   porcelain    tube.     When  the 

concentration   Of    the    hydrogen    is    increased    relatively  to    that    of   the 

tetrachloride,  the  percentage  decomposition  increases.     At 

..instant-  temperature   the   ratio   [TiCl  |*/[TiCl4]a  was  approximately 

ml,   hut   DO  explanation  of   this  could  lie  given.       When  bydn 
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chloride  was  added    to  the    mixture   of   titanium   tetrachloride   and 
hydrogen,  the  percentage  decomposition  was  considerably  diminished. 

A  new  method  is  described,  by  means  of  which  large  quantities  of 
anhydrous  titanium  trichloride  can  be  prepared.  The  principle  used 
is  that  of  the  hot-cold  tube.  A  porcelain  tube,  which  is  electrically 
heated  by  means  of  a  wire  spiral  inside  it,  is  surrounded  by  a  glass 
tube,  which  is  externally  cooled  by  a  rapid  stream  of  cold  water.  A 
mixture  of  titanium  tetrachloride  and  hydrogen  is  passed  through  the 
space  between  these  tubes,  and  the  trichloride  collects  in  large  quanti- 
ties on  the  surface  of  the  cold  tube  as  a  fine,  reddish-violet  powder, 
which  rapidly  decomposes  on  exposure  to  moist  air. 

The  anhydrous  trichloride  possesses  an  appreciable  vapour  tension  of 
the  tetrachloride,  even  at  the  ordinary  temperature,  so  that  it  under- 
goes decomposition  to  some  extent  according  to  the  equation  : 
2TiCl3  ^  TiCl2  +  TiCl4.  The  dichloride  was  prepared  from  it  accord- 
ing to  the  method  of  Friedel  and  Guerin  (this  Journ.,  1S76,  i,  190), 
and  was  obtained  as  a  black  substance  which  dissolved  in  fuming 
hydrochloric  acid  with  the  formation  of  a  green  solution.  This  solu- 
tion contained  bivalent  titanium,  and  gave  the  following  reactions. 
On  boiling  in  the  air,  it  became  violet,  with  the  formation  of  tervalent 
titanium.  Nitric  acid  oxidised  it  first  to  the  tervalent  condition 
(violet),  and  then  to  the  quadrivalent  (colourless).  With  titanium 
tetrachloride  :  violet  colour,  due  to  the  formation  of  the  trichloride. 
Ammonium  hydroxide,  carbonate,  or  sulphide  gave  first  a  dark  brown 
precipitate,  which  decomposed  after  a  short  time  with  the  rapid  evolu- 
tion of  hydrogen.  Potassium  thiocyanate  gave  a  green  solution,  and 
sodium  acetate  a  green  precipitate  of  the  titanous  acetate.  On  heating 
with  mercuric  chloride,  calomel  was  precipitated. 

Indications  were  obtained  that  when  the  trichloride  is  reduced  by 
hydrogen  at  a  bright  red  heat,  some  metallic  titanium  is  formed. 

T.  S.  P. 

Colloidal  Thorium.  Edgar  Wedekind  and  Heixrich  Baumhauer 
(Zeitach.  Chem.  Ind.  Kolloide,  1909,  5,  191— 193).— This  material  is 
of  special  interest,  as  it  is  a  radioactive  element  in  a  colloidal 
condition.  The  technique  of  its  preparation  was  suggested  by  that  of 
the  authors'  previous  work  with  zirconium  (compare  Abstr.,  1908,  ii, 
501).  Finely-divided  thorium  metal  (95 — 96%)  is  thoroughly  rubbed 
up  in  a  mortar  with  cold  dilute  acetic  acid  (a  stronger  acid  would  act 
on  the  metal).  The  paste  is  brought  on  to  a  filter,  and  the  acetic  acid 
washed  out  with  cold  water.  At  a  certain  point  a  colloidal  solution 
passes  through.  It  shows  grey  opalescence  by  reflected  light,  and 
appears  brown  when  light  is  transmitted  through  it.  The  hydrosol 
of  thorium  is  fairly  stable  in  the  presence  of  certain  electrolytes,  but 
alkalis  readily  bring  about  its  precipitation,  presumably  because  of 
the  decomposition  of  thorium  acetate,  which  exerts  a  protective  action 
on  the  colloid.  It  is  stable  against  mineral  acids.  Freezing  invari- 
ably brings  about  coagulation,  the  precipitate  being  readily  observable 
on  thawing.  A  freshly  dialysed  colloidal  thorium  solution  was  exam- 
ined in  an  electrolytic  cell.  It  was  free  from  electrolytes.  The  space 
round  the  anode  rapidly  became  clear  when  a  difference  of  potential  of 
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18  volts  was  set  up  between  the  electrodes,  the  particles  moving  to  the 
cathode.  Colloidal  thorium,  therefore,  like  colloidal  zirconium,  carries 
a  positive  charge.  In  a  very  dilute  solution,  particles  can  be  resolved 
ultra  microscopically.  They  appear  colourless,  smaller  than  those  of 
zirconium,  and  to  be  in  violent  commotion.  A  comparison  of  the 
radio-activities  of  thorium  as  metal  and  as  hydrosol  showed  that 
00235  of  the  latter  were  equivalent  to  01 11  of  the  former.  It  is 
remarkable  and  not  explained  that  although  metallic  thorium  has  a 
radio-activity  of  15'4  uranium-potassium-sulphate  units,  and  that  of 
thorium  oxide  prepared  from  it  is  86,  yet  that  of  the  thorium  hydrosol 
is  smaller  than  that  of  thorium  nitrate  solution.  The  gel  dried  in  a 
high  vacuum,  and  at  a  high  temperature  was  found  to  contain  thorium 
20'5°o.  and  thorium  oxide  78%.  G.  S.  W. 

Equilibrium  Reactions  with  Bismuth  Hydroxide.  Walter 
Herz  and  Alfred  Bulla  (Zeitsch.  anorg.  Chem.,  1909,  63,  282 — 284). 
— The  experiments  of  Herz  and  Muhs  (Abstr.,  1904,  ii,  413)  have 
been  repeated,  using  the  pure  compound  BiOOH  prepared  by  Moser's 
method  (this  vol.,  ii,  320).  The  two  following  reactions  were 
studied  : 

BiOOH  +  KC1  Zl  BiOCI  +  KOH 
BiOOH  +  KBr  ZT  BiOBr  +  KOH. 

The  values  obtained  for  the  equilibrium  constants  were  0-082  and 
0'57  respectively,  differing  considerably  from  those  formerly  found 
from  the  reverse  reactions.  There  are  probably  several  distinct 
bismuth  hydroxides.  C.  H.  D. 

Preparation  of  Colloidal  Gold  Solutions  by  means  of 
Hydrogen  Peroxide.  Frikdricii  Doerinckel  (Zeitsch.  anorg.  Cham., 
1909,  63,  344— 348).— A  solution  containing  6  grams  BAuCl4,8HgO 
per  litre  is  used,  2  C.C.  being  added  to  100  c.c.  of  water,  followed  l>y 
five  drops  of  hydrogen  peroxide  solution,  stirring  continuously. 
Reduction  sets  in  after  a  minute,  and  is  complete  in  a  few  seconds, 
giving  a  deep  wine-red  solution  with  slight  opalescence.  Perfectly 
clear  solutions  may  be  prepared  by  the  addition  of  Zsigmondy's 
"  nucleus  "  BOlul  ton  to  the  above  mixture. 

In    alkaline    solutions,    hydrogen     peroxide    gives    only     turbid    mis- 

pen  n  in.,  unless  about  I  c.o.  of  the  "nuoleus"  liquid  is  added,  when 
a    deep    blue    .solution,    clear     in     transmitted    or    reflected    light,     L> 

obtained. 

Several  of  the  solutions  have  been  compared  ultra-microscopically 
with  tho  e  prepared  by  reduction  with  phosphorus.  C.  II.  D, 

Gold  Magnesium  Alloys.  Rudolf  Vookl  (Zeitach.  anorg, 
Cham.,  1909,  03,  169  183).  Alloys  of  gold  and  magnesium  are  besl 
ired  by  melting  the  magnesium  in  a  ourrent  of  hydrogen  and 
adding  the  Lr"lil  in  small  quantities,  the  reaction  being  violent,  Alloys 
containing  less  than  27',.  Mg  do  nol  attack  porcelain  even  at  1300  , 
but  thni  richer  in  magnesium  attack  it, di  solving  magne  nun    ilicide. 

Gold   and    magnesium    form    three  compounds,   each   of   which    i 
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indicated  by  a  maximum  on  the  freezing-point  curve,  AuMg  melting 
at  11 60-,  AuMg.,  at  796°,  and  AuMg3  at  830°.  The  first  forms  solid 
solutions  with  both  components,  and  the  last  with  small  quantities  of 
gold,  but  the  latter  solid  solution  breaks  up  into  AuMg.,  and  AuMg- 
at  about  715°. 

The  alloys  containing  up  to  18  atomic  %  Mg  are  yellow;  all  others 
are  silver-grey.  Those  containing  30 — 66  atomic  %  Mg  are  brittle, 
with  a  maximum  hardness  5  and  glassy  fracture  ;  the  other  alloys  are 
more  or  less  malleable,  with  granular  fracture.  All  are  stable  in  air 
at  the  ordinary  temperature,  and  only  those  containing  free  mag- 
nesium tarnish  in  moist  air.  With  66 — 75  atomic  °0  Mg,  swelling  and 
disintegration  takes  place  at  600°.  From  0  to  50  atomic  %  Mg,  only 
aqua  regia  attacks  the  alloys  ;  from  50  to  60%,  concentrated  nitric 
acid  ;  above  this,  dilute  acids  dissolve  the  magnesium. 

Eutectic  structures  are  well  developed  in  the  series.  The  compound 
AuMg.  separates  in  large  and  regularly  formed  crystals  from  its 
alloys  with  magnesium.  C.  H.  D. 


Decomposition  of  Silver  Tetrachloroplatinate  by  Water  and 
the  Preparation  of  Fulminating  Platinum.  Jules  Jacobsex 
(Compt.  rend.,  1909,  149,  574 — 577). — Silver  tetrachloroplatinate  is 
decomposed  bv  water  at  100°  in  three  hours,  or  on  the  water-bath  in 
eight  hours,  thus  :  Ag,PtCl4(OH)2  +  H,0  ->  2AgCI  +  HsPtCL(OH)4. 
The  silver  chloride  is  contaminated  with  some  platinum  compound 
containing  less  chlorine  than  tetrachloroplatinate,  but  the  yield  of 
dichloroplatinic  acid  is  80 — 90"o  of  the  theoretical.  The  solution  of 
dichloroplatinic  acid  containing  only  platinum  and  chlorine  was 
decomposed  by  heating  to  80 — 90°,  and  passing  a  slow  stream  of 
hydrogen  sulphide  for  one  hour,  boiling,  and  treating  with  hydrogen 
sulphide  for  ten  minutes.  The  platinum  was  entirely  precipitated  by 
this  means,  and  the  filtrate,  having  been  boiled  to  remove  hydrogen 
sulphide,  was  analysed  for  chlorine. 

On  pouring  excess  of  ammonia  into  a  solution  of  dichloroplatinic 
acid,  the  liquid  turns  a  dark  colour,  and  finally  precipitates  a  brown, 
flocculent  mass  containing  no  chlorine  and  resembling  ferric  hydroxide. 
Washed  with  boiling  water  until  free  from  ammonia  and  dried,  this 
precipitate  presents  a  conchoidal  structure.  If  dried  at  100°  and 
then  over  sulphuric  acid,  it  rehydrates  with  such  avidity  that  the 
particles  jump  about.  When  it  is  heated  gently  above  250°,  the  com- 
pound blackens,  and  finally  explodes  with  some  violence,  giving  spongy 
platinum,  nitrogen,  oxygen,  and  water  vapour.  The  fulminating  com- 
pound, which  is  easily  soluble  in  hydrochloric  acid,  contains  67*57%  of 
platinum  and  2-944%  of  ammonia.  It  loses  water  when  heated,  until 
at  220  1S-47  ,  (6  molecules)  have  been  removed.  The  formula 
X  II3[Pt(OH)-].,  corresponds  with  these  properties. 

If  pyridine,  instead  of  ammonia,  is  added  to  dichloroplatinic  acid,  an 
exactly  similar  detonating  compound  is  obtained,  to  which  the  formula 
CSNH  [Pt(OH)5],  is  ascribed.  The  carbon  and  hydrogen  contents 
are  S-893  and  2-188  respectively,  instead  of  the  calculated  9-397  and 
2349.  E.  J.  C. 
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Decomposition  of  Ammonium  Platinicbloride  and 
Ammonium  Platinibromide  by  Heat.  Prafulla  Chandra  Ray 
and  Atul  Chandra  Ghosh  (Zeilsch.  anorg.  Chem.,  1909,64,  184 — 188). 
— AmmoDium  platinichloride  decomposes  when  heated  according  to 
the  equation:  3(NH4),PtCl(i=  3Pt  +  16HC1  +  2NH4C1  + 2N,.  The 
formation  of  di-imide  (Maumene,  Abstr.,-1890,  262)  does  not  take 
place.  Collecting  the  ammonium  chloride  in  a  tube  packed  with 
asbestos,  and  the  hydrogen  chloride  in  a  tube  packed  with  glass  beads 
moistened  with  potassium  hydroxide  solution,  the  ratio  of  the  chlorine 
in  the  two  tubes  is  found  to  vary,  owing  to  the  absorption  of  hydrogen 
chloride  by  the  glass  and  asbestos.  If  the  salt  is  very  dry,  traces  of 
chlorine  are  set  free. 

Ammonium  platinibromide  decomposes  partly  in  the  same  way : 
3(NH4),PtBr6  =  3Pt+  16HBr  +  2NH4Br  +  2]ST.-„  and  partly  with  libera- 
tion of  "bromine  :  (NH4)jPtBr6=Pt  +  2NH4Br  +  4Br.  The  quantity 
of  bromine  diminishes  as  the  salt  is  more  thoroughly  dried. 

C.  H.  D. 

Platinum  Trioxide.  A  New  Oxide  of  Platinum.  Lothar 
Wohler  and  F.  Martin  (Ber.,  1909,  42,  3326— 3333).— The  hydrate 
of  platinum  dioxide  was  dissolved  in  2.V-potassium  hydroxide,  and  the 
yellow  solution  submitted  to  anodic  oxidation,  being  well  cooled  mean- 
while. The  anode  was  in  the  shape  of  a  crucible,  and  the  platinum 
wire  cathode  was  contained  in  a  porous  cell  filled  with  potassium 
hydroxide.  Soon  after  the  electrolysis  was  started,  the  anode  became 
covered  with  a  golden-coloured  deposit,  and  this  peeled  off  after  a  time 
in  the  form  of  thin  plates,  which  had  a  silky  sheen  ;  this  deposit  was 
amorphous.  After  being  well  washed  with  ice-cold  water,  it  was 
analysed  and  found  to  have  the  composition  3PtOs,K.,(>,  that  is,  it  was 
an  alkali  salt  of  platinum  trioxide.  The  trioxide  itself  was  obtained 
from  the  salt  by  treatment  with  ire-cold  A'/2-aei:tic  acid.  A  reddish- 
brown  substance  was  obtained,  which  contained  slightly  less  oxygen 
than  that  necessary  for  the  trioxide,  owing  to  the  fact  that  it  readily 
parts  with  some  of  its  oxygen  as  soon  as  all  the  alkali  has  been 
removed.  On  keeping,  the  percentage  of  oxygen  gradually  decreases, 
but  it  never  falls  to  that  necessary  for  the  dioxide,  probably  because  I 
solid  solution  of  the  trioxide  in  I  In'  dioxide  is  formed. 

Platinum  trioxide  is  not  acted  on  by  dilute  sulphuric,  nitric,  or 
acetic  acids.  It  slowly  liberates  chlorine  from  dilute  hydrochloric  acid. 
Sulphurous  acid  dissolves  it  with  the  formation  of  a  colourless  complex. 
Concentrated  sulphuric  and  nitric  acids  slowly  decompose  it  with 
i  In'  formation  of  the  dioxide.  On  gently  heating,  it  gives  the 
ide. 

In  the  cold  it  has  no  aol  ion  on  alcohol  or  acetic  acid.     The  oxidation 

which  takes  place  00  wanning  is  due  to  the  dioxide  which  is  formed. 

It  dors  no!   decompose  hydrogen  peroxide,  ami  must  therefore  be 
ed    i    it  polyoxide  or  peroxide  of   platinum   of   the  eon  titution 

o:i»t    || 

The  formal  ion  of  platinum  trio  ide  i  p  sin  a  numberof  phenomena 
which  bave  been  observed  by  other  inve  when  working 
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platinum.     In  particular,  it  may  be  mentioned  that  the  anodic  passivity 
of  platinum  is  probably  due  to  the  formatiou  of  this  oxide. 

T.  S.  P. 

Platinum  Selenides.  Auxaldo  Mixozzi  (Atti  R.  Accad.  Liucei, 
1909,  [v],  18,  ii,  150 — 154). — The  action  of  formaldehyde  on  a  solution 
containing  a  platinichloride  and  a  selenite  in  presence  of  excess  of  an 
alkali  hydroxide  yields  platinum  triselenide  as  a  black,  flocculeut 
precipitate,  thus  :  K0PtCl6  +  3SeO,  +  SH-CHO  +  1 2KOH  =  PtSe3  + 
6KC1  +  8H-C02K  +  10H2O.  '  When  heated  to  dull  redness  iu  a  current 
of  carbon  dioxide,  the  triselenide  is  converted  into  the  disdznide, 
PtSej,  which  forms  a  greyish-black  powder.  T.  H.  P. 

Preparation  and  Composition  of  Double  Compounds  of 
Pd(NH3).X,  -with  Pd(NH3)4X2.  Preparation  of  Pd(NH2-iSTH2)Cl2. 
W.  A.  iSuRDAKOFF  (J.  Russ.  Phys.  C/iem.  Soc,  1909,  41,  757 — 759). — 
The  compound,  Pd(NH3)2Br2,4Pd(NH3)4Br,  or  PdBr2,3§NH3,  forms 
yellow  crystals  belonging  to  the  quadratic  system  [I.  Taxatar  :  axial 
ratio  for  the  form  {1 1 1  j,  1:1-1487,  and  for  the  pyramid  {112}, 
1:0"5835].  On  reduction  with  hydrogen,  it  decomposes  according  to 
the  equation:  PdX2,rcNH3  +  H2=--Pd  +  2NH4X  +  (n  -  2)NH3.  This 
compound  is  analogous  to  the  chlorocompound  previously  obtained 
(ibid.,  1897,  29,  739),  which  is  now  shown  to  have  the  formula 
PdCl2,3§NH3,  and  not  PdCl,,3iNH3.  The  iodo-compound  (compare 
ibid.,  1908,  40,  742)  is  not  analogous  with  the  chloro-  and  bronio- 
compounds,  as  it  has  the  composition  PdI.,,3).NH3,nH20. 

In  the  precipitation  of  palladium  from  solutions  of  palladium 
chloride  by  means  of  hydrazine  hydrochloride,  reduction  to  the  metal 
takes  place  only  in  hot  solutions.  Iu  the  cold,  the  compound, 
PdN2H4Cl.„  separates  as  an  abundant,  yellowish-white  precipitate  ; 
this  compound  is  decomposed  to  some  extent  by  water  at  the  ordinary 
temperature,  whilst  on  boiling  with  water,  complete  decomposition 
takes  place  according  to  the  equation  :  3PdN.,H4Cl0  =  3Pd  +  2NH4C1  + 
4HC1  +  2N„.  T.  H.  P. 


Mineralogical    Chemistry. 


Optical  Activity  of  Mineral  Oils  in  an  Optically  Transparent 
State.  Paraffin  Content  of  Mineral  Oils  as  Criterion  for 
Judging  their  Relative  Geological  Age.  Leo  TJbbelohde  (Ber., 
1909,  42,  3242—3247). — Polemical.  A  criticism  of  Eakusin's  views 
(compare  this  vol.,  ii,  490,  586).  W.  H.  G. 

A  New  Occurrence  of  Lautite.  Luciex  Durr  (Mitt.  Geol. 
Landesanst.  Elsass-Lothringen,  1907,  6,  249 — 252). — This  mineral, 
previously  known  only  from  Marienberg,  in  Saxony,  has  been  found  as 
imperfect  crystals   and    radial    aggregates  in  association  with  native 
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arsenic,  tetrahedrite,  smaltite,  proustite,  etc.,  at  the  Gabe  Gottes  mine 
in  Rauenthal,  near  Markirch,  Elsass.  It  is  light  steel-grey  with  a 
reddish-tinge;  the  streak  is  black.  Brittle;  H  =  3 — 3i  ;  D  4 -53. 
There  are  good  cleavages,  and  the  mineral  thus  shows  some  resemblance 
to  enargite.  (Measurements  of  the  angles  between  three  co-zonal 
cleavages  appear  to  indicate  that  the  mineral  is  monoclinic.)  Analysis 
agrees  with  the  formula  CuAsS. 

Cu.  As.  S.  Total. 

37-07  4453  18-30 

V.  Durrfeld  (op.  cit.,  1909,  7,  121 — 126)  describes  a  single  crystal 
of  lautite  from  this  locality ;  it  is  orthorhombic,  with  a:b  :c  = 
069124  :  1  :  10452,  and  a  perfect  basal  cleavage.  L.  J.  S. 

The  Occurrence  of  Ammonia  and  Nitrates  in  Potash 
Deposits.  Wilhelm  Biltz  (Zeitsch.  anorg.  Chem.,  1909,  64. 
215 — 216.  Compare  this  vol.,  ii,  571). — A  specimen  of  salt-clay  from 
Schonebeck  showed  an  average  ammonia  content  near  that  of  samples 
from  Stassfurt  and  Vienenburg,  but  a  regular  increase  from  the 
surfaces  to  the  middle  of  the  deposit  could  not  be  observed. 

The  value  0-2  mg.  per  litre  for  the  ammonia  in  sea-water  is  too 
high  ;  the  value  in  the  oceans  more  nearly  approaches  0-05  mg. 

C.  H.  l>. 

Pyromorphite  from  British  Columbia.  O.  Bowles  (Amer.  J. 
Sci.,  1909,  [iv],  28,  41 — 44). — Crystals  of  pyromorphite  are  found, 
together  with  cerussite  and  galena,  in  the  Society  Girl  mine  in  south- 
eastern British  Columbia.  A  crystallographic  description  is  given  of 
this  material,  and  analysis  (I)  of  wax-yellow  crystals  and  (TI)  of  green 
crystals.  These  analyses  agree  with  the  usually  accepted  formula, 
Pb,Cl(P04)3. 

Total, 


P1.0. 

CaO. 

FeO. 

M>. 

A&,Os. 

01. 

CaF 

[nsol. 

Sp.  .U! 

I. 

0-59 

0-86 

1612 

0-41 

2-62 

0-08 

7-018 

11. 

80-13 

0-56 

046 

lo  65 

0  90 

2-59 

— 

0  05 

99-76 

I..  .1.  B. 

Vashegyite,  a  New  Basic  Aluminium  Phosphate  from 
Hungary.  Kaiii.  Xi.ma.syi  (Moth.  is  Termeszet:u<l .  r.rtesiiu.  Hwinjmst. 
L909,  27,  64  ;  Zeitsch.  Kry$t.  itin.,  1909,  47,  53—55).-  The  mineral 
occur-  in  iiio  abundance  in  limonite  in  tln>  iron  mine  of  Vaehegy 
incoinit.it    Gomor,  where  it   forma  compact,  dull,  white  masses,  with 

bhe   appearance  of  d rsohaum.     li    is  porous,  and   adheres  to  the 

tongue,      Hardness  "-'     •'!  ;    l>    1*964.     Analysis   I  agrees   with    the 
formula  I  \l  0  ,3P  0  ,80H  ,0  : 

>  •  CO,.       H,0       Imol.     Total. 

I.    28-33      1-1  - 

II.  .  —  82       100-49 

With    'lii^   new   mineral  i  iated   diadochite  and   a    I' 
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crumbling  mineral  ;  the  latter  gave  analysis  II,  corresponding  with 
3Al.,03(Fe.203),2P203,17H20.  Other  aluminium  phosphates  from  this 
locality  are  evansite  and  variscite.  L.  J.  S. 

The  Keilhauite-Zirkelite  Group,  and  a  New  Mineral  of  that 
Group.  Otto  Hauser  (Zeitsch.  anorg.  Chem.,  1909,  63,  340 — 343). — 
A  new  mineral,  uhligite,  regarded  at  first  as  perowskite,  has  been 
found  in  a  strongly  altered  nepheline  rock  from  East  Africa. 

The  analysis  shows : 

Cb.03-  Ti(X.  ZrO.,.  A1,03-  Fe.,03.  CaO.  Total. 

Trace  4S-25  21-95  10-50  trace  1900  99'70 

The    mineral    forms    black,    glistening    octahedra,   with  conchoidal 
fracture  ;  H  5 — 6.     Its  formula  may  be  written 
Ca(Zr,Ti)05,Al(Ti,Al)05 ; 
it  is  thus  an  aluminous  zirkelite,  in  which  titanium  predominates  over 
zirconium. 

Keilhauite  is  regarded  as  being  derived  from  the  monoclinic  form 
of  sphene  by  isomorphous  replacement  of  Ti  and  Ca  by'Al,  Y,  Fe,  etc., 
whilst  zirkelite  and  uhligite  are  derived  from  the  regular  form  of  the 
same  mineral.  O  H.  D. 

Pyrogenetic  Epidote.  B.  S.  Butler  (Anier.  J.  Sci.,  1909,  [iv], 
28,  27 — 32). — A  review  is  given  of  the  previous  descriptions  of  pre- 
sumably primary  epidote  in  igneous  rocks  ;  in  these  instances  the 
epidote  is  often  intergrown  with  allanite  in  granite.  Porphyritic 
crystals  of  epidote  (anal.  I,  D  =  3'29)  are  sparingly  scattered  through 
the  porphyry  (anal.  II)  of  dykes  cutting  an  extensive  mass  of  soda- 
granite  in  Shasta  Co.,  California.  These  crystals  have  a  maximum 
length  of  12  mm.,  and,  like  the  porphyritic  crystals  of  quartz,  have 
been  corroded  by  the  magma.  In  addition  to  this  porphyritic  epidote, 
which  appears  to  be  a  primary  constituent  of  the  rock,  there  is  also 
some  secondary  ep'dote,  present  as  minute  granules,  which  has  been 
derived  from  the  biotite  and  felspar. 

Si02.  TiO.,  Al.p.,.  Fe.jO:1.  FeO.  MnO.  MgO.  CaO.  Xa.X).  KsO. 
1-25  0-19  trace  2277  0-]l  0*06 
1-72  0-04  0-83  0-89  695  0'80 
0-83   0-02   0-58     0'38    5  "60     nil 

♦  Also  P  0„,  0-16  ;   BaO,  0-03;  SrO,  0"03. 
t  Al>o  ZrOjj,  0  01  ;  P„05,  0-04  ;  lBaO,  SrO,  nil. 

L.  J.  S. 

Nephrite  and  Magnesium  Rocks  from  South  Island,  New 
Zealand.  Alexander  Moncrieff  Finlayson  (Quart.  Joum.  Geol. 
Soc,  1909,  65,  351 — 380). — A  description  is  given  of  the  intrusive 
peridotites  which  extend  as  a  belt  along  the  western  side  of  South 
Island.  Analyses  are  given  of  the  following  minerals.  Tourmaline 
(anal.  I),  occurring  as  large,  dark  green  to  black  crystals  with  corundum 
and  magnetite  in  a  matrix  of  chlorite  and  serpentine  at  the  contact  of 
serpentine  with  schists  at  Parapara.     Epidote  (anal.  II),  pale  yellow 


I.    38-22 

0-33 

25-12 

875 

11.*  oS-75 

0"27 

16-75 

0-4S 

II. t  SO -09 

0-16 

10-80 

1-07 

H»0 

H,0 

at 

al'"\  e 

105  . 

105  .  Total. 

0-52 

304  100-36 

0-84 

1-52  100-06 

0-24 

0-52  100-34 
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to  colourless,  columnar  crystals,  forming  with  some  serpentine  an 
epidote-rock  at  the  contact  of  serpentine  and  limestone  near  Dun 
Mountain.  Amphibole  (anal.  Ill),  forming  a  sei  pentine-ainphibole 
rock  at  the  same  contact  as  No.  II.  Nephrite  (jade  or  New  Zealand 
"greenstone")  ;  analyses  of  a  series  of  specimens  selected  to  show  the 
difference  in  composition  (especially  as  regards  the  amount  of  iron) 
with  the  range  in  colour  :  IV,  deep  green  ;  V,  medium  green  ;  VI, 
olive-green ;  VII,  pale  green ;  VIII,  greenish-white.  The  small 
amounts  of  alkalis  shown  in  these  analyses  are  no  doubt  due  to  the 
intermixture  of  glaucophane  and  riebeckite  with  the  tremolite-actinolite 
molecules.  When  found  iii  situ,  the  nephrite  is  associated  with  the 
peridotite  and  serpentine  rocks.  It  may  have  had  more  than  one 
mode  of  origin:   (1)  uralisation  of  the  pyroxenes  of   the  peridotites  ; 

(2)  metamorphic  action  at  the  contact  of   serpentine  and   limestone  ; 

(3)  direct  change  of  olivine  to  nephrite ;  (i)  deep-seated  meta- 
morphisui  of  serpentine-talc-carbonate  rocks.  These  changes  were 
accompanied  by  great  earth  pressures  and  shearing,  to  which  the 
compact  and  matted  fibrous  structure  of  the  nephrite  is  ascribed. 


- 

A1,0;;. 

Fe,03. 

FeO. 

MuO.  CaO. 

MgO. 

X.i.O. 

K.,0. 

H50. 

Total. 

I.* 

0-18 

6-12 

—      2-31 

12-91 

1-20 

0-46 

3-95 

9965 

11. 

4245 

23-27 

7".'l 

L-22 

—    21-52 

1-45 

— 

— 

2-62 

100-44 

111. 

1-35 

4'67 

1096 

—    12-62 

19-58 

— 

0-66 

1-43 

99-47 

IV. 

0-42 

1-67 

5-61 

0-33  12  67 

20  55 

0-35 

— 

1-89 

9974 

V. 

56-01 

1-88 

5-02 

029  13-41 

20-65 

0-45 

0-28 

2  03 

100-67 

VI. 

55  89 

14 

2-34 

0-41  1  1-97 

L872 

0-51 

— 

2-21 

98-78 

VII. 

57 '45 

1  -09 

024 

1  -85 

0-28  1541 

20-61 

— 

0-51 

2-66 

99  59 

VIII. 

58-28 

0-88 

0  29 

0-35 

ti  ice  1  l  98 

0-42 

0-88 

1-98 

-    Uso 

B.O., 

10-11  ; 

.md  traces  of  lithia 

and  lluorine. 

L.  J.  S. 

Presence  of  Selenium  in  Mineral  Waters  from  La  Roche 
Posay.  Eblix  Taboubt  (Bull.  Soc.  chim.,  1909,  [iv],  5,  865—867).— 
The  composition  of  the  soluble  matter  contained  in  the  waters  from 
the  three  springs  at  La  Koche-Posay  is  given.  They  each  contain 
traces  of  lithium  and  0-2%  of  selenium,  both  these  constituents  being 
found  in  that  portion  of  the  residue  soluble  in  a  mixture  of  alcohol 
and  water.  Arsenic,  which  lias  been  recorded  previously  as  occurring 
in  these  waters,  could  not  lie.  detected,  and  it  is  suggested  that 
selenium  may  have  been  mistaken  for  arsenic.  T.  A.  11. 


Physiological    Chemistry. 


The  Gaseous  Exchange  in  Insects,  and  ita  Relation  to  in 
Temperat in-. >  of  the  Air.      B,  BLOWTZori    (Bioeftem    Zritteh.,  1909, 
10,  497—503)      The  experiment    trere  carried  out   chiefly  with  dung 

beetll  Chi    Carbon  «li.  -  \i.l«-  output incica.-o  w  ith  i  i  -(.■  i>l   tcnipei 
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to  a  certain  maximum,  at  which  it  remains  constant  on  a  further  rise 
over  an  interval  of  about  12°.  The  point  at  which  this  occurs  varies 
with  different  insects.  The  respiratory  quotients  for  different  species 
of  insects  were  determined.  S.  B.  S. 

The  Light  Extinction,  the  Capacity  to  Unite  with  Gases, 
and  the  Percentage  of  Iron  in  Human  Blood- pigment  in 
Normal  and  Pathological  Conditions.  E.  E.  Butterfield 
(Zeitsch.  physiol.  Chem.,  1909,  62,  173 — 225). — In  various  diseased 
conditions,  including  the  different  kinds  of  anajmia,  human  haemo- 
globin remains  unchanged  as  regards  the  physical  and  chemical 
constants  investigated.  W.  D.  H. 

Agglutination  and  Haemolysis  of  Red  Blood-corpuscles  by 
Salts  of  Heavy  Metals.  J.  Dunin-Borkowski  and  Z.  Szymanowski 
(Bull.  Acad.  Sci.  Cracoic,  1909,  746 — 758). — There  is  no  connexion 
between  the  agglutinating  and  hremolysing  power  of  the  salts  of  the 
heavy  metals  and  the  valency  and  chemical  relationship  of  these 
metals.  G.  B. 

The  Significance  of  the  Cataphoresis  of  Blood-corpuscles. 
Rudolf  Hober  (Bioctiem.  Zeitsch.,  1909,  19,  494 — 496). — Some 
theoretical  remarks  on  the  nature  of  the  phenomena  observed  when 
blood-corpuscles  are  treated  kwith  carbon  dioxide  ;  a  criticism  of  the 
views  of  Spiro  and  Henderson  on  this  subject.  S.  B.  S. 

Total  Sugar  in  the  Plasma  and  Globules  of  Blood.  Raphael 
Lkpine  and  R.  Boulud  (Gompt.  rend.,  1909,  149,  583 — 586.  Compare 
Abstr.,  1906,  ii,  868  ;  190S,  ii,  957  ;  this  vol.,  ii,  68).— Sugar  in  the 
blood  estimated  in  the  ordinary  way  is  called  by  the  author  "  im- 
mediate sugar,"  whilst  the  maximum  amount  of  sugar  obtained  after 
treatment  with  hydrogen  fluoride  as  already  described  is  called  "  total 
sugar."  An  investigation  is  described  on  the  estimation  of  sugar  in 
the  plasma  and  the  corpuscles  of  blood  from  dogs  in  a  normal 
condition  and  after  deprivation  from  food.  The  sum  of  the  immediate 
sugar  of  the  plasma  and  clot  is  slightly  higher  than  the  immediate 
sugar  of  the  blood  before  centrifugalisation  ;  the  total  sugar,  however, 
is  the  same  in  each  case.  W.  O.  W. 

The  Amount  of  Peptolytic  Enzymes  in  Rabbit's  Serum 
under  Varying  Conditions.  II.  Emil  Abderhalden  and  Wolfgang 
■\Veichardt  (Zeitsch.  physiol.  Chem.,  1909,  62,  120 — 128.  Compare 
this  vol.,  ii,  816). — In  a  previous  research  it  was  shown  that  normal 
rabbit's  serum  contains  no  peptolytic  enzyme  capable  of  decomposing 
glycyl-£-tyrosine  into  its  constituents,  but  this  enzyme  appears  when 
the  rabbit  has  been  intravenously  treated  with  certain  proteins 
— horse-serum  and  egg-white.  In  the  pi'esent  research,  it  is  shown 
that  the  same  result  follows  the  intravenous  administration  of  certain 
protein  cleavage  products,  namely,  certain  peptones  obtained  by  the 
partial  acid  hydrolysis  of  silk.  W.  D.  H. 
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The  Amount  of  Peptolytic  Enzymes  in  Dog's  Blood-serum 
under  Various  Conditions.  III.  Emil  Abdekhaldex  and  Ludwig 
Pixcussohx  (Zeitsch.  physiol.  Chem.,  1909,  62,  243— 2-19). — The 
peptolytic  power  of  the  normal  blood-serum  of  the  dog  is  nil,  or  almost 
so,  but  it  appears  on  the  parenteral  administration  of  certain  proteins 
and  "peptones."  This  is  not  due  to  an  enzyme  specific  in  relation  to 
the  protein  injected.  It  may  be  elicited  by  the  subcutaneous  injection 
of  gliadin.     This  power  of  the  serum  is  lost  on  heating  to  GO — 65°. 

W.  D.  H. 

The  So-called  Artificial  Complements.  E.  vox  Kxaffl-Lexz 
(Bioc/te/ii.  Zeitsch.,  1909,  20,  1 — 9). — Comparisons  were  made  between 
the  action  of  artificial  complements  (oleic  acid,  etc.)  and  natural 
complements  from  serum,  etc.  It  was  found  that  hajmolysis  caused  by 
oleic  acid,  bile  salts,  or  saponins  could  be  inhibited  equally  strongly 
both  by  normal  and  immune  sera.  There  was  only  a  difference  in  the 
time  of  reaction.  By  heating  the  hwmolysing  mixture  to  56°,  there 
■was  a  very  slight  weakening  of  the  hajmolysis  in  great  dilutions, 
although  the  reaction  time  was  lengthened.  By  heating  highly  diluted 
immune  serum,  it  loses  its  activity.  Blood-corpuscles,  sensitised  with 
a  specific  serum,  are  hajmolysed  by  soaps  more  quickly  and  as  strongly 
as  normal  corpuscles.  Mixtures  of  serum  with  solanin  or  sapotoxin  act 
like  the  corresponding  mixtures  containing  soaps ;  they  differ  in  one 
respect  only,  in  that  hemolysis  undergoes  neither  weakening  or  slowing 
after  heating  to  56°.  Oleic  acid  and  bile  salts  behave  differently  to  com- 
plements, with  which  they  cannot,  therefore,  be  regarded  as  identical. 

S.  B.  S. 

Metabolism  of  Different  Classes  of  Animals.  II.  Emil 
Abdekhaldex  aud  Caul  Bkabm  {Zeitsch.  physiol.  Chem  .  1909,  62, 
133 — -135). — Young  dogs  who  have  taken  ootbing  but  milk  resemble 
rabbits  in  excreting  pyridine  ;is  such.  After  they  are  fed  on  meat, 
they  acquire  the  power  of  excreting  pyridine  as  a  methyl  compound, 
but  later  in  life  even  prolonged  feeding  on  milk  does  Di  I  alter  the 
metabolic  habit  when  it  is  ouce  developed.  Rabbits,  on  the  other 
band,  never  form  methylpyridiue,  even  when  fed  on  milk  or  on  meat. 

\V.  I).  II. 

The  Digestion  of  Fat  in  the  Animal  Body.     S.   J.    Levitks 
[Bioehem.  Zeitsch.,  1909,20,  220     223).— Only  eery  slight  saponifioa- 
ii  beef-fal  occurs  in  the  stomach,  although  verj  marked  liberation 
of  fatty  acids  from  the  fat  in  yolk  of  egg  may  be  observed,      i 

riments  bring  into  harmony  the  apparently  contradictory  results 
oi  Volhard  (compare  \<-  ti  ,  1903,  ii,  l:'h  and  Levite  (compare 
Al.-lr..  1908,  n.  '."'"i-  G.  S.   w  . 

The  Accelerating  Effect  of  Potassium  on  Sugar  Degrada- 
tion.  Alimentary  Glycosuria     Julius   Stokla  'i.  physiol. 

Lttenl  ion  1  to  cei  bain  ezpei  im 

.ii  the  author  which  show  that  in  plants  the  oxidation  proi 

mined    by  the   quantity   "i    expired   carbon   dioxide,    are   mors 
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energetic  in  the  presence  of  larger  quantities  of  potassium  than  in  the 
presence  of  small  quantities  or  absence  of  this  element.  It  is  claimed 
that  potassium  plays  an  equally  important  part  in  the  oxidation  of 
sugar  in  the  animal  organism,  and  it  is  surmised  by  the  author  that 
the  substance  secreted  by  the  pancreas  which  influences  sugar  meta- 
bolism contains  potassium.  S.  B.  S. 

Can  the  Dog  Digest  Cellulose  or  Raw  Fibre  ?  Arthur  Scheu- 
nert  and  Ernst  Lotsoh  (Biochem.  Zeii.sch.,  1909,  20,  10 — 21). — The 
authors  consider  that  the  dog  is  incapable  of  digesting  either  cellulose 
or  raw  fibre,  and  that  the  previous  statements  to  the  contrary  effect 
are  due  to  faulty  technique.  Previous  workers  have  failed  to  take 
account  of  the  water  and  ash  in  the  cellulose  used  for  feeding,  and  the 
method  of  analysis  (that  of  Simon-Lohrisch)  gives  false  results,  in  that 
hydrogen  peroxide,  which  is  added  to  decolorise  the  mixture  of  alkali 
and  substance  under  analysis,  readily  destroys  the  fibre.  The  authors 
recommend  a  method  of  analysis  in  which  the  organic  matter  other 
than  the  cellulose  is  destroyed  by  alkali  (100  parts  of  hydroxide  to  100 
parts  of  water),  and  no  peroxide  is  employed.  S.  B.  S. 

Influence  of  Silver  Hydrosols  and  Salts  on  Nitrogen  Meta- 
bolism. Guido  Izar  [Biochem.  Zeitsch.,  1909,  20,  266 — 291). — 
Female  dogs  were  in  jected  by  the  jugular  vein.  The  diet  was  constant, 
and  systematic  examination  of  urine  and  faeces  was  made.  Solutions 
of  silver,  whether  in  the  form  of  nitrate,  thiosulphate,  albuminate,  or 
as  hydrosol,  rendered  stable  by  the  addition  of  a  dilute  dialysed 
gelatin  solution,  raise  the  amounts  of  "  total  nitrogen "  and  of 
"  purine-nitrogeu  "  excreted  in  the  urine.  The  nitrogen  excreted  in 
the  fieces  is  diminished  by  stable  silver  hydrosol,  but  to  obtain  the 
same  result  with  nitrate,  thiosulphate,  or  albuminate  much  larger 
doses  are  needed.  This  influence  on  the  nitrogen  metabolism  could  not 
be  obtained  by  the  injection  of  quite  considerable  quantities  of 
"  collargol  "  or  of  colloidal  silver  that  had  not  been  rendered  stable. 

G.  S.  W. 

Protein  Metabolism.  Emil  Abderhalden  and  E.  S.  London 
(Zeilsch.  pltysiol.  Cham.,  1909,  62,  237 — 242). — It  seems  to  be  accepted 
that  an  animal  can  construct  its  own  protein  out  of  proteins  admin- 
istered parentally.  This  has  been  accounted  for  by  supposing  that 
the  injected  protein  is  first  excreted  into  the  intestine,  and  thus  under- 
goes digestion.  The  examination  of  the  intestinal  contents  in  a  fistula 
dog  after  the  subcutaneous  administration  of  200  grams  of  caseinogen 
dissolved  in  dilute  sodium  hydrogen  carbonate  solution,  lend  no 
support  whatever  to  this  hypothesis.  A  far  more  probable  explana- 
tion is  that  the  peptolytic  and  other  ferments  of  the  blood  and  other 
tissues  perform  the  act  of  cleavage.  \\  .  1).  II. 

Peptic  Digestion  of  Casein  from  the  Standpoint  of  the 
Acidity  of  its  Cleavage  Products.  Siegmund  Kuttner  (I'/luyer's 
Archiv,  1909,  129,  557 — 602).— By  peptic  digestion,  casein  is  first 
decomposed  into  a  phosphorus-free  and  a  phosphorus-rich  constituent. 

VOL.  XCVI.  ii.  01 
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The  latter,  paranuclein,  on  further  digestion  yields  about  equal 
parts  of  a  phosphorus-free  and  a  phosphorus-rich  cleavage  product. 
The  former  resists  further  gastric  digestion  and  corresponds  with 
Kiihne's  anti-complex  ;  the  latter  yields  peptides,  and  acid  com- 
pounds which  contain  phosphorus  (paranucleic  acids)  ;  their  presence 
increases  the  acidity  of  the  digest.  W.  D.  H. 

The  Cleavage  of  Histidine  in  the  Dog's  Organism  Emil 
Abderhalden  and  Hans  Einbeck  [Zeitsch.  pliysiol.  C/iem.,  1909,  62, 
322 — 332).  —The  importance  of  histidine  arises  from  the  fact  that  it 
is  an  abundant  cleavage  product  of  glonin,  and  so  when  red  corpuscles 
are  destroyed  it  may  be  important  from  the  metabolic  point  of  view 
In  the  present  research  it  was  prepared  from  horse's  red  corpuscles. 
Its  constitution  suggests  that  it  may  play  a  part  in  purine  metabolism, 
and  Wiechowski's  recent  work  shows  that  a  necesary  part  of  any  such 
study  is  an  estimation  of  allantoin  in  the  urine.  Examination  of  the 
freces  shows  that  histidine  is  well  absorbed  ;  when  added  to  the  diet, 
urea  and  ammonia  increase  in  the  urine,  and  this  is  followed  later 
by  a  small  rise  in  purine  bases  and  uric  acid.  Using  the  best  methods 
for  the  estimation  of  allantoin,  the  amount  is  increased  on  the  days 
histidine  is  given,  but  the  effect  is  certainly  very  small.      W.  D.  H. 

The  Metabolic  Changes  of  Nucleic  Acid  in  the  Organism  of 
the  Dog  under  Normal  and  Pathological  Conditions.  Alfred 
SoHlTTENHELM  (Zeitsch.  physiol.  Chem.,  1909,  62,  80 — 99). — The 
sodium  salt  of  a-thymonucleic  acid  was  employed  iu  the  experiments. 
The  total  nitrogen,  uric  acid,  purine  bases,  and  allantoin  were  estimated 
in  the  urine,  and  the  total  and  basic  nitrogen  in  the  ficces.  If  the  nucleic 
acid  is  added  to  the  normal  diet  of  a  dog,  it  undergoes  the  samo 
changes  as  the  endogenous  nitrogen.  The  increased  nucleic  acid  is 
excreted  chiefly  in  the  form  of  allantoin.  Before  ingestion  of  the 
additional  nucleic  acid,  96'8%  of  the  purine  derivatives  were  excreted  as 
allantoin  ;  after  ingestion  the  amount  was  95%.  The  injection  of 
nucleic  acid  does  not  lead  to  the  same  result.  Similar  results  were 
obtained  when  nucleic  aeid  was  administered  to  a  starving  animal. 
In  the  case  of  animals  receiving  large  quantities  of  alcohol,  the 
excretion  was  somewhat  delayed.  S.   B.  S. 

Fate  of  the  Non-hydroxylated  Benzene  Ring  of  Protein 
in  the  Animal  Body.  Phenaceturic  Acid  as  an  Important 
Constituent  of  Urine.  IIakai.amu  Vabilic  (Bied.  Ztntr.,  191)9,  38, 
644 — 645;  from  Mitt,  lemdvo.  Inst.  Univ.  Bratkm,  1909,  4,  703. 
Compare  this  vol.,  ii,  250). — Further  experiments  showed  thai  the 
non-bydioxylaied  benzene  ring  is  mostly  destroyed  by  a  oarnivoroua 
animal,  but  not  by  a  non-carnivorous  animal,  about    two-fifths   being 

recovered  in  the  form  of  hippiiric  acid  and  line  fifths  i-.    phenaceturic 

acid,     Consequently,  the  protein  (containing    I     B     ol  noo-hydroxyl< 

ateil    lieii/.ene)  is    liv-s    coin i ilct ely  uti  1  i >ed     h\    in m  ca i  ill  voi'OUS    than    In 

carnivorous  animals. 

The  d(   I  rin  I  ion  ol    I  hi'   l.eii/.ene  ring  depends t    on   the  animal,   but. 

on  tin-  nature  of  the  food,  and  most  probably  on  the  reaction  by  winch 
i  he  en  in  im  i  ion  ol  the  food  in  the  cells  proceed  V  ll.  J,  M. 
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The  Comparative  Physiology  of  Hunger  Metabolism.  V. 
B.  Slowtzoff  (Biochem.  Zeitsch.,  1909,  19,  5u4 — 508). — The  starvation 
metabolism  of  dung-beetles  (Geotrupes  stercoralis)  was  investigated.  I  he 
insects  iu  question  die  of  starvation  in  five  to  eleven  days,  losing  21*73% 
of  their  original  weight.  This  loss  is  due  chiefly  to  water  and  fat.  The 
energy  utilised  was  calculated  at  3941  Cal.  per  kilo,  per  twenty-four 
hours.  The  amount  of  proteins  utilised  during  starvation  was  only  about 
one-hfth  of  the  original  quantity.  The  amounts  of  pentose  and  of 
chitin  in  the  bodies  did  not  change  during  starvation.  S.  B.  S. 

The  Glycolytic  Enzymes  of  the  Pancreas.  Julius  Stoklasa 
(Zeitsch.  physiol.  Clam.,  1909,62,  36 — 46) — The  enzyme  preparation 
was  made  by  precipitating  the  expressed  juice  of  the  pancreas  by 
alcohol-ether  mixture,  and  rapidly  drying  the  precipitate.  The  product 
thus  obtained  was  found  capable  of  producing  carbon  dioxide,  lactic 
acid,  and  alcohol  fiom  sucrose,  lactose,  and  malt  se.  Very  appreci- 
able quantities  were  produced  within  eight  hours;  the  presence  of 
antiseptics  considerably  slowed  the  reaction.  From  the  monosacchar- 
ides, on  the  other  hand,  only  minute  quantities  of  carbon  dioxide  were 
obtainable  under  the  same  condition*  and  in  the  same  interval  of  time. 
Monosaccharides,  however,  evolved  considerable  quantities  of  the 
gas  after  forty-eight  hours.     The  latter  action  is  due  to  bacteria. 

S.  B.  S. 

The  Question  of  Pancreas  Lactase  (Investigations  on  Human 
New-born  Children  and  Sucklings).  J.  Ibrahim  and  L. 
Ivau.mheimer  (Zeitsch.  physiol.  Ghent.,  1909,  62,  287 — 295). — The 
pancreas,  eitht-r  of  new-born  children  or  of  those  in  the  suckling 
period,  contains  no  lactase.  W.  D.  H. 

The  Occurrence  of  Peptolytic  Enzymes  in  Invertebrates. 
Emil  AiiDEHHALiiEN  and  Robert  Heise  (Zeitsch.  physiol.  Chem.,  1909, 
62,  136 — 138). — Extracts  of  the  alimentary  canal  of  nearly  all  the 
invertebrates  examined  (including  coelenterates,  echiuoderms,  worms, 
arthropods,  and  molluscs)  liberate  tyrosine  from  glycyl-/-tyrosine. 

W.  D.  H. 

Action  of  Arsenic  on  Autolysis.  Guido  Izar  {Biochem.  Zeitsch., 
1909,  21,  46  —  50). — The  way  in  which  arsenic  affects  autolysis  depends 
on  the  quantity.     Small  amounts  inhibit,  larger  amounts  accelerate  it. 

W.  D.  H. 

Action  of  Silver  Salts  on  the  Autolysis  of  Liver.  Guido 
Izar  (Biochem.  Zeitsch.,  1909,  20,  249 — 265). — The  accelerating  action 
of  silver  hydrosols  on  liver  autolysis  led  to  this  investigation.  A 
number  of  salts  and  soluble  compounds  of  silver  were  tested  in  this 
respect,  and,  in  addition,  their  influence  on  the  capacities  of  liver- 
goctract  to  degrade  and  build  up  uric  acid  was  examined.  With 
the  exception  of  collargol  and  protargol,  for  small  concentration  of 
the  silver  salt  the  increase  of  non-precipitable  nitrogen  in  liver 
autolysis   accompanies   the  increase  of  silver  salt.     This    process  soon 

61—2 
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reaches  a  maximum,  which  differs  for  different  salts,  and  larger  doses 
inhibit  the  action.  The  yields  of  purine  bases  and  monoamino-acids 
vary  concordantly  with  the  "total-autolysis  :'  as  measured  by  the 
method  employed.  With  regard  to  the  albumoses,  thereverse  would  appear 
to  be  the  case.  The  formation  of  uric  acid  is  favoured  by  silver  sulphate, 
acetate,  nitrate,  or  citrate,  and  it  is  the  more  so  with  increasing 
amounts.  The  decomposition  is  favoured  by  small  doses  of  the  same 
salts,  but  is  hindered  by  larger  doses.  Traces  of  potassium  cyanide, 
nitric  acid,  and  carbon  monoxide  have  no  influence  on  liver-autolysis 
that  has  been  stimulated  by  silver  nitrate.  G.  S.  W. 

Production  of  Sugar  in  the  Perfused  Liver  of  Diabetic 
Animals.  Leone  Laites(  Biochem.  Zeitsch.,  1909,20,215 — 219.  Compare 
Abstr.,  1904,  ii,  829). — The  formation  of  sugar  by  artificially-perfused 
glycogen- free  livers  of  dogs  was  not  markedly  raised  by  the  extirpation 
of  the  pancreas  or  poisoning  by  phloridzin  some  days  before  killing. 
On  the  other  hand,  the  formation  of  acetoacetic  acid  is,  under  these 
conditions,  increased.  G.  S.  \V. 

Lactic  Acid  Formation  in  the  Body.  I.  Rudolf  Tikki-l 
(Biochem.  Zeitsch.,  1909,  20,  431). — During  the  aseptic  autolysis  of 
liver,  formation  of  lactic  acid  is  followed  by  its  rapid  destruction,  and 
after  some  days,  it  disappears  from  the  mixture.  A  sugar-  and 
glycogen-free  liver  does  not  produce  appreciably  less  autolytic  lactic 
acid  than  one  having  normal  carbohydrate  content.  Added  inositol  does 
not  increase  the  lactic  acid  formation.  Following  the  addition  of 
dextrose  and  alanine,  an  increased  acid  production  was  in  some  cases 
observed,  but  in  other  cases  a  negative  result  was  obtained.  The 
combined  researches  of  workers  on  this  subject  indicate  that  there  is  a 
cell-constituent  of  unknown  nature  which  gives  rise  to  the  lactic  acid 
produced  during  liver  autolysis.  G.  S.  W. 

Decomposition  of  /J-Hydroxybutyric  Acid  and  Acetoacetic 
Acid  by  Enzymes  of  the  Liver.  Alfred  J,  Wakeman  and 
IIk.nky  1).  Dak  in  (./.  Biol.  Cham.,  1909,  6,  373— 390).— The  liver 
cells,  or  aqueous  extracts  of  the  liver,  contain  an  enzyme  (fi-hydnxey- 
butyrase)  which  converts  /9-hydroxybutyric  acid  into  acetoacetic  acid. 
Its  action  is  increased  by  the  addition  of  blood  or  of  crystallised  oxy- 
hemoglobin, which  furnish  tho  necessary  oxygen  readily.  Serum 
causes,  some  acceleration,  but  tho  addition  of  other  tissues  causes 
inconstant  ri  suits.     The  liver  tissue  ,-ilso  decon  i  tales,  but 

here  the  addition  of  blood  produces  no  increass  in  the  action. 

\V    I).  II. 

Lecithin  and  .1. cciiii  in  the  Liver  of  Normal  Dogs  and 
those  Poisoned  with  Alcohol.  A.  Babkoff  (Zeitsch.  physiol, 
Cfism.,    1909,  02,    169     172).     Alcohol   poisoning    has   a   destructive 

influen d  the  lecithin,  bu<   noi    on  the  jocorin  of  the   liver,     The. 

latter  remains  unaltered  in  amount  and  composition.  W.  D.  II. 
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Uric  Acid  Formation.  II.  Regeneration  of  Destroyed 
Uric  Aoid  in  the  Artificially-perfused  Liver.  C.  Bezzola, 
Guido  Izar,  and  Luigi  Preti.  III.  Uric  Acid  Formation  in 
Liver  Extracts  after  the  Addition  of  Dialuric  Acid  and  Urea. 
Marcel  Asculi  and  Guido  Izab.  IV.  Luigi  Preti  (Zeitsch.  physiol. 
Cham.,  1909,  62.  229—236,  347—353,  354— 357).— II.  By  perfusing 
the  dog's  liver  with  arterialised  blood  containing  uric  acid,  a  marked 
decrease  of  the  uric  acid  occurs  in  the  perfusing  fluid  ;  but  by  per- 
fusing the  same  with  blood  saturated  with  carbon  dioxide,  the  uric 
acid  which  had  disappeared  appears  again. 

III.  A  large  number  of  the  decomposition  products  in  various 
combinations  was  added  to  finely  minced  liver,  and  usually  no 
formation  of  uric  acid  occurred  ;  the  only  positive  result  was  obtained 
by  the  addition  of  dialuric  acid  and  urea. 

IV.  The  restoration  of  uric  acid  noted  in  II.  above  is  due  to  the 
action  of  an  enzyme  which  occurs  in  blood  and  blood-serum,  but  not  in 
the  blood-free  liver.  W.  D.  H. 

The  Action  of  Calcium  and  Strontium  Salts  on  the  Heart 
and  Blood-vascular  System.  K.  Rutkewitsch  (Pfluger's  Archiv, 
1909,  129,  487 — 505). — Weak  solutions  of  calcium  and  strontium 
salts  iucrease  the  excitability  and  contractility  of  the  cardiac 
muscle.  Stronger  solutions  increase  the  contractility,  but  lessen 
the  excitability.  The  rise  of  blood-pressure  in  the  case  of  calcium 
salts  is  due  mainly  to  the  action  on  the  heart ;  in  the  case  of  strontium, 
principally  to  an  action  on  the  vessels.  The  brachycardia  sometimes 
seen  is  secondarily  produced  by  stimulation  of  the  vagus  centre  by 
the  high  blood-pressure.  \V.  D.  H. 

Influence  of  Calcium  on  the  Pupil.  John  Auer  and  Samuel  J. 
Meltzer  (Amer.  J.  Physiol.,  1905,  25,  43 — 65). — Intravenous  in- 
jection of  an  w/8-calcium  chloride  solution  causes  in  rabbits  a  maximal 
contraction  of  the  pupils,  and  the  iris  loses  its  excitability.  The 
muscle  mainly,  and  the  motor  nerve-endings  probably,  are  affected  ; 
the  sympathetic  nerve  fibres  are  also  less  excitable.  The  pupil  slowly 
recovers  after  many  hours.  Atropine  only  slightly  antagonises  the 
effect ;  adrenaline  and  cocaine  are  rather  more  powerful  antagonists. 
The  action  of  adrenaline  is  more  marked  after  removal  of  the 
superior  cervical  ganglion.  Ether  and  asphyxia  (to  a  less  extent) 
retard  the  development  of  the  myosis  and  hasten  its  disappearance. 

W.  D.  H. 

Internal  Secretion  of  Chromaffme  Tissue.  Rud.  Ehrmann 
{Pfliiger's  Archiv,  1909,  129,  402— 406).— Polemical.  The  chief 
question  discussed  is  one  of  priority,  namely,  whether  Meltzer  or  the 
author  first  described  the  action  of  adrenaline  on  the  pupil. 

W.  D.  H. 

The  Lipoids  of  the  Lung.  Nadine  Sieber.  The  Composi- 
tion of  the  Lung.  Nadine  Sieber  and  W.  Dzierzgowski.  The 
Purines  of  the  Lung.  Nadine  Sieber  and  \Y.  DziGRZGOWSEI. 
The  Enzymes  of  the  Lung.  Nadine  Sieber  and  W.  Dzierz- 
Bowski    (Zeitsch.    physiul,    Chem.,    1909,    62,    250—253,     254—258, 
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259—262,  263— 270).— The  first  paper  relates  to  the  preparation  of 
lecithin  ami  jecorin  from  lung  tissue  ;  the  proportion  between  the  two 
phosphatides  was  6:1.  A  crystalline  material,  identified  as  iso- 
cholesterol,  was  also  obtained.  The  second  paper  gives  analytical 
details  of  water,  solids,  ash,  phosphorus,  sulphur,  iron,  nitrogen,  fat, 
etc.,  in  the  lungs. 

The  percentage  of  the  purine  bases  comes  out  differently  according  to 
the  method  employed  ;  xanthine,  however,  was  always  the  least 
abundant. 

The  horse's  lung  contains  a  catalase,  a  peroxydase,  a  glucase,  and  a 
diastase.  W.  D.  H. 

Formation  of  Dextrorotatory  Lactic  Acid  during  the 
Autolysis  of  Animal  Organs.  IV.  Taiceo  Saito  and  Junji 
Yoshikawa  (Ztitsch.  physiol.  Chem.,  1909,  62,  107— 112).— In  pre- 
vious work  it  h*s  been  shown  that  on  the  autolysis  of  spleen,  testis, 
and  flesh,  rf-Iactic  acid  appears,  and  this  is  to  some  extent 
destroyed  on  further  action.  In  the  present  research,  the  appearance 
of  the  acid  during  autolysis  of  the  thymus  is  described,  but  it  is  at 
present  uncertain  whether  any  disappears  later,  or  whether  such 
disappearance  is  of  enzymic  origin.  The  same  is  true  for  the  lungs, 
but  fresh  lung  contains  a  small  amount  of  the  acid  before  autolysis  sets 
in.  W.  D.  H. 

Extractives  of  Fish  Muscle.  Umetaro  Suzuki  and  K. 
YosiimuitA  [with  M.  Yamak.wva  and  V.  1i;ie]  (Zeitsch.  physiol.  Chem., 
1909,  62,  1— 35  ;  J.  Coll.  Ayr.  Tokyo,  1909,  1,21  .r>S).  'The  aqueous 
extracts  of  the  muscle  of  the  lobster  and  of  a  number  of  fishes,  in- 
cluding the  salmon  and  the  fresh-water  eel,  bave  been  examined.  In 
Japan,  fish  is  an  important  article  of  diet,  and  a  knowledge  of  the 
ext  i actives  may  throw  some  light  on  cases  of  poisoning  which  not 
infrequently  occur.  Fish-extract  appears  to  differ  from  meat-extract 
in  containing  appreciable  quantities  of  monoamino-acids  ;  in  addition, 
carnosine,  histidine,  arginine,  and  lysine  may  occur  in  relatively 
large  amounts.  It  is  thought  that  eventually  almost  all  protein 
2«Mon-product8  will  thus  be  met  with,  and  that  they  are  not  simply 

waste  product8,  but  are  used  ill  metabolism.  In  one  dried  variety  of 
lisb  ("Tka")  a  large  quantity  of  a  base  was  found,  probably  S-amino 
valeric  acid,  previously  isolated  by  Salknwski  from  putrid  paneieas 

q,  a 

The  Cutaneous  Fats.  P.  G.  I'njja  and  L,  Qolodetz  [Bioc/itm. 
Zritneh.,  1909,20,  169  502).  Pats  from  the  sebaceous  glands,  the 
fat  <il  perspiration,  the  borny  layer,  etc.,  were  investigated,  and  the 
content  in  chole  terol,  oxycholesterol,  wocbolesterol,  and  cholesterol 
i    tera  determined.     The  three  former  Bubstances  were  estimated  in 

mall  quantities  of  fa1  bj  means  of  n  pppctropbotometrical  method, 
using    tin)   acetic  anhydride-sulphuric   aoid    reaction,  in    which    each 

ubstai givi      characteristic   bands,     The   an nt   of    esters    was 

a  certained  by  determining  the  increase  in  the  amount  of  cholesterol 

id  by  hydrolysis  of  the   fat,     If    wn     found   that  both  the  infra 

and  extra  cellular  fat  of  the  skin  are  free  from  isocholesterol,  and  m 
tin    reaped  differ  from  wool-fat  (lanolin).     The  cuUncoiiK  fatH  contain, 
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however,  cholesterol  esters.  There  are  various  quantitative  differences 
between  the  skin-fats  of  various  origin,  which  are  specified  by  the 
author.  S.   B.  S. 

The  Occurrence  of  Silicic  Acid  in  the  Organism.  Carl 
Cerny  (Zeitsch.  physiol.  Chem.,  1909,  62,  296— 314).— The  substance 
described  by  Drechsel  as  an  orthosilicic  acid  ester  in  birds'  feathers  is 
a  mixture  of  fatty  acid  esters  of  a  high  molecular  alcohol,  possibly  of 
several  such  alcohols.  It  probably  originates  in  the  glands  in  con- 
nexion with  the  feathers.  The  occurrence  of  silicic  acid  in  it  is 
probably  accidental ;  the  amount  found  is  never  more  than  a  trace,  and 
it  is  often  absent.  W.  D.  H. 

The  Significance  of  the  Tissue  as  a  Chlorine  Dep6t. 
Valdemar  Wahlgken  (Arch.  exp.  Path.  Pharm.,  1909,61,  97 — 112). — 
The  chlorine  and  water  were  estimated  in  the  organs  both  of  normal 
animals  and  of  animals  which  had  been  injected  with  hypertonic  sodium 
salt  solutions,  and  were  killed  while  the  organisms  still  retained 
some  of  the  excess  chlorine.  It  was  found  that  in  normal  animals 
the  skin,  blood,  kidneys,  and  lungs  contain  the  largest  percentage 
amount  of  chlorine,  and  the  muscles  the  smallest.  The  average  per- 
centage for  the  whole  body  was  0"17%.  A  third  of  the  total  exists  in 
the  skin.  After  intravenous  injection,  the  largest  increased  percentage 
is  found  in  the  lungs,  then  in  the  intestine,  blood,  skin,  and  kidneys. 
The  largpst  absolute  increase  is  found  in  the  muscles,  intestine,  and 
skin.  After  intravenous  injection  of  hypertonic  sodium  chloride 
solutions,  the  water  requisite  for  blood  dilution  comes  chiefly  from  the 
muscles.     The  water  content  of  the  connective  tissue  also  increases. 

S.  B.  S. 

Distribution  of  Iodine  [in  the  Body].  E.  von  den 
Veldf.n  (Biochem.  Zeitsch.,  1909,  21,  123— 130).— Drugs  act  endo- 
genouslv  by  uniting  with  chemical  groups  in  tissue  protoplasm,  or 
exogenously.  Iodine  appears  to  have  affinities  for  many  tissues,  and 
this  varies  in  disease  as  compared  with  health.  According  to  Loeb, 
iodine  which  is  not  neurotropic  becomes  united  with  lipoid  and  fatty 
groups  in  the  nervous  system,  and  this  view  is  confirmed  by  experiments 
on  rabbits  with  iodival  (iodoj'sovalerylcarbamide),  given  either  by  the 
mouth  or  subcutaneously.  The  amount  of  iodine  which  acts  endo- 
genously  is  small ;  the  percentage  of  the  element  in  the  brain,  for 
instance,  is  low,  or  it  may  be  absent  ;  nevertheless,  it  is  slightly 
neurotropic  and  lipotropic ;  but  in  man  this  action  appears  to  be 
negligible,  and  the  excretion  of  iodine  is  rapid.  W.  D.  H. 

Preformed  Hypoxanthine.  V.  N.  Leonard  and  Walter  Jones 
(/.  Biol.  Chem.,  1909,  6,  453 — 460).— It  seems  to  have  been  estab- 
lished that  muscular  exercise  contributes  to  uric  acid  formation,  and 
the  most  important  purine  base  which  contributes  to  the  endogenous 
uric  acid  is  muscular  preformed  hypoxanthine  ;  this  is  not  directly 
connected  with  nuclein  metabolism,  since  it  may  occur  in  the  absence 
of  adenase,  an  essential  factor  in  the  passage  from  nucleic  acid  to 
hypoxanthine.  \V.  D.  H. 
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The  Action  of  Cells  of  Different  Organs  on  Bacterial 
Extracts.  H.  Toyosumi  {Biochem.  ZeitscL,  1909,  20,  39—55).— 
The  cells  of  the  organs  of  a  normal  guinea-pig  possess  the  capacity  of 
making  the  extract  of  cholera  vibrios  inactive,  in  that  the  same  lose 
their  precipitability  and  power  of  acting  as  complement.  The  organs 
of  guinea-pig  act  more  strongly  in  this  respect  than  those  of  rabbits. 
The  action  of  leucocytes  and  liver  cells  is  stronger  than  the  cells 
of  other  organs.  S.  B.  S. 

The  Permeability  of  Cells  for  Dyes.  Rudolf  Hober  (Biochem. 
Zeitsch.,  1909,  20,  56 — 99). — Ruhland  has  called  attention  to  the  fact 
that  certain  aniline  dyes  do  not  behave  in  accordance  with  Overton's 
theory  that  dyes  which  stain  cells  on  intra  vitam  application  are 
soluble  in  lipoids,  whereas  those  which  behave  differently  in  this 
respect  do  not.  Thus,  methylene-green,  malachite-green,  thiouin,  and 
others  are  soluble  only  with  difficulty  in  lipoids,  yet  they  stain 
spirogyra,  whereas  cyanosin,  erythrosin,  Bengal-pink,  and  others  are 
soluble  in  lipoids,  and  will  not  stain  this  organism.  Other  contradic- 
tions to  the  Overton  theory  were  discovered  in  experiments  on  the 
intestinal  epithelium  of  frogs  and  the  blood-corpviscles  of  the  fish- 
salamander.  The  author  calls  attention  to  the  fact  that  the  exceptions 
to  the  Overton  theory  are  not  as  numerous  as  would  appear  from 
Ruhland's  work.  Thus,  no  single  case  is  known  with  certainty 
where  a  lipoid-soluble  basic  dye  fails  to  stain  intra  vitam,  and  only 
one  case  in  which  a  sulphonic  acid  dye,  which  is  lipoid-soluble,  does 
not  colour.  The  acid  dyes,  which  are  exceptions  to  the  Overton 
theory,  are  hardly  ever  sulphonic  acids.  More  in  accordance  with 
facts,  however,  than  the  Overton  theory  is  the  statement  that  basic 
dyes  act  as  intra  vitam  stains,  whereas  the  acid  dyes,  as  a  rule,  do  not. 
The  kidney  epithelium  does,  however,  possess  the  capacity  to  take  up 
acid  dyes,  and  this  property  depends  on  the  colloidity  of  the  dye. 
Thus,  a  non-colloidal  or  slightly  colloidal  dye  is  readily  taken  up,  as 
is  also  a  hydrophil  colloid  (a  property  determiued  experimental ly  by 
precipitability  by  zinc  or  calcium  chloride).  If  a  dye,  on  the  other 
hand,  is  not  readily  taken  up  by  the  kidney  cells,  it  is  of  suspension- 
colloidal  nature.  The  liver  of  a  frog  does  not  possess  the  capacity  of 
eliminating  highly  colloidal  dyes.  Indigo-carmine  is  the  only  dye 
eliminated  with  certainty  in  the  bile  passages.  S.   11.  S. 

Does  a  Change  of  Fat  into  Glycogen  Occur  in  the  Silk- 
worm during  Metamorphosin  ?  Y.  Kotake  and  ST.  Sera  (ZnUoh, 
phyriol  CJum.,  1909,62,  110 — 117). — During  the  chrysalis  stage,  the 
amount  of  glycogen  in  the  pupa  is  markedly  lessened,  and  there  is  no 
ground  For  Oouvreur's  statement  (Compt.  rend.  Soe.  biol.,  1895,  7'Jti) 
that  fat  is  transformed  into  glyoogen,  W.  I>.  II- 

An  Enzyme  in  the  Silkworm  which  produces  Ammonia 
as  a  Cleavage  Product  of  Amino-compounds.  T.  Takimk'iii  and 
R,  [mooti  (•/.  Coll  Agr.  T6ky0,  L909,  1,  16  10),  rhe  larva,  pupa, 
ami   moth  of  the  silkworm  (Bombyx  mori)  contain  an  enzyme  whioh 
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readily  liberates  ammonia  from  asparagine,  but  only  to  a  slight  extent 
from  other  amino-compounds  (urea,  biuret).  G.  B. 

The  Situation  of  Kynurenic  Acid  Formation  in  the  Dog's 
Organism.  Emu.  Abdekhalden,  E.  S.  London,  and  Ludwig 
Pincussohn  {Zeitsch.  physiol.  Chem.,  1909,  62,  139— HI).— The 
administration  of  tryptophan,  the  parent  substance  of  kynurenic  acid, 
produces  an  increased  excretion  of  that  acid,  not  only  in  normal  dogs, 
but  also  in  those  with  an  Eck's  fistula.  The  liver  is  therefore  certainly 
not  the  only  place  where  kynurenic  acid  is  formed  from  tryptophan. 

W.  D.  H. 

The  Condition  of  the  Calcium  in  Milk.  I.  Peter  Rona  and 
Leonor  Michaelis  (Biochem.  Zeitsch.,  1909,  21,  114 — 122). — In  order 
to  determine  the  proportion  of  calcium  in  milk  which  is  in  solution,  as 
opposed  to  that  in  a  colloidal  state,  the  method  of  dialysis  was  employed. 
Milk  was  dialysed  against  rennet-whey,  and  also  against  the  filtrate 
after  precipitation  of  the  protein  by  colloidal  iron  hydroxide  ;  in  the 
case  of  rennet-whey,  the  calcium  in  it  rises,  whilst  that  in  iron-whey 
falls.  From  such  experiments  it  is  found  that  from  40  to  50°;'  of  the 
total  calcium  is  diffusible.  The  percentage  of  calcium  in  "  iron-whey  " 
is  higher  than  in  rennet-whey,  and  this  is  diffusible  ;  the  treatment 
with  colloidal  iron  peroxide,  therefore,  converts  a  part  of  the  indiff  usible 
into  diffusible  calcium.  This  was  confirmed  by  electrical  cenductivity 
and  cryoscopic  methods.  Sterilisation  produces  no  change.  The 
amount  of  phosphoric  acid  in  iron-whey  is  small,  and  reasons  are  given 
in  support  of  the  view  that  a  good  deal  of  calcium  is  united  to 
protein.  The  addition  of  pure  caseinogen  to  milk  de-ionises  the 
calcium  present,  and  prevents  the  subsequent  action  of  rennet. 

W.  D.  H. 

The  Ingestion  and  Excretion  of  Radium  Emanations  by 
the  Human  Organism.  F.  L.  Kohlrausch  and  Erich  Plate 
(Biochem.  Zeitsch.,  1909,  20,  22 — 3S). — The  measurements  were  made 
by  means  of  a  Schmidt  electrometer,  of  which  the  authors  give  a 
complete  description.  The  urine  was  examined  for  radium  emanations 
after  drinking  or  bathing  in  emanation-containing  water,  generally 
after  an  interval  of  half  an  hour.  No  emanation  could  bo  detected 
after  drinking  water  containing  100,000  units,  nor  after  bathing  in 
water  containing  700,000  units,  whether  the  patient  was  free  to 
breathe  the  air  of  the  bath-room  or  not;  in  the  latter  case  a  special 
form  of  helmet  was  worn.  S.  B.  S. 

Physiology  of  Glands.  XIII.  Excretion  of  Total  Nitrogen 
and  Uric  Acid  during  feeding  with  Proteoses.  Leon  Asher 
and  Karl  Reichenau  (Biochem.  Zeitsch.,  1909,  21,  76 — 102.  Compare 
Abstr.,  1909,  ii,  1503). — Feeding  on  milk  somatose  has  little  or  no 
influence  on  uric  acid  excretion.  Tannin  in  small  doses  increases  it, 
and  this  may  be  due  to  increased  formation  or  diminished  destruction. 
If  a  large  dose  (50  grams)  of  somatose  is  added  to  a  nitrogen-rich  diet, 
the  effect  is  in  no  way  different  as  regards  total  nitrogen  and  uric  acid 
from  that  produced  by  any  other  protein.  \Y.  D.  H. 
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The  Scission  of  the  Benzene  Ring  in  the  Organism.  I. 
The  Appearance  of  Muconic  Acid  in  the  Urine  after  Doses  of 
Benzene.  Max  Jaffe  (Zeitsch.  physiol.  Che.m.,  1909,  62,  59 — 67). — 
The  residue,  after  distilling  off  the  alcohol,  of  an  alcoholic  extract,  of 
evaporated  urine  of  animals  which  had  received  large  quantities  of 
benzene  was  dissolved  in  water.  The  aqueous  solution  was  extracted 
with  ether.     The  ethereal  solution   deposited,  on    concentration,  first 

gummy  matter;  the  filtrate  from  this,  on 

CH  CH  further  concentration,  deposited  crystals, 

^\  <^"\  which  were  shown  to  be  muconic  acid, 

HC       CH         HC      C02H    m.    p.    289—290°    (decomp.).       Further 

HC       CH         HC      CO  H    crops  of  crystals  were  obtained  on  con- 

x\/  "\/  centrating  the  filtrates.    It  was  identified 

Qfj  (jjj  by  the  preparation  of  the  methyl  esier, 

m.    p.    15  L — 152°,   and    the   tetrabromo- 

additive  product,  which  darkened  on  heating  at  230°  and  charred  at 

250°.     The  yield,  calculated  on  the  ingested  benzene,  was  only  0'S%. 

Dogs  and  rabbits  were   the   animals    used    for    experiment,   and    the 

muconic    acid    was    obtained    al-o    after    ingestion    of     pure    benzene 

prepared  from   benzoic  acid.      Its  relationship  to  benzene  is  indicated 

in  the  annexed   formula?.     This  acid  is  the  first  direct  scission  product 

of  benzene  isolated  in  the  urine.  S.  B.  S. 

Formation  of  Tribenzamide  by  the  Action  of  Benzoyl 
Chloride  on  Urine.  Alexander  Elungeh  and  Otto  Kiessek 
(Zeitsch.  physiol.  Chem.,  1909,  62,  271—275). — The  product  described 
by  Garrod  and  Hartley  (Abstr.,  19Hi'>,  ii,  471)  as  a  benzoyl  derivative 
of  tryptophan,  probably  benzoylkynurine,  is  shown  to  be  tribenzamide 
(Carfcias,  Abstr.,  1901,  58).  Kvnurine  cannot  be  benzoylated  by 
means  of  benzoyl  chloride.  J.  J.  S. 

Carbohydrates  in  Pathological  Fluids  and  the  Question 
of  Residual  Nitrogen.  Otto  Sittio  (Biochtm.  Zeitsch,  1909,21, 
14 — 34). — Twenty-three  specimens  of  various  pathological  body-fluids 
were  examined,  and  in  six  of  t hese  the  carbohydrate  percentage  was 
high.  IViito.Mi  was  never  found,  the  usual  sugar  is  dextrose  ;  lssvulose 
was  found  in  a  few   eases.       1  ,:e\'orot.at  ion    was    BOmetimeS   obsei  veil    in 

fluids  Fi 1  From  both  proteins  and  carbohydrates  ;  this  is  attributed  to 

amino-acids,  and  in  one  case  tyrosine  was  isolated!    Transudations  are 

rich  in   sugar;   exudations  (thai    is    inflammatory   fluids)   are   poor  in, 
nr  free  from,  sugar.  W     I  >.   II. 

Alcaptonuria.  Oskah  Aih.kh  (Biooham,  Zeitsch.,  1909,21,6 — L3), 
—  No  support  whs  Found  For  the  hypothesis  that  another  aloapton 
acid  occurs  in  the  urine  in  addition  to  quinolacetic  acid.  The  exist 
ance  of  the  so-oalled  uroleucic  arid  is  problematical,  Admini  tration 
of  sodium  iodide  leads  to  do  rise  in  nitrogen  excreted, or  to  an  alteration 
in  the  ho  id     N'  ratio.     On  the  Following  days,  howe 

there  is  a    li^'hi    inorease  in  the  homogenti  ic    wid      'His  uric  acid 
tion    ind   purine   rnetiboli  m    appear   to    be   unchanged,  but  in 

aloaptonurifl   tl I  ministration  of  ammonium  ohloridu  leads   to   the 

appearai i  much  Free  ammonis  W.  I>.  II. 
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The  Peptolytic  Eazymes  in  Different  Forms  of  Cancer  and 
other  Tumours.  II.  Emil  Abderhaldex,  A.  H.  Koelker,  and 
Florextix  Medigreceaxu  (Zeitsch.  physiol.  Chem.,  1909,62,  145 — 161). 
Compare  this  vol.,  ii,  688). — This  is  a  portion  of  a  large  projected 
investigation  on  the  enzymes  of  tumour  cells,  the  object  being  to 
determine  what  differences  are  to  be  found  between  these  and  those 
obtained  from  the  expressed  juices  of  normal  tissues.  The  present 
paper  relates  to  peptolytic  enzymes,  and  the  tumours  investigated  were 
mainl v  those  obtained  from  inocul  tted  mice.  No  qualitative  differences 
were  found  between  the  tumour  extracts  and  those  of  normal  tissues, 
but  the  former  appear  to  be  more  energetic  in  their  action. 

W.  D.  H. 

The  Occurrence  of  Different  Urinary  Sugars  and  their 
Origin  from  Different  Organs.  Frederic  Laxdolf  (Biochem. 
Zeitsch.,  1909,  21,  108— 109).  — A  few  cases  of  different  kinds  of 
diabetes  are  briefly  described  ;  the  nature  of  the  osazones  differs,  and 
in  cases  of  pancreatic  origin  numerous  osazones  are  sometimes  obtained. 
The  conclusion  drawn  is  that  the  nature  of  the  carbohydrate  differs 
according  to  the  organ  or  organs,  which  atrophy  and  degenerate  in  the 
body.  W.  D.  H. 

Is  the  Difference  in  the  Behaviour  of  Lsevulose 
and  Dextrose  as  Glycogen  Formers  in  Diabetes  Char- 
acteristic only  for  this  Condition?  E.  Xeubauer  (Arch, 
exp.  Path.  Pharm,  1909,  61,  174 — 1S5) — It  has  been  shown  that 
administration  of  phosphorus  causes  disappearance  of  glycogen  from 
the  liver.  Sugars  were  given  to  starving  animals  which  had  been 
poisoned  by  phosphorus.  It  was  found  that  the  absence  of  glycogen 
in  phosphorus  poisoning  is  due  to  the  dimiuished  ability  to  fix  this 
earbohv  ilrate  ;  this  happens,  however,  only  in  the  case  of  dextrose, 
just  as  in  the  case  of  pancreatic  diabetes  ;  if  laevulose  or  sucrose 
is  employed  as  the  carbohydrate,  glycogen  will  be  found  in  the  liver. 
This  ability  to  fix  glycogen  from  these  carbohydrates  is  also,  as  in  the 
case  of  diabetes,  only  transient.  The  peculiar  action  in  the  formation 
of  glycogen  from  lsevulose,  as  opposed  to  dextrose,  is  not  therefore 
characteristic  of  diabetes.  S.  B.  S. 

Adrenaline  Diabetes.  Leo  Pollak  (Arch.  exp.  Path.  Pharm., 
1909,  61,  149 — 173). — I.  The  differences  in  the  behaviour  of  liver 
glycogen  formed  from  dextrose  and  laevulose  on  treatment  loith  adrenaline. 
— Rabbits  from  the  same  litter  were  starved  for  four  days,  and  then 
the  same  quantity  of  either  dextrose  or  laevulose  was  administered  by 
the  stomach-tube.  After  sixteen  hours,  adrenaline  was  administered, 
and,  eight  hours  later,  the  animals  were  killed  and  the  glycogen  in 
the  liver  was  estimated.  It  was  found  that  the  resistance  of  the 
glycogen  in  the  adrenaline  action,  whether  formed  from  dextrose  or 
huvulose,  was  the  same  when  large  doses  of  the  drug  were  employed. 
If  small  doses,  however,  be  employed,  the  hevulose  glycogen  was  more 
resistant. 

II.  Adrenaline  glycosuria. — Intravenous  injection  of  adrenaline 
causes    hyperglycemia,    which   is    not    sufficient  to    cause    glycosuria 
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unless  increased  diuresis  is  brought  about  simultaneously.  A  single 
subcutaneous  adrenaline  injection  can,  however,  cause  both  hyper- 
glycemia and  glycosuria,  and  the  former  symptom  is  more  pronounced 
than  in  the  case  of  intravenous  injection,  and  sufficient  to  produce  the 
latter  symptom  without  increasing  the  diuresis.  Repeated  subcutaneous 
injections  produce  hyperglycemia  without  glycosuria,  and  it  is  assumed 
that  chronic  adrenaline  employment  must  in  some  way  influence  the 
kidneys.  To  produce  glycosuria,  the  sugar-content  in  the  blood  should 
exceed  (V25%  in  the  case  of  rabbits. 

III.  The  formation  in  starving  rabbits  of  glycogen  produced  under  the 
influence  of  adrenaline  action. — Repeated  administration  of  adrenaline 
in  increasing  doses  to  starving  rabbits  (even  those  in  which  the  liver 
has  been  entirely  deprived  of  glycogen  by  strychnine  convulsions) 
causes  glycogen  formation  in  the  liver,  in  quantities  such  as  have  been 
observed  only  after  feeding  with  carbohydrates.  S.  B.  S. 

Gout.  Solubility  of  Uric  Acid  and  Sodium  Urate  in  Serum. 
Influence  of  Inorganic  Electrolytes  on  the  Separation  of 
Uric  Acid  and  Urates  from  Serum.  Influence  of  Radium 
Emanation.  Heinkich  Bechhold  and  J.  Zieoler  (Biochem.  Zeitsch., 
1909,  20,  189— 214).— The  authors  investigated  the  conditions  deter- 
mining solution  and  precipitation  of  uric  acid  and  sodium  urate  in 
blood-serum.  If  for  one  hour  serum  is  kept  in  contact  with  uric  acid 
at  37°  and  filtered,  a  filtrate  is  obtained  in  which  no  uric  acid  crystals 
can  be  discovered  microscopically.  If  this  filtrate  is  left  for  twenty- 
four  hours  at  37°,  a  thick  layer  is  deposited.  Further,  such  a  serum 
as  this  can  be  treated  again  with  uric  acid  in  a  similar  manner  so  as  to 
become  "overfilled,"  and  it  will  again  deposit  its  excess  of  acid  as 
before.  No  explanation  of  this  phenomenon  is  forthcoming,  and  as  the 
operations  are  carried  out  at  constant  temperature  it  cannot  be 
considered  to  be  one  of  supersaturation.  The  term  "overfilling" 
(uberfiillung)  is  applied  to  this  operation  for  this  reason,  and  it 
is  suggested  that  an  exact  study  of  the  medium  will  provide  a  solution 
of  the  problem.  Microscopically  examined  the  white,  crystalline 
precipitate  is  in  the  form  of  lino  needles,  and  in  no  way  resembles 
ordinary  uric  arid.  Recrystallisation  from  a  tittle  water  yields  the 
well  known  rhombic  crystals,  and  an  analysis  shows  that  at  most  small 
quantities  <>i'  alkaline  urates  are  present.  This  is  of  special  interest  in 
its  bearing  on  the  multitudinous  forms  of  slightly  impure  uric  aoid 
crystals  observed  microscopic  illy.  With  respect,  to  the  phenomenon  of 
overfilling  with  uric  aoid,  fresh  serum,  and  serum  inactivated  by 
heating  at  .r)N",  behave  differently.  Fresh  serum  precipitates  the 
exOOSS  of    uric    acid    again    in    1  H  cut  \  -four   hours    under  all    conditions. 

From    inactivated   serum,   precipitation   depends  on  certain  ob 
faoton      Sometimes  inactivated   serum   "overfilled"  with  uric  acid, 
and  contained  in  ■  Mask  full  to  the  top  so  that  there  is  no  air-bubble 
between  the  paraffined  oork  and  the  serum,  or  in  a  Bask  in  whiota  the 
urface  of  the  serum  is  covered  by  a  layer  of  oil,  will  give  no  uric  acid 

precipitate.       It     the  fia   k    is    not    quite    filled    and    the    surface   of    the 

e Iom   not  come  up  to  the  neck,  then   the  precipitation  ol  the 

:.    ami    will   take  place  in  twenty  four  hours,  even  if  the 
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surface  is  covered  with  oil.  These  phenomena  are  not  observed  for  all 
sera,  and  the  differences  between  them  are  not  understood.  Towards 
the  explanation  of  the  differences  of  behaviour  of  normal  and  in- 
activated serum,  it  is  suggested  that  in  the  hitter  the  higher  hydroxyl 
ion  content  hinders  the  deposition  of  uric  acid  crystals.  At  37° 
the  solubility  of  uric  acid  in  inactive  ox-serum  is  found  to  be  1  :  1100 
(overfilling)  and  1  :  1923  (filling). 

The  solubility  of  monosodium  urate  in  the  same  solvent  and  at  the 
same  temperature  is  1  :  40,000.  Monosodium  urate  is,  therefore,  less 
soluble  in  serum  than  uric  acid,  although  it  is  more  soluble  than  it  is  in 
water.  Dilution  with  water  and  physiological  saline  inhibit  the  pre- 
cipitation of  these  two  substances  from  serum  ;  OH-ions  (NaOH)  and 
H-ions  (HC1)  act  similarly.  So  also  do  the  salts  of  potassium,  lithium, 
and  magnesium,  although  sodium  and  ammonium  salts  usually  act  in 
the  other  direction. 

Figures  given  indicate  that  the  blood  of  gouty  patients  is  super- 
saturated with  urates  and  readily  deposits  them.  In  the  treatment  of 
gout,  lithium  salts  are  advised,  but  the  amount  present  in  "lithia 
waters"  is  much  too  small.  Drinking  spa  waters,  especially  those 
containing  potassium  and  magnesium,  should  be  beneficial  ;  waters 
containing  sodium  salts  are  not  recommended.  Similarly,  a  vegetable 
diet  has,  in  spite  of  its  potassium  and  magnesium  salts  and  low  purine 
content,  the  disadvantage  that  it  gives  rise  to  the  elaboration  of  too 
much  ammonium  salts.  Radium  emanation  interferes  with  the  pre- 
cipitation of  uric  acid  from  serum.  Its  influence  on  a  solution  of 
sodium  urate  cannot  be  definitely  stated.  G.  S.  W. 

Thyroidectomy  and  Carbohydrate  Metabolism.  Frank  P. 
Underbill  and  Warren  W.  Hilditch  (Ai7ier.  J.  Physiol.,  1909,  25, 
66 — 76). — In  dogs  the  presence  of  at  least  two  parathyroids  maintains 
life  in  a  healthy  state.  Complete  removal  of  all  the  parathyroids  and 
the  thyroid  itself  lowers  the  power  of  the  body  to  assimilate  dextrose, 
and  increases  the  urinary  ammonia.  If  one  thyroid  and  three  para- 
thyroids are  removed,  the  sugar-assimilative  power  of  the  body  is 
measurably  lessened.  The  administration  of  adrenaline  chloride  sub- 
cutaneously  causes  glycosuria  in  dogs  deprived  of  both  thyroids,  but 
retaining  at  least  two  parathyroids.  No  symptoms  of  myxoadema  are 
observed  in  full  grown  dogs  after  removal  of  the  thyroids  and  partial 
parathyroidectomy.  Massaglia's  positive  results  were  obtained  with 
young  dogs.  W.  D.  H. 

The  Bleaching  of  Flour.  William  D.  Halliburton  («/.  Hygiene, 
190;),  9,  170 — 181). — The  artificial  bleaching  of  flour  by  nitrogen  per- 
oxide now  so  largely  practised  produces  a  diminution  of  its  digestibility. 
Experiments  in  vitro  show  that  minute  amounts  of  nitrites  retard  the 
digestion  of  both  starch  and  protein  ;  this  is  partly  due  to  their  actum 
on  the  enzyme,  and  partly  (in  the  case  of  gluti  u  and  other  proteins)  to 
their  action  on  the  protein.  In  bread  made  from  the  flour,  the  lessen 
ing  of  digestibility  is  not  so  marked,  and  the  amount  of  nitrite-reacting 
material  present  is  reduced  to  one-half  of  that  in  the  Hour  itself. 
Although  the  action  is  not  pronounced,  care  will  have  to  be  exercised 
to  see  that  millers  do  not  exceed  the  limits  of  safety.  W.  D.  H. 
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The  Resorption  of  Parenterally  Administered  Magnesium, 
and  its  Influence  on  Calcium  Metabolism.  Konkad  Fkomherz 
(Arch.  exji.  Path.  Pharm.,  1909,  61,  210 — 230). — Investigations  were 
undertaken  in  view  of  the  various  employments  of  magnesium  in 
surgical  practice.  Estimations  were  made  of  the  amounts  of  mag- 
nesium and  calcium  ingested  and  excreted  in  both  mine  and  faeces, 
and  the  influence  of  metallic  magnesium  (injected  or  sewn  under  the 
skin)  and  of  magnesium  oxide  on  the  calcium-magnesium  balance  was 
determined.  The  nutrition  is,  however,  of  great  influence  on  the 
division  of  the  alkaliLe  earths  and  phosphates  between  urine  and 
faeces.  With  animal  food,  which  is  poor  in  lime  and  rich  in  phos- 
phorus, the  output  is  equally  divided,  or  the  excietion  by  the 
kidneys  predominates.  With  excess  of  lime,  the  excretion  by  the  gut 
predominates.  The  phosphoiic  acid  content  of  the  food  also  influences 
the  mode  of  excretion.  In  a  diet  rich  in  phosphoric  acid  and  lime, 
it  was  found  that  the  replacement  of  calcium  by  magnesium  is  more 
difficult  than  in  a  diet  poor  in  these  substances.  No  definite  con- 
clusions as  to  the  influence  of  magnesium  on  calcium  metabolism  can, 
however,  be  drawn  without  at  the  same  time  investigating  the  intake 
and  output  of  phosphoric  acid.  S.  B.  S. 

Physiological  Effect  of  Cobalt  Carbonyl  Vapour.  Uenhy  W. 
Ah.mit  (J.  llyyieue,  1909,  9,  249 — 251). — From  the  negative  experi- 
ments on  animals  described,  the  conclusion  is  drawn  that  owing  to  its 
Low  vapour  tension  and  ready  dissociability,  cobalt  carbonyl  contrasted 
with  nickel-  or  irou-caibonyl  is  unlikely  to  produce  acute  poisoning 

W.  1).  1L. 

Oxidation  of  Borneolglucoside  in  a  Bio-chemical  Manner. 
I1ku.ma.nn  1 1  n, DEBBANDT  (Biochem.  Zeilsch.,  1909,21,  1 — 4), — Borneol- 
glucoside differs  from  many  other  glucosidos  (for  instance,  menthol- 
glucoside)  by  its  sparing  solubility  and  m  the  difficulty  with  which 
borimol  glycuronic  acid  is  prepared  from  it.  If  subcutaneously 
administered  to  rabbits,  (lie  urine  contains  a  small  amount  of  horneol- 
glycuronic  acid,  indicating  that  the  warm  blooded  animals  are  ablo  to 
oxidise  a  small  quantity  cil  the  material.  This  is  not  the  case  at  all  in 
frogs.  W.  I).  II. 

The  Behaviour  of  Betaine,  Methylpyridiniurn  Hydroxide,  and 
Trigonelline  in  the  Animal  Organism.    Arnt  Kohi  rai  sch  {Chun. 

Zentr.,  19(19,  li,  465;  fr Zentr.    Physiol.,    1909,23,    143—147).— 

Betaine,  after  ingestion  by  cats  and  dogs,  could  be  partly  recovered 
unohanged    in  the  urine.      It  was  isolated  by  extracting  the  urine 

with  methyl  alcohol  after  evaporation  to  a  syrup,  t  be  etude  produol 
was  purified  by  means  of  the  mercuric  chloride  double  salt.  Besides 
betaine,  a  product  was  isolated,  of  which  the  hydrochloride  was  more 
readily  soluble  than  thai  of  betaine,  and  yielded  an  aurichlorida 
winch  was  apparently  identical  with  thai  ol  trimethylamine.     Methyl* 

pyridinium  hydroxide  is  unohanged  In  th ganism.     Trig illim 

not   obanged    inl ethylpyridinium    hydroxide   after    subcutaneous 

administration  to  sal  i  and  rabbits.  8.  I!.  8, 
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The  Biological  Behaviour  of  Iodoproteins.  Hermann  Freund 
(Biochem.  Zeitsch  .  191)9,  20,  5o3 — 515). — The  behaviour  of  iodoproteins 
as  regards  the  formation  of  specific  anti-sub.-tances  was  investigated, 
the  biological  reactions  employed  being  the  formation  of  precipitins, 
the  deviation  of  the  complements,  and  the  production  of  anaphylaxis. 
It  was  found  that  immune  sera  which  react  strongly  with  normal 
proteins  will  not  react  with  ihe  corresponding  iodoproteins.  The  anti- 
substances  produced  by  injection  of  iodoproteins  react  with  iodoproteins 
of  different  origins.  Animals  rendered  over-sensitive  to  natural  protein 
are  not  subject  to  anaphylactic  shock  on  injection  of  the  same  protein 
after  iodisatioa.  The  species  specificity  of  a  protein  is  considerably 
modified  as  regards  its  biological  action  by  iodisation..  S.  B.  S. 

Behaviour  of  Pyridine  in  the  Hen's  Organism.  Zin-nosuke 
Hoshiai  (Zeitsch.  physiol.  Chem.,  19n9,62,  118 — 119). — His  and,  later, 
(John  stated  that  in  the  dog,  pyridine  unites  with  a  methyl  group  from 
some  unknown  tissue  constituent,  and  passes  as  methylpyridin- 
ium  hydroxide  into  the  urine.  In  rabbits,  Abderh.ilden  and  his 
colleagues  showed  that  this  does  not  occur.  The  present  experiments 
on  the  hen  show  that  it  acts  like  the  dog.  W.  D.  H. 

Physiological  Action  of  Tutin.  Frank  Fitchett  and  John 
Malcolm  [Quart.  J.  exp.  Physiol.,  1909,  2,  335— 362).— The  New 
Zealand  tutu  plant  has  been  known  to  cause  death  in  animals  since 
the  days  of  the  early  settlers.  Tutin  is  a  glucoside  which  is  the 
active  principle.  The  severity  of  its  toxic  effects  in  different  classes  of 
animals  is  proportional  to  the  degree  of  differentiation  of  the  nervous 
system,  and  the  effects  on  the  alimentary,  respiratory,  and  other 
systems  are  the  result  of  the  excitation  of  nerve-cells.  The  heart  is 
but  little  affected  ;  the  respiratory  centre  is  strongly  stimulated,  aud 
death  is  proceeded  by  convulsions  and  coma,  due  to  exhaustion  of  the 
nervous  system  ;  the  cerebral  grey  matter  is  markedly  congested. 
Tutin  is  readily  absorbed,  and  excreted  with  difficulty  ;  it  is  not  found 
in  appreciable  amount  in  gastric  juice,  urine,  or  milk  ;  it  has  no  effect 
on  nutrition  as  a  whole.  No  remedy  has  been  found,  but  alkalis  will 
destroy  unabsoi  bed  tutin  in  the  stomach.  No  immunity  after  repeated 
dosage  occurs.  ^  •  D-  H. 

The  Mechanism  of  the  Action  of  Arsenic  Derivatives  in 
Trypanosomiasis.  G.  Levaditi  (Ann.  Inst.  Pasteur,  1909,  23, 
604 — 643). — It  has  been  found  that  the  toxic  action  of  atoxyl  on 
tivpanosomes  in  vitro  is  but  slight.  A  trypanotoxyl  can,  however,  be 
prepared  by  treating  atoxyl  with  the  extract  of  liver  or  other  organs. 
This  trypanotoxyl,  which  readily  acts  on  trypanosomes  in  vitro,  appears 
to  be  a  protein  derivative,  and  is  rendered  innocuous  by  heating  it  at 
100°.  It  can  be  precipitated  by  alcohol.  If  the  trypanosomes  be 
treated  with  trypanotoxyl,  they  readily  take  up  arsenic.  The  arsenic 
can  also  be  taken  up  by  other  cells  when  they  are  treated  by  trypano- 
toxyl ;  spermatozoa  can  in  this  way  be  rendered  immobile.  For  this 
reason,  although  trypanotoxyl  kills  trypanosomes  in  vitro,  it  is  not 
more  effective    than  atoxyl  when    injected    into  an    infected    animal, 
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unless  it  be  mixed  with  the  trypanosomes  before  injection.  It  is  taken 
up  by  the  cells  of  the  body  rather  than  by  the  parasites.  The  theory 
is  advanced  that  the  trypanotoxyl  is  prepared  by  the  organs  in  the 
body  and  exerts  its  toxic  action  on  trypanosomes  in  siata  nascendi. 
The  conception  is  also  advanced  that  the  protein  in  trypanotoxyl  acts 
as  an  amboceptor,  the  arsenic  acting  as  complement.  S.  B.  S. 

Mercury  Poisoning  with  the  Simultaneous  Action  of 
Hirudin.  Makie  Kohan  {Arch.  expt.  Path.  Pharm.,  1909,  61, 
132 — 148). — It  has  been  suggested  that  mercury  poisoning  is  due 
to  the  production  of  tbroniboses.  Investigations  were  carried  out  with 
the  object  of  determining  the  truth  of  this  hypothesis,  hirudin  being 
employed  to  prevent  the  normal  clotting  and  to  facilitate  the  detection 
of  the  thromboses  in  the  post-mortem  examinations.  It  was  found 
that  hirudin  prevents  the  clotting  of  the  blood,  even  in  cases  of 
mercury  poisoning.  In  cases  of  acute  mercury  poisoning,  the  animals 
die  and  exhibit  the  same  post-mortem  symptoms  whether  hirudin  be 
injected  or  not.  The  theory  of  thrombosis  formation  does  not  there- 
fore appear  to  hold.  The  hirudin  appears  to  accelerate  the  action  of 
the  mercury  and  to  diminish  the  lethal  dose.  Rabbits  were  employed 
in  the  experiments.  S.  B.  S. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Simple  Ventilating  Tube  for  Fermentations.  A.  P.  Bjekisk- 
OAABS  {J.  Amer.  ''Item.  Soc,  19U9,  31,  1178). — A  short  piece  of  glass 
tubing  constricted  to  a  small  opening  at  the  lower  end  is  packed 
fairly  tightly  with  freshly  ignited  asbestos  fibre,  and  inserted  into  the 
rubber  stopper  of  the  fermentation  flask  as  soon  as  sterilisation  is 
finished.  This  tube  permits  the  escape  of  the  gases  produced  during 
fermentation,  but  prevents  the  admission  of  foieigu  organisms. 

E.  ('.. 

The  Action  of  Salts  on  Bacteria.  M.  \<>\  I  isi.i.u  (Centr.  Bakt. 
Par.,  1909,  i.  51,  546  664).— The  organisms  used  were  Vibrio  SI 
Tar  I' and  A',  ntbtilis.  They  were  differently  affected  by  the  different 
'I  bus  .V  In  lithium  chloride  inhibited  developmenl  oi  />'.  ml 
tilii,  but  ev.n  al  double  the  concentration  bad  no  effect  on  the  growth 
■  it  the  vibrio,     The  inhibiting  effect  of  lithium  chloride  on  B.  mbtilU 

can  1 verciiuie  l)j   adding  certain  quantities  of  bivalent,  but   nol  ol 

univalent,    alts.     The  inhibiting  effect  of  a  bivalent  salt,  for  example, 
manganese  chloride,  can,  however,  be  oven  nine  either  by  addition  oi 
univalent  oi  "I  bivalent  salts.     Nothing  was  found  to  overcome  the 
ning  effect  oi  mei  oui  ic  ohloride, 
addition  of  lalte  to  the  nutrient  agar  on  which  vibrio  «as  dew 
in;;  led  i"  .1  change  in   form  "t    the  organi  tn,     o  thai    il    became  as 
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involute.  The  effect  depends  on  the  valency  of  the  cation,  bivalent 
salts  being  much  more  effective  than  univalent,  whilst  the  anion  seems 
only  to  play  a  subordinate  part.  Admixture  with  other  salts  gives 
the  same  results  as  before ;  the  effect  of  a  univalent  salt  is  counter- 
acted by  addition  of  a  bivalent,  but  not  of  another  univalent,  salt, 
whilst  the  potency  of  a  bivalent  salt  is  much  reduced  by  addition  of 
either  a  uni-  or  another  bi-valent  salt. 

B.  diphtheriae  also  assumes  involution  forms  under  the  influence  of 
neutral  salts  of  tho  alkalis  or  alkaline  earths,  but  larger  quantities  of 
salts  are  required.  For  this  reason,  addition  of  other  salts  has  little 
or  no  effect  in  modifying  the  action.  E.  J.  R. 

Production  of  Indole  by  Bacteria.  Selter  (Centr.  Bakt.  Par., 
1909,  i,  51,  465 — 476). — The  author  detects  indole  by  means  of 
Salkowsky's  reagent  (1  c.c.  of  1  in  5000  sodium  nitrite  ;  1  c.c.  of  25% 
sulphuric  acid  added  to  10  c.c.  of  the  culture  solution  to  be  tested), 
and  concludes  that  the  test  is  still  valuable  for  discriminating  between 
typhus,  paratyphus,  and  dysenteric  organisms,  on  the  one  hand,  and 
Bacillus  eoli  communis  and  pseudodysenteric  organisms,  on  the  other, 
in  spite  of  newer  tests  that  have  been  suggested. 

The  most  suitable  culture  medium  for  indole  production  is  a  10% 
pentone  solution  containing  also  05%  sodium  phosphate  and  0'1% 
magnesium  sulphate.  Bouillon  to  which  5%  of  peptone  has  been 
added  generally  proves  a  good  medium,  but  the  ordinary  1%  peptone 
is  not  suitable,  on  account  of  the  sugar  sometimes  present.  It  is  no 
advantage  to  use  putrefying  meat  for  the  preparation  of  the  bouillon. 

Paratyphus  (enteritis),  true  dysenteric,  and  certain  pseudodysenteric 
organisms  never  gave  positive  results.  The  typhus  bacillus  formed 
small  quantities  of  indole,  which,  however,  could  only  be  detected  in 
the  distillate  from  large  quantities  of  the  culture  solution.  Most  of 
the  pseudodysenteric  organisms  behaved  irregularly,  and  from  the  same 
solution,  and  under  the  same  conditions,  would  sometimes  produce 
indole  and  sometimes  not.     B.  coli  communis  gives  a  good  reaction. 

E.  J.  R. 

Poisonous  Action  of  Cobalt  Salts  on  Aspergillus  niger  in 
Cultures  on  Solid  and  Liquid  Media.  M.  L.  Mobtensen  [Centr. 
Bakt.  Far.,  1909,  ii,  24,521 — 538). — In  1%  solutions  of  cobalt  chloride 
the  production  of  spores  took  place  fifty-seven  days  after  inoculation. 
Addition  of  gelatin  (10%)  reduced  the  time  to  twenty-two  days, 
whilst  with  agar  (2%)  and  gum  arabic  (10%)  the  time  was  twelve 
and  eleven  days  respectively.  In  presence  of  kaolin  (50%)  and 
sand  (50%),  the  number  of  days  were  fifteen  and  eleven,  whilst 
powdered  asbestos  (25"„)  and  kieselguhr  (15"0)  both  reduced  the  time 
to  five  days. 

In  solid  media  the  silicates  had  a  still  greater  effect  in  overcoming 
the  poisonous  action  of  cobalt.  Powdered  clay,  kieselguhr,  and  talc 
had  the  greatest  effect,  and  pumice  stone,  quartz  sand,  and  kaolin  the 
least. 

Powdered  glass  had  itself  a  poisonous  action  on  Aspergillus.  In 
solutions  to  which  40%  of  glass  was  added,  the  production  of  spores  was 

vol.  xcvi.  it.  62 
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delayed  from  two  days  (without  glass  and  without  cobalt  chloride)  to 
fifteen  days.  In  presence  of  both  glass  and  cobalt  chloride  (1%),  the 
time  was  twelve  days. 

Precipitated  calcium  sulphate  had  only  a  slightly  absorbing  effect, 
whilst  with  gypsum  plates  there  was  a  production  of  spores  in  eleven 
days  in  3%  solutions  of  cobalt  chloride.  N.  H.  J.  M. 

Chemistry  of  the  Higher  Fungi.  IV.  Maltases  and  Fer- 
ments which  Decompose  Glucosides.  Julius  Zellner  {Monatsh., 
1909,  30,  655—662.  Compare  this  vol.,  i,  543).— The  sap  of  Poly- 
porus  fomentarius  and  P.  igniarius  have  a  vigorous  hydrolysing  action 
on  maltose.  Similar  results  were  obtained  with  Armilarius  mellea, 
Hypholoma  fasciculare,  DaeJalea  quercina,  and  Trametes  suaveolens. 

Aqueous  extracts  of  Trametes  suaveolens  and  Polyporus  igniarius 
readily  decompose  salicin,  amygdalin,  coniferin,  eesculin,  and  phloridzin. 
Trametes  showed  a  selective  action,  salicin  being  much  more  readily 
decomposed  than  the  other  compounds.  In  the  case  of  Polyporus, 
the  powdered  fungus  was  used,  as  the  aqueous  extract  has  little 
or  no  action,  owing  presumably  to  the  insolubility  of  the  enzyme. 

Polyporus  pinicola  decomposes  coniferin,  amygdalin,  salicin,  and 
eesculin,  but  not  phloridzin.  N.  H.  J.  M. 

Polyporus  rutilans.  Max  Bamberger  and  Anton  Landsiedl 
(Monatsh.,  1909,  30,  673 — 674). — An,  acid  having  the  properties  of 
polyphoric  acid  was  obtained  from  Polyporus  rutilans,  and  several 
salts  were  prepared  which  were  found  to  be  similar  to  the  derivatives 
obtained  by  StaMschmidt  (Annalen,  1S77,  187,  177,  and  195,  365). 
It  is  almost  certain,  therefore,  that  the  fungus  examined  by  Stahl- 
sehmidt was  Polyporus  rutilans,  and  not  J',  igniarius,  as  Klingemanu 
suggested  (Abstr.,  1893,  i,  602).  N.  H.  J.  M. 

Differences  of  Susceptibility  of  Plants  to  Stimulation.  T. 
Takeuciii  (./.  Coll.  Agrie.  Tokyo,  1909,  1,  207— 210).— Different 
plants  were  grown  in  the  same  soil  in  pots,  both  without  and  with 
manganoiM  sulphate  (MnS04,4H20  =  0*2  gram  in  8  kilos,  of  soil). 
The  increase  duo  to  manganese  was,  for  each  plant,  as  follows  : 
Barley,  53;  flax,  139;  pea,  19*4,  and  spinach,  lit,, 

N.  II.  .1.  M. 

The  Behaviour  of  Green  Plants  Towards  Gaseous 
Formaldehyde.  Viktor  Grafe  and  Kmmy  Vieskk  [Bar  Deut.  hot. 
(,'es.,  1909,27,  431  -446). — The  authors  grow  seedlings  of  Phaseolus 
vulgaris   under  bell   jars  and   arrange    three  Beries  of   experimental 

(I)  with  ordinary  air;  (2)  with  air  free   from  earlion  dioxide;   (8)  with 

air  i'ree  from  earlion  dioxide,  but.  carrying  formaldehyde.  Whilst 
the  present  paper  is  only  regarded  us  preliminary,  it  is  bhowa 
thai   plants  can  assimilate  formaldehyde  under  the  conditions  of  the 

i ni,  and  that  thej    make  a  greater  growth   than  in  normal 

air.  E.  .1.   It. 

St.inii   Kormiition  from  Adonitol  in  lb  es  of  Adonis 

vernalia      0.  Tiu-boi      i  Bsr,  Dtut.  hot  ,0m  27,428—430).— 

Adomioi,  the  alcohol  ol   the  ribose  synthetically  propared  by  b'ischer, 
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is  the  only  pentitol  known  to  occur  in  nature.  It  was  first  found  in 
the  leaves  of  Adonis  vernalis,  and  is  readily  converted  by  them 
into  starch. 

The  author  picks  leaves  from  the  plant,  keeps  them  in  the  dark  long 
enough  for  all,  or  practically  all,  of  the  starch  to  disappear,  and  then 
floats  them  on  a  solution  of  adonitol.  In  a  short  time  starch 
reappears  in  the  leaf.  No  starch  was  formed  when  either  galactose, 
milk  sugar,  mannitol,  or  dulcitol  was  substituted  for  adonitol  ; 
moreover,  adonitol  was  more  effective  than  the  other  sugars  tried, 
for  example,  dextrose,  lawulose,  and  sucrose.  It  appears  that  adonitol 
is  the  best  source  of  starch  for  Adonis  vernalis,  but  this  rule  does  not 
hold  for  the  other  plants  investigated.  E.  J.  R. 

Direct  Assimilation  of  Ammonium  Salts  by  Plants. 
Henry  B.  Hutchinson  and  Norman  H.  J.  Miller  (J.  Agric.  Sci., 
1909,  3,  179—194.  Compare  Muntz,  Abstr.,  1890,  79;  Griffiths,  ibid., 
1892,229;  Breal,  ibid.,  1893,  ii,  590;  Pitsch,  ibid.,  1896,  ii,  212; 
Maze,  ibid.,  1900,  ii,  499;  Kossowitsch,  ibid.,  1902,  ii,  684;  Gerlach 
and  Vogel,  ibid.,  1905,  ii,  346). — Three  series  of  sand  and  water 
culture  experiments  are  described,  in  which  wheat  and  peas  were 
grown  under  sterilised  conditions  with  ammonium  sulphate  as  source 
of  nitrogen.  The  wheat  plants  in  sand  grew  well  when  calcium  carbonate 
was  present,  but  were  stunted  in  absence  of  carbonate.  Sodium 
nitrate  produced  about  the  same  amount  as  ammonium  sulphate  + 
calcium  carbonate  (sterilised),  whilst  ammonium  sulphate  inoculated 
with  nitrifying  organisms  gave  rather  more  dry  matter.  Wheat  in 
water  cultures  gave  similar  results,  although  less  dry  matter  was 
produced  than  in  sand.  The  peas,  which  were  grown  in  water  cultures 
with  calcium  carbonate,  showed  no  difference  between  the  ammonium 
sulphate  and  the  nitrate  pots,  all  being  equally  healthy.  The  addition 
of  dextrose  to  the  ammonium  ^sulphate  pea  cultures  was  without 
appreciable  effect. 

The  results  of  all  three  series  show  that  ammonium  sulphate  was 
directly  assimilated,  although  in  the  case  of  wheat  the  plants  showed 
a  decided  preference  for  nitrate.  It  is  further  shown  that  the  plants 
which  received  ammonium  sulphate  contain  a  higher  percentage  of 
nitrogen  than  when  supplied  with  nitrate.  This  accords  with  results 
furnished  by  the  Kothamsted  grass  plots,  the  mixed  herbage  from  the 
nitrate  plot  containing  a  lower  percentage  of  nitrogen  than  that  of  the 
plots  which  have  for  a  long  time  been  manured  with  ammonium  salts, 
and  with  results  obtained  by  Pitsch  and  Maze. 

The  seeds  employed  in  the  above  experiments  were  sterilised  by 
treating  with  warm  mercuric  chloride  solution  after  removing  any  air 
bubbles  with  a  vacuum  pump.  The  apparatus  employed  for  this 
purpose  is  described  with  skotch.  The  plants  were  grown  in  three- 
necked  Woulffe's  bottles,  the  middle  neck  being  used  for  the  plant, 
and  the  side  necks  for  aeration  and  for  adding  water  respectively. 

N.  H.J.  iM. 

Phosphorus  Metabolism  in  the  Plant.  W.  Staniszkis  (Bull. 
'dead.  Sci.  Cracow,   1909,   95 — 123). — The  analyses  extend  over  the 
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whole  vegetation  period  of  millet.  The  seeds  contain  but  little 
inorganic  phosphorus ;  during  development  the  phosphorus  intake 
proceeds  parallel  with  the  increase  in  dry  weight.  Up  to  the 
formation  of  the  panicles  only  small  quantities  of  organic  phosphorus 
compounds  are  formed,  but  afterwards,  up  to  the  ripening  of  the 
seeds,  the  amount  of  phosphoproteins  and  especially  of  phytin 
increases  considerably  ;  at  the  same  time  phosphorus  passes  from  the 
stem  to  the  leaves.  The  maximum  lecithin  content  occurs  in  the 
early  stages  of  formation  of  the  panicles.  While  these  are  formed  the 
protein-nitrogen  decreases,  although  the  total  nitrogen  increases ; 
translocatory  fission  thus  takes  place.  In  ripe  millet  seeds,  however, 
97%  of  the  nitrogen  again  occurs  as  protein.  During  the  ripening  of 
the  seeds,  the  ratio  protein-phosphorus :  protein-nitrogen  increases, 
showing  that  phosphorus-free  proteins  are  being  converted  into 
phosphoproteins.  G.  B. 

Erythrina.  M.  Betting  (Pharm.  Weekblad,  1909,  46,  1089—1092). 
— One  hundred  grams  of  the  crushed  leaves  of  a  variety  of  Erythrina 
were  placed  in  a  generating  flask,  gently  heated  on  a  water-bath,  and 
by  means  of  an  aspirator  a  current  of  purified  air  was  drawn  through 
the  flask  ;  0-03%  of  nitrous  anhydride  was  found  to  be  given  off,  but 
this,  of  course,  does  not  represent  the  true  amount  generated.  Acetone 
was  also  found  to  be  given  off  ;  the  nature  of  the  active  principle  of  the 
leaves  will  be  investigated.  L.  de  K. 

Development  of  Fat  in  the  Black  Walnut  (Juglans  nigra). 
P.  M.  M'Ci.e.nahan  (J.  Ainer.  Chem.  £>oc,  1909,  31,  1093—1098).— 
Considerable  uncertainty  prevails  with  reference  to  the  chemistry  of 
the  formation  of  fats  in  seeds.  A  study  has  therefore  been  made  of 
tho  development  of  fat  in  the  black  walnut,  and  analyses  have  been 
made  of  the  liquid  kernel  and  of  the  solid   kernel  at  various  ages. 

It  has  been  found  that  the  fat  is  not  formed  within  the  kernel  from 
starch,  sugar,  or  tannin,  sinco  these  substances  are  absent  from  the 
interior  of  the  kernel  capsule  at  all  stages  of  its  development.  The 
quantitative  relations  of  tho  fats  to  the  crude  fibre,  proteins,  and 
pentosans  indicate  thai  the  fats  are  qoI  formed  from  the  decomposition 
product!  of  these  Bubstances.  Magenta  is  not  able  to  penetrate  the 
interior  of  the  kernel  capsule,  although  it  can  penetrate  tho  other 
puts  of  the  nut,  and  it  is  therefore  improbable  that  there  is  any  direct 
circulatory  connexion  of  tho  kernel  with  the  outer  parts.  This  is 
confirmed  by  the  fact  that,  in  the  early  stages,  when  the  kernel  ia 
entirely  liquid,  there  is  a   pronounced  iluid  pressure  in  tho  capsule. 

The  u.il  Is  of  t  lie  e:i|i  •■  ule  cniil  ai  ii  large  quantities  ol   tannin,  and  it  seems 

possible  that  the  fats  may  be  formed  from  decomposition  products  ol 
this. -uii  tance,  although  these  produots  do  nol  reach  the  interior  of 
the  capsule  by  means  of  ordinary  fluid  circulation,  The  formation  ol 
the  kernel  commences  by  the  deposition  of  a  jell}  like  sub  tance  on 

t  be  inter  lor  sin  face  of  the  ea|isule  mi  lulu  ane.       This  gradually  changes 

to  o  white  solid,  enclosing  a  furl  her  quantity  of  the  jelly-like  substance, 
which  eventually  is  completely  replaced  by  the  solid  kernel. 

From  a  consideration  of  these  facts,  it  is  suggested  that  tho  inner- 
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most  cells  of  the  capsule  membrane  cause  the  decomposition  of 
the  tannin  and  effect  metamorphic  syntheses,  the  newly-formed 
substances  entering  the  interior  of  the  capsule  by  osmosis.         E.  G. 

Fat  from  the  Seed  of  Erythrina  hypaphorus  subumbrans. 
N.  H.  Cohen  (Chem.  Weekblad,  1909,  6,  777— 784).— By  saponifica- 
tion with  alcoholic  potash  and  extraction  with  ether,  the  fat  of  the 
seed  of  Erythrina  hypaphorus  subumbrans  has  been  separated  into 
acids  and  an  unsaponifiable  portion.  The  acids  are  formic,  oleic, 
linoleic,  palmitic,  and  behenolic  acids.  The  unsaponifiable  part  con- 
tains sitosterol  and  two  other  cholesterols,  either  identical  with 
stigmasterol  and  brassicasterol  or  closely  related  to  them. 

A.  J.  W. 

Hydrogen  Cyanide  in  Cassava  Flour.  L.  Yuaflart  (Bull. 
Assoc,  chim.  Sucr.  Dist.,  1909,  27,  225— 228).— The  author  has 
examined  a  sample  of  cassava  flour  intended  for  use  as  a  food  for 
animals,  and  found  it  to  yield  0'0041%  of  hydrogen  cyanide.  Whilst 
this  quantity  is  less  than  that  which  may  be  obtained  from  certain 
cyanogenetic  seeds,  haricot  beans  for  instance,  it  should  be  re- 
membered that  haricot  beans  are  generally  cooked  before  use  and 
most  of  the  hydrogen  cyanide  is  thus  volatilised.  Although  no  ill- 
effects  resulted  when  pigs  were  fed  on  the  cassava  flour  in  question, 
it  is  considered  advisable  that  farmers  should  obtain  some  information 
(by  analysis)  regarding  the  flour  before  using  it  as  a  fodder. 

W.  P.  s. 

Presence  of  Adenine  in  Bamboo  Shoots.  Ginzaburo  Totani 
(Zeitsch.  physiol.  Chem.,  1909,  62,  113 — 114.  Compare  Kozai,  Bull. 
Imperial  College  of  Agriculture  and  Dendrology  Komaba,  Tokyo,  1890, 
37). — The  presence  of  adenine  in  the  young  shoots  of  bamboo  has  been 
established.  J.  J.  S. 

Urease  in  Higher  Plants.  T.  Takeuchi  (J.  Coll.  Agr.  Tokyo, 
1909,  1,  1 — 14). — The  seeds  and  seedlings  of  the  soy-bean  (Glycine 
hispida)  contain  an  easily  separable  enzyme,  which  rapidly  liberates 
ammonia  from  urea ;  it  has  a  slight  action  on  biuret,  but  not  on  other 
amino-compounds  examined.  G.  B. 

Photodynamic  Action  of  Extracts  of  Etiolated  Plants. 
Walther  Hausmann  and  Leopold  von  Portheim  (Biochem.  Zeitsch., 
1909,21,  51 — 58). — Extracts  in  methyl  alcohol  of  various  etiolated 
plants  invariably  showed  a  distinct  photodynamic  action  on  suspensions 
of  red-blood  corpuscles.  N.  H.  J.  M. 

Influence  of  Salts  on  the  Poisonous  Action  of  Quinine  on 
Elodea  canadensis.  M.  von  Eisler  and  Leopold  von  Portheim 
(Biochem.  Zeitsch.,  1909,  21,  59 — 75). — In  presence  of  calcium, 
manganese,  and  aluminium  salts,  the  poisonous  action  of  quinine  was 
considerably  retarded,  whilst  potassium,  sodium,  and  ammonium  salts 
produced  very  little  effect.  Magnesium  salts  have  a  greater  effect 
than  potassium,  but  less  than  calcium  salts. 
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Immersion  of  leaves  for  half  an  hour  to  an  hour  and  a-half  in 
solutions  of  calcium  nitrate  or  manganese  chloride  was  without  effect 
on  a  subsequent  treatment  with  quinine.  N.  H.  J.  M. 

The  Nature  of  the  Acid  Soluble  Phosphorus  Compounds 
of  Some  Important  Feeding  Materials.  Edwin  B.  Hart  and 
W.  E.  Tottixgham  (J.  Biol.  Chem.,  1909,  6,  431— 444).— Phytin  is 
present  not  only  in  wheat,  but  also  in  maize,  oats,  and  barley  ;  it  could 
not  be  isolated  from  rutabagas  or  alfalfa  hay.  In  wheat  it  is  largely 
localised  in  the  outer  layer  of  the  graiD,  but  in  the  other  grains  it  is 
uniformly  distributed  ;  in  those  seeds  the  phytin  phosphorus  amounts 
to  38—48%  of  the  total  phosphorus. 

In  rutabagas  hay,  64%  of  the  total  phosphorus  is  inorganic,  but 
there  is  also  an  unknown  organic  phosphorus  compound  present.  In 
alfalfa  hay,  65%  of  the  phosphorus  is  inorganic  ;  here  also  an  organic 
phosphorus  compound  occurs.  The  reducing  substance  separated  by 
dilute  acid  from  alfalfa  hay  is  possibly  dextrose.  No  pentose  was 
found.  W.  D.  H. 

Is  Potassium  Sulphate  Physiologically  Acid?  Keijiro  Asf> 
(J.  Coll.  Agric.  Tokyo,  1909,  1,  223— 225).— Oats  were  grown  in 
sand  manured  with  calcium  hydrogen  phosphate,  ammonium  nitrate, 
ferric  hydroxide,  and  magnesium  hydrogen  phosphate.  In  addition 
the  three  sets  of  pots  received  respectively  (1)  potassium  sulphate,  (2) 
potassium  hydrogen  sulphate,  and  (3)  potassium  sulphate  +  potassium 
carbonate.  There  was  no  great  difference  in  the  yields  in  the  three 
sets  ;  in  (3),  however,  in  which  the  least  root  was  produced,  the  yield 
of  grain  was  distinctly  higher  than  in  the  others. 

A  second  experiment  was  made  in  which  rice  grown  in  sand  received 
(in  addition  to  calcium  hydrogen  phosphate,  ammonium  nitrate,  mag- 
nesium hydrogen  phosphate,  potassium  sulphate,  and  ferric  chloride)  (1) 
disodium  hydrogen  phosphate,  (2)  sodium  dihydrogen  phosphate,  and 
(3)  trisodium  phosphate.  The  results  showed  a  decided  depression  in 
the  yield  in  presence  of  weak  acid  manure.  The  conclusion  is  drawn 
that  tho  physiological  acidity  of  potassium  sulphate  is  much  less  marked 
than  that  of  ammonium  sulphate.  N.  H.  J.  M. 

Is  Artificial  Calcium  Carbonate  more  Effective  than  Lime- 
stone Meal?  II.  Yokoyama  (J.  Coll.  Auric.  Tdkf/6,  1909, 
1,  181  — 182). — Sand  culture  experiments  with  oats  showed  that 
precipitated  calcium  carbonate  is  not  essentially  more  effective  than 
limestone  meal.  In  acennl  nice  with  previous  observations,  it  was 
blind  that  the  yield  of  oats  decreased  as  soon  :is  the  amount  of 
magnesia  exceeded  that  of  the  lime.  N.  II.  .1.   M. 

Lime  Factor  for  Oats.  J.  N.  BlBKEB  (J.  Coll.  Agric  Tokyo, 
1909,  l,    183     184).     The  lime  Factor  for  eats  in  sand  cultures  was 

Found  to  be  1,  as  shown  by  pre\ions  investigations.  N.  II.  .1.   M. 

Influence  of  Different  Ratios  of  Lime  to  Magnesia  on  the 
Growth  of  Rice.  K ii.i 1 1;<>  As..  (./.  (',,//.  Agric.  Tokyo,  1909| 
1,    171—173.     0 pare    Lbttr.,    1904,    ii,    76.'>). — The  former  r\ 
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periment,  in  which  the  manure  employed  was  of  an  alkaline  nature, 
was  repeated  with  acid  manure,  phosphoric  acid  being  applied  as 
double  superphosphate,  potassium  as  sulphate,  and  nitrogen  as  ammo- 
nium sulphate  and  sodium  nitrate.  One  series  received  calcium  and 
magnesium  as  sulphates,  the  other  as  carbonates. 

The  results,  like  the  earlier  ones,  show  that  any  change  in  the  ratio 
CaO:  MgO=  1  tends  to  reduce  the  yield.  N.  H.  J.  M. 

Proteins  of  Rice  Seeds.  Umetaro  Suzuki,  K.  Yoshimura,  and 
S.  Fuji  (J.  Coll.  Agric.  Tokyo,  1909,  1,  77— 88).— The  dry  matter 
of  rice  freed  from  husks  was  found  to  contain  :  total  N,  l-200%,  and  N 
as  proteins,  1*165% j  the  husks  contained  2-958%  and  2'665% 
respectively. 

The  various  cleavage  products  were  isolated  and  the  amounts  esti- 
mated. The  following  results  in  (1)  rice  freed  from  husks,  and  (2)  the 
husks,  are  given:  alanine  (1),  3-7  ;  leucine  (1)  14-3,  (2)  86  ;  proline 
(1),  3*3  ;  phenylalanine  (1),  2-0  ;  aspartic  acid  (1),  0'4  ;  glutamic  acid 
(1)  14-5,  (2)  47  ;  tyrosine  (1)  0"5,  (2)  03  ;  lysine  (1),  0'86  ;  histidine 
(1)  0-81,  (2)  0-SS;  arginine  (1)  T60,  (2)  3-40;  ammonia  (1)  2-33,  (2) 
1-13%  of  the  dry  matter.  N.  H.  J.  M. 

Effect  of  Chemical  Manures  on  the  Composition  of  Meadow 
Hay.  P.  Chavan  (Bied.  Zentr.,  1909,  38,  593—594;  from  Ana. 
Agric.  Suisse,  1908;  and  J.  d'agric.  prat.,  1908,  ii,  711). — Potassium 
salts  alone  considerably  increased  the  yield  of  dry  produce,  and  super- 
phosphate alone  produced  a  much  greater  increase  than  potassium 
salts  alone.  The  two  manures  used  together  increased  the  yield  in  three 
years  from  2878  to  12453  kilos,  per  hectare.  Phosphatic  manure 
distinctly  increased  the  percentage  of  proteins. 

As  regards  botanical  composition,  potassium  manure  increased  the 
gramineous  and  leguminous  herbage  from  40'8  and  8-76  to  44'09  and 
15-73%  respectively.  With  phosphate,  the  amounts  were  34-38  and 
45'12,  and  with  potassium  salts  and  superphosphate,  42T2  and  46-73%. 

N.  H.  J.  M. 

Yield  of  Leaves  of  Polygonum  tinctorium  with  Abundant 
Nitrogenous  Manure.  T.  Takeuchi  (J.  Coll.  Agric.  Tokyo,  1909, 
1,  189 — 191). — The  plants  were  grown  in  plots  of  12  square  metres 
in  a  loamy  humous  soil.  Application  of  sodium  nitrate  (300  and 
360  grams)  increased  the  yield  of  leaves  by  16  and  41%  respectively. 
Carbon  disulphide  (400  c.c.)  gave  an  increase  of  14%.      N.  H.  J.  M. 

Application   of   Carbon    Disulphide    in    Mulberry    Culture. 
J.  N.  Sirker  (J.  Coll.  Agric.  Tokyo,  1909,  1,  185— 187).— Application- 
of  carbon  disulphide  to  the  soil  (450  c.c.  to  16  square  metres)  in 
creased  the  yield  of  mulberry  leaves  by  44%.  N.  H.  J.  M. 

The  Phosphoric  Compounds  in  Wines.  P.  Carles  (Bull. 
Soc.  chim.,  1909,  [iv],  5,  962—969  ;  Bull.  Assoc,  chim.  Sucr.  Dist., 
1909,  27,  217— 223).— It  is  shown  that  most  wines  contain  both 
mineral   and  organic   phosphorus   compounds,  and  that   the   organic 
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phosphorus  is  most  probably  present  as  potassium  or  calcium  glyceryl- 
phosphate,  and  not  in  the  form  of  lecithin.  In  Gironde  wines  the 
organic  phosphorus  constitutes  about  one-tenth  of  the  total  amount  of 
phosphorus  present.  Red  wines  were  found  to  contain  from  0-235  to 
0590  gram  of  phosphoric  acid  in  mineral  combination,  and  from 
0005  to  0'130  gram  of  phosphoric  acid  as  glyceryl  phosphates.  In 
white  wines  these  quantities  vary  from  0"190  to  0'600  and  0-0  to 
0'050  gram  per  litre  respectively.  W.  P.  S. 

The  Chemical  Composition  of  Tamari  Schoyu.  K.  Yoshimuea 
(J.  Coll.  Agric.  Tokyo,  1909,  1,  89 — 96).— One  litre  of  this  beverage, 
obtained  from  soy  beans,  contains :  putreseine  0'3  gram,  ornithine 
0-7  gram,  ammonia  4'5  gram,  and  a  base,  C6H9K3,  0'7  gram.  The 
putreseine  and  ornithine  are  doubtless  derived  from  arginine,  of  which 
the  globulin  of  the  soy  beans  contains  about  5%  (compare  Osborne  and 
Clapp,  Abstr.,  1907,  i,  990).  The  histidine  of  this  globulin  is  perhaps 
the  parent  substance  of  the  base  C,;H,,N3.  G.  B. 

The  Carbohydrates  of  Shoyn.  R.  Mitsuda  (J.  Coll.  Agric. 
Tokyo,  1909,  1,  97 — 101). — There  are  present:  glucose,  a  little 
galactose,  traces  of  furfuraldehyde,  and  pentosans.  G.  B. 

Action  of  Sulphurous  Acid  on  Soils.  Emil  Haselhoff  (Exper. 
Slat.  Record,  1909,  21,  219—220;  from  Jnternat.  PhytopcUh.  Dienst. 
Beigabe  Zeits.  Pfianzenkrank.,  1908,  1,  73 — 91). — Pot  experiments  in 
which  beans  and  barley  were  grown  in  presence  of  sulphurous  acid 
( 14*96  grams  to  8  kilos,  of  soil)  showed  that  the  effect  depends  largely 
on  the  amount  and  character  of  the  soil  bases.  In  acid  soils,  growth 
was  retarded,  whilst  in  soils  containing  sufficient  base  to  neutralise  the 
sulphurous  acid,  no  injurious  effect  was  observed.  N.  H.  J.  M. 

Catalase  of  Soils.  David  W.  May  and  P.  L.  Gii.e  (Exper.  Stat. 
Record,  1909,  21,  220;  from  Porto  Rico  Stat.  Circ.  No.  9,  3—13. 
Compare  K  iinig,  1  Jasenbuumer,  and  Coppenrath,  Abstr.,  1 906,  ii, 303). — 
The  rate  of  the  reaction  between  soils  and  hydrogen  peroxide  depends 
on  the  amount  of  catnlase  present,  on  the  amount  and  concentration  of 
the  peroxide,  on  the  acidity  or  alkalinity  of  the  solution,  and  on  the 
amount  of  shaking.  A  method  was  adopted  in  which  tlio  number  of 
minutes  required  by  5  grams  of  soil  to  liberate  100  c.c.  of  oxygen 
from  60  c.c.  of  neutral  ••'.>'.',,  hydrogen  peroxide,  wns  ascertained,  the 
Bask  hi  dug  -liakon  the  whole  time. 

Tim  catalytic  action  is  materially  inhibited  by  carbon  ilisulphide  ; 
heating  at  a  low  temperature  for  a  long  time  has  more  effect  in 
de»troying  the  catalase  than  higher  temperatures  for  a  short  period. 

N.   II.  .1.   Dt 

Improvements  in  Sand  Culture  I  Takkdchi  (./.  ('oil.  Agric. 
TdkyO,  1909,  1,  197  -302). — The  following  amounts  of  mineral  and 
nitrogenous  manures  ire  recommended  :  K  .11  Pi  >4,  K  II  Pi  >,,  K.,S(  >4,  Na('l 
(each  0*8  gram);    NII,Ni>,  12  gram  (in   two  applications);  OaSOji 
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0  6  grain  ;  Fe(OH),,  0-8  gram  ;  magnesite,  G7  grams,  and  limestone, 
5'3  grams  in  4  kilos,  of  sand.  Kaolin  (5%)  may  be  added  with 
advantage  when  the  question  does  not  relate  to  potassium  compounds  ; 
and  the  amount  of  limestone  should  be  increased  for  plants  other  than 
Gramineae  and  flax.  N.  H.  J.  M. 

Influence  of  the  Ratio  of  Lime  to  Magnesia  on  the  Yield 
in  Sand  Cultures.  Keijiro  A  so  (J.  Coll.  Agric.  Tokyo,  1909, 
1,  175 — 180.  Compare  Bernadmi  and  Corso,  this  vol.,  ii,  606). — 
Results  of  sand  culture  experiments  with  different  plants  showed 
that  the  yields  depend  on  ratio  of  lime  to  magnesia,  whilst  an  absolute 
excess  of  either  has  no  retarding  effect  when  kept  within  certain 
limits.  In  experiments  with  oats  manured  with  2  grams  of  magnesia 
with  1,  2,  4,  and  8  grams  of  lime,  and  with  10  grams  of  magnesia  with 
5,  10,  20,  and  40  grams  of  lime,  the  highest  yield  was  obtained  in  both 
cases  when  the  ratio  CaO  :  MgO  =  1:1.  N.  H.  J.  M. 

Manuring  with  Dicyanodiarnide.  Keijiro  Aso  (J.  Coll.  Agric. 
Tokyo,  1909,  1,  211—222.  Compare  Abstr.,  1906,  ii,  890).— Water 
culture  experiments  with  buckwheat  showed  that  whilst  0-025% 
of  dicyanodiarnide  killed  the  plants  in  about  a  month,  0-01%  served 
as  a  nutrient.  The  same  plants  grown  in  soil  (2  kilos.)  containing 
0-36  gram  of  dicyanodiarnide  were  much  injured.  Oats  in  water 
cultures  were  not  injured  when  the  concentration  was  less  than 
0-025%. 

Rice  grown  in  paddy  soil  to  which  dicyanodiarnide  had  been  added 
three  weeks  before  planting,  produced  nearly  as  much  growth  as  with 
an  equivalent  amount  of  ammonium  sulphate.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Nitrate  on  Tobacco 
and  Tomatoes.  Albert  Stutzer  {Bied.  Zentr.,  1909,  38,  638 — 639  ; 
from  Zeitsch.  landw.  Versuchswesen  Oesterr.,  1908,  531). — Calcium 
nitrate  gave  good  results  with  tobacco.  The  experiments  with 
tomatoes  were  inconclusive,  owing  to  unfavourable  weather. 

N.  H.  J.  M. 

Preservation  of  Night-soil.  Keijiro  Aso  and  S.  Nishimura 
(J.  Coll.  Agric.  Tokyo,  1909,  1,  145— 151 ).— The  following  sub- 
stances were  employed  as  preservatives  :  (1)  superphosphate,  (2) 
gypsum,  (3)  monocalcium  phosphate,  (4)  gypsum  +  monocalcium 
phosphate,  and  (5)  kainite.  It  was  found  that  gypsum  and  kainite 
had  comparatively  little  effect.  Monocalcium  phosphate  proved  to  be 
much  the  best  preservative,  and  then  superphosphate. 

The  amount  of  superphosphate  employed  was  0-5%,  and  the  amounts 
of  the  other  substances  contained  the  same  amount  of  sulphuric  and 
phosphoric  anhydrides  respectively  as  were  present  in  the  super- 
phosphate. N.  H.  J.  M. 

Application  of  Dicyanodiarnide  as  a  Nitrogenous  Manure. 
R.  Inouve  (J.  Coll.  Agric.  Tokyo,  1909,  1,  193— 196).— Rape  and 
barley  were  grown  in  soil  manured  with  the  same  amounts  of  nitro- 
gen   in    the    forms  of  ammonium   sulphate  and    dicyanodiarnide    and 
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in  both  forms  together.  The  results  showed  that  dicyanodiamide 
applied  at  the  rate  of  1  gram  of  nitrogen  to  8  kilos,  of  soil  is  injurious, 
whilst  0'35  gram  of  nitrogen  as  dicyanodiamide  and  07  gram  as 
ammonium  sulphate  gave  better  results  than  when  the  whole  amount 
was  applied  as  ammonium  sulphate.  N.  H.  J.  M. 

Vegetation  Experiments  "with  Precipitated  Calcium  Phos- 
phate. Hexrik  G.  Soderbaum  (Bied.  Ztntr.,  1909,  38,  585 — 587  ; 
from  Experimentalfallet.  Stockholm,  Kos.  95,  98,  and  99,  and  Zeitsch. 
landw.  Versuc/tsweseu  Oesterr.,  1908,  506). — Electrolytically  precipi- 
tated calcium  phosphate,  having  the  composition  of  a  diphosphate,  was 
found  to  be  equal  to  superphosphate,  and  its  availability,  unlike  that 
of  tricalcium  phosphate,  is  not  essentially  diminished  by  the  presence 
of  considerable  amounts  of  calcium  carbonate.  N.  H.  J.  M. 

Secondary  Calcium  Phosphate  as  a  Manure.  T.  Takeuchi 
(J.  Coll.  Agric.  Tokyo,  1909,  1,  203— 20G).— Experiments  on  rice 
grown  in  sand  showed  that  the  absorption  of  phosphoric  acid,  as 
secondary  calcium  phosphate,  is  depressed  by  an  excess  of  calcium 
and  magnesium  to  such  an  extent  as  to  prevent  the  formation  of  ears. 
By  increasing  the  amount  of  secondary  calcium  phosphate,  the 
favourable  ratio  of  lime  to  magnesia  was  altered  somewhat ;  the  gain 
due  to  phosphoric  acid,  however,  much  more  than  compensated  for 
any  depression  due  to  an  excess  of  calcium,  and  by  altering  the  ratio 
Ca0,Mg0:P2O5  from  1:1:1  to  1  : 1  :  5  the  yield  of  grain  was  increased 
by  65%. 

As  regards  superphosphate,  it  is  probable  that  only  very  large 
amounts  of  carbonate,  will  diminish  its  availability. 

Other  results  will  no  doubt  be  obtained  when  calcium,  magnesium, 
and  phosphorus  are  present  iu  forms  soluble  in  water,  or  when  the 
former  are  in  other  forms  than  carbonates.  N.  H.  J.  M. 

Different  Forms  of  Phosphoric  Acid  in  Organic  Manures. 
8.  Tsuda  (J.  Coll.  Agric.  Tdkyd,  L909,  1,  167— 170).— The  total 
phosphorus  and  the  phosphorus  soluble  in  ether  and  alcohol 
(lecithin),  in  0'2%  and  in  ,'i  ,,  hydrochloric  acid,  was  determined  in 
(1)  soy  bean  cake,  (-)  rape  cake,  (3)  red  clover  hay,  (I)  herring  guano, 
(5)  steamed  bone  duet,  (6)  cake  from  pupa  of  silkworms,  and  (7)  crab 
shell*.     Tho  amounts  in  perce  '  dry  matter  are  as  Follows: 

SolubleinO-2     HOI.    SolubleiuB    RC1. 
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Manurial  Value  of  Various  Organic  Phosphorus  Com- 
pounds. Keijiro  Aso  and  Y.  Yoshida  (J.  Coll.  Agric.  Tokyo, 
1909,  1,  153—161.  Compare  J.  Stoklasa,  Abstr.,  1896,  ii,  266).— 
The  results  of  pot  experiments  in  which  barley  was  manured  with 
phosphorus  (PoO5  =  0-396  gram  in  2'5  kilos,  of  soil)  in  the  form  of 
sodium  phosphate,  lecithin,  phytin,  nuclein,  and  aluminium,  iron,  and 
tricalcium  phosphates  respectively,  showed  that  lecithin  is  equal  in 
value  to  tricalcium  phosphate,  whilst  phytin  and  nuclein  gave  about 
the  same  amounts  of  dry  produce  as  were  obtained  with  aluminium 
phosphate. 

The  manurial  effect  of  rice  bran  and  rape  cake  is  increased  by 
extracting  with  ether,  buc  their  manurial  value  is  lost  by  extracting 
with  O^",'.  hydrochloric  acid,  and  the  conclusion  is  drawn  that  most  of 
the  phosphorus  present  is  in  the  form  of  phytin.  N.  H.  J.  M. 

Availability  of  Phosphoric  Acid  in  Various  Forms  in 
Herring  Guano.  E.  Mitsuta  (J.  Coll.  Agric.  Tokyo,  1909,  1, 
163 — 165). — Pot  experiments  with  barley  grown  in  soil  manured 
with  herring  guano,  both  in  its  original  state  and  freed  from  its 
various  phosphorus  compounds.  Extraction  with  ether  aDd  alcohol, 
which  removed  the  oils  and  lecithin,  reduced  the  yield  of  air-dried 
produce  from  8'5  to  7  grams.  Further,  extraction  with  hot  water, 
and  with  hot  water  followed  by  0-2%  hydrochloric  acid,  reduced  the 
yield  to  5  and  1*2  grams  respectively.  When  the  manure  is  so  com- 
pletely extracted  that  only  nuclein  remained,  it  has  no  immediate 
value  as  a  source  of  phosphorus.  N.  H.  J.  M. 
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Characterisation  of  Indicators.  M.  Handa  (Ber.,  1909,  42, 
3179 — 3182). — The  concentration  of  hydrogen  or  hydroxyl  ions  at 
which  an  indicator  shows  a  change  in  colour  can  be  determined  as 
follows  :  To  50  c.c.  of  freshly  boiled  water  are  added  four  drops  of  a 
0-2/iV-barium  hydroxide  solution,  and  then  two  drops  of  the  indicator. 
At  a  definite  moment,  1  c.c.  of  freshly  distilled  methyl  formate  is  added, 
and  the  time  measured  that  is  necessary  for  the  colour  change  in  the 
indicator  to  take  place.  In  the  case  of  phenolphthalein,  litmus,  and 
^)-nitrophenol,  the  necessary  hydrogen-ion  concentrations  have  been 
determined  by  another  method  by  Fels  (Abstr.,  1904,  ii,  320).  If  the 
logarithms  of  these  concentrations  are  plotted  as  ordinates,  and  the 
times,  measured  as  above,  as  abscissas,  the  points  so  obtained  lie  on  a 
straight  line.  If  the  times  are  then  measured  for  any  other  indicators , 
the  hydrogen-ion  concentration  necessary  to  bring  about  the  colour 
change  can  bo  determined  from  the  curve.  In  this  way  the  folio  wing 
concentrations  have  been  determined:  With  methyl-red  the  first  change 
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in  the  alkali  colour  takes  place  when  the  hydrogen-ion  concentration 
is  10"6'6,1,  the  characteristic  intermediate  colour  being  produced  when 
the-  concentration  is  10-64.  Cyanin  becomes  decolorised  when  the 
hydrogen-ion  concentration  is  10~6*.  Methyl-red  is  thus  slightly  less 
delicate  than  litmus,  and  cyanin  a  little  less  delicate  than  methyl-red. 
Accurate  results  could  not  be  obtained  with  tropaeolin,  since  the 
time  to  be  measured  is  so  short.  Qualitatively  the  results  confirm 
those  of  Fels,  that  is,  the  hydrogen-ion  concentration  which  brings 
about  a  colour  change  is  in  the  neighbourhood  of  10~u'2.         T.  S.  P. 

The  Accuracy  of  Volhard's  Method  for  the  Estimation  of 
Chlorine.  Victor  Rothmund  and  A.  Burgstaller  (Zeitsch.  anorg. 
Chem.,  1909,  63,  330 — 336). — It  is  necessary  to  the  accuracy  of  the 
estimation  of  chlorine  by  Volhard's  method  that  the  precipitated  silver 
chloride  should  not  react  to  an  appreciable  extent  with  the  soluble 
thiocyanate  during  the  duration  of  the  experiment.  This  condition  is 
not  usually  fulfilled.  When  the  quantity  of  chlorine  is  very  small 
(under  5  millimols.),  the  results  are  inaccurate.  A  considerable  ex- 
cess of  silver  nitrate  is  of  advantage,  and  inaccurate  results  are  always 
obtained  if  an  excess  of  thiocyanate  is  added  and  titrated  back  with 
silver.  Tho  tedious  removal  of  the  silver  chloride  by  filtration,  which 
ensures  exact  results,  may  be  avoided  by  coagulating  the  chloride  so 
as  to  reduce  its  surface.  This  may  be  done  by  adding  sufficient  ether 
to  form  two  layers,  shaking  until  clear,  and  then  adding  the  ferric 
alum  solution  and  titrating  witli  thiocyanate.  The  sharpness  of  the 
end-point  is  increased  by  the  presence  of  ether.  This  method  is 
accurate,  even  when  a  very  dilute  solution  is  being  titrated. 

C.  H.  D. 

The  Gravimetric  Estimation  of  Free  Iodine  by  the  Action 
of  Metallic  Silver.  Frank  A.  Goocii  and  Claude  0.  Perkins 
(Zeitsch.  anorg.  Chem.,  1909,  63,  318—324  ;  Amer.  J.  ScL,  1909,  [iv], 
28,  33 — 39). — Free  iodine  may  bo  estimated  by  shaking  with  reduced 
silver,  the  increase  of  weight  of  the  latter  being  determined.  Silver 
prepared  by  the  action  of  zinc  on  the  chloride,  nitrate,  or  iodide,  or 
by  the  action  of  hydrogen  on  the  sulphide  or  oxide,  should  be  treated 
before  use  with  potassium  iodide  to  convert  any  retained  silver  salts 
into  iodide.  An  error  is  produced  by  the  action  of  air  on  the 
potassium  iodide,  and  this  is  greatest  whon  the  action  of  tho  silver  is 
slow,  as  when  tho  electrolytically  deposited  metal  is  used.  The  best 
results  are  obtained  by  working  with  eloctrolytio  silver  in  a  neutral  or 
sodium  hydrogen  carbonate  solution  in  an  atmosphere  of  hydrogen, 
fifteen  to  twenty-live  minutes  being  required  for  (H>5  gram  of  iodine, 
and  I  lie  error  being    +IHI00I   gram.  ('.   11.  D. 

New  Method  for  the  Estimation  of  Iodides  and  of  Free 
Iodine.  S'i'kpiian  BooABazKY  and  Biut  Horvatb  (Zuitiah,  anorg, 
''I,,,,,,  1909,68,184—196),     Iodine  and  bromine  react  in  the  presence 

of      water     reversil.lv  J      I       I    Mo,     I    6  1 1  ..<  »  -  '  '1 1 1  H  >,,  4-    1  01 1  Hr.      The 

reaction  i    sufficiently  rapid  at  100°,  and  in  presence  of  a  largo  exoesi 
of   bromine   is   practically  complete  in    the  sense  of   the   upper  arrow. 
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The  excess  of  bromine  may  be  rapidly  boiled  off  without  appreciable 
error,  owing  to  the  slowness  of  the  reverse  reaction. 

The  slightly  acid  solution,  containing  not  more  than  O'OIO — 0'012 
gram  iodine,  is  placed  in  a  narrow-necked  100  c.c.  flask,  and  50  c.c.  of 
nearly  saturated  bromine  water  added,  filling  up  with  water.  The 
flask  is  immersed  in  boiling  water  for  an  hour.  The  contents  are 
transferred  to  a  250  c.c.  conical  flask,  and  boiled  very  briskly  for  four 
to  Ave  minutes  to  expel  all  the  bromine.  After  cooling,  1 — 2  grams  of 
potassium  iodide  are  added,  and,  after  acidification,  the  iodine  is  slowly 
titrated  with  thiosulphate,  the  quantity  of  iodine  found  being  divided 
by  six. 

Ordinary  bromine  may  be  used,  the  iodine  content  being  corrected 
for  by  a  blank  experiment,  or  the  bromine  may  be  purified  by  the 
following  process,  which  completely  removes  iodine.  The  bromine  is 
successively  shaken  with  20%  potassium  bromide  solution,  water,  and 
concentrated  sulphuric  acid,  and  finally  distilled  over  a  little  barium 
oxide  in  an  apparatus  entirely  composed  of  glass,  with  ground 
joints. 

The  presence  of  an  excess  of  bromides,  chlorides,  ammonium  salts, 
nitrates,  or  nitrites  in  the  solution  to  be  analysed  is  without  influence 
on  the  accuracy  of  the  estimation.  If  the  solution  is  sufficiently  acid, 
the  titration  may  even  be  performed  in  presence  of  iron  or  manganese 
salts,  if  the  first  disappearance  of  the  blue  colour  be  accepted  as  the 
end  point. 

The  iodine  content  of  the  water  from  various  iodine  springs  has 
been  estimated  by  this  method.  Sea- water  from  Quarnero  (Abbazia) 
contains  0'000075  grain  of  iodine  per  litre,  being  about  one-millionth 
of  the  chlorine  concentration.  C.  H.  D. 

Apparatus  for  the  Estimation  of  Fluorides  in  Foods.  H. 
Rosset  (Ann.  Chim.  anal.,  1909,  14,  365 — 366). — The  apparatus, 
which  is  a  modification  of  the  one  used  by  Blarez,  consists  essentially 
of  a  truncated  leaden  vessel,  on  to  which  is  screwed  a  brass  refrigerating 
vessel,  through  which  cold  water  is  circulating  ;  this  serves  to  press 
down  a  glass  disk,  and  to  prevent,  by  thorough  cooling,  an  escape 
of  hydrofluoric  acid. 

Into  the  leaden  vessel  is  introduced  the  mixed  barium  fluoride  and 
sulphate,  obtained  by  adding  to  the  solution  some  sodium  sulphate 
and  barium  acetate,  and  also  5  to  10  c.c.  of  sulphuric  acid.  The 
vessel  is  then  heated  gently  on  a  metallic  plate  for  two  hours.  The 
effect  of  the  etching  on  the  glass  disk  is  then  noticed,  and  by  a  com- 
parison with  standards  a  fair  idea  may  be  got  as  to  the  amount  of 
fluorine  present.  L.  de  K. 

Apparatus  for  the  Estimation  of  Sulphur  in  Iron  and  Steel. 
Georg  Pkeuss  (Zeilsch.  anyew.  C'hem.,  1909,  22,  204-1— 2045).— The 
flask  (Fig.  1)  is  furnished  with  a  side-tube  for  introducing  the  hydro- 
chloric acid,  and  for  the  purpose  of  passing  a  current  of  carbon  dioxide. 
By  means  of  a  ground-joint,  the  flask  is  attached  to  a  condenser,  inside 
which  is  the  absorption  vessel.  The  worm-tube  serves  to  condense 
the  acid  vapours  whilst  the  gases  pass  through  the  valve  tube  into  the 
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Fig.  1. 


Fig.  2. 


absorption   vessel.     At  the  upper  end  of  the  tube  a  valve  is  attached 
in  order  to  prevent  any  regurgitation  of  the  absorption  liquid. 

Ten  grams  of  steel,  or  5  grams   of  pig-iron,  are  placed  in  the  flask, 

and  the  condenser  is  fitted  on  and  sealed 
with  water.  After  introducing  into  the 
absorption  tube  40  c.c.  of  the  usual  cad- 
mium solution,  75 — 150  c.c.  of  hydro- 
chloric acid,  D  1*12,  are  introduced,  and 
the  whole  is  heated  until  the  iron  has 
dissolved  and  the  last  traces  of  hydrogen 
sulphide  are  then  removed  by  means  of  a 
current  of  carbon  dioxide. 

The  condenser  is  then  removed  from 
the  flask  and  the  contents  of  the  ab- 
sorption vessel  poured  into  a  beaker ; 
a  few  rinsings  suffice  to  remove  every 
trace  of  cadmium  sulphide,  which  is  then 
converted  as  usual  into  copper  sulphide 
and  weighed  as  such. 

In  the  second  form  of  apparatus  (Fig  2) 
the  gases  evolved  on  heating  with  hydro- 
chloric   acid,    D    1*19,    are    first    passed 
through    a  little   wash-bottle  containing 
of  water  so  as  to  retain  the  greater  part  of  the  hydrochloric  acid 
On  removing  the  source  of  heat,  this  liquid  runs  back  into  the 


50  c.c. 

fumes. 

lla^k,  whilst  the  recoil  valve  prevents  a  regurgitation  of  the  cadmium 

solution.  L.  de  K. 

Detection  of  Sodium  Sulphite  in  the  Presence  of  Sodium 
Sulphate  and  Sodium  Thiosidphate.  Frank  E.  Weston  (Cham. 
News,  1909,  100,  176),  —  A  5",,  solution  of  the  mixture  is  prepared, 
and  to  5  c.c.  of  this  a  solution  of  A/10-iodine  is  added,  if  decolorised 
(sulphite  or  thiosulphate,  or  both)  the  addition  is  continued  until 
a  faint  coloration  sets  in.  The  liquid  i*  now  tested  as  to  acidity,  and 
it  acid,  a  sulphite  is  probably  present.  To  another  5  c.c.  of  the 
solution  is  added  half  the  volume  of  iodine  dilution  used  in  the  first 
and  sulphur  dioxide  is  then  recognised  by  its  odour  and  also  by 
its  power  of  reducing  potassium  die  Inornate ;  the  sulphur  dioxide 
points  to  tho  presence  of  a  sulphite.  If  no  guvn  coloration  is 
notice  I,  thiosulphate  is  present. 

Sodium  sulphate  is  tested  for  with  barium  chloride  as  usual. 

I,,  pi    K. 

Quantitative  Precipitation  of  Tellurium  Dioxide,  and  its 
Application  to  the  Separation  of  Tellurium  from  Selenium. 
Philip  E.  Browning  and  William  I;.  Flint  (Atnar.  J.  Sei.,  1909,  [ivl, 
28,  119  L18 ■  Zntaok.anorg.Chmn,  1909,64,  1  o  1  111).  The  ba  m 
nitrate  i  di  olved  In  a  Little  hydrochloric  aoid  and  then  diluted  largely 
with  hot  water,  The  solution  i*  made  alkaline  with  ammonia, 
and  then  .lam  .slightly  acidified  with  acetic  acid,  The  tellurium 
dioxide  is  ooUeoted  <>n  an  ■  be  tos  filter,  washed  with  cold  water, 
and  dried  at  105'.     The  nitrate  ma*    !>■    el  o  dissolved   in  aqueous 
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potassium  hydroxide,  and  then  acidified  with  hydrochloric  acid,  or  the 
diluted  solution  may  be  simply  acidified  with  acetic  acid  and  then 
heated  for  some  time  to  render  the  precipitate  crystalline. 

Attempts  to  effect  the  separation  of  tellurium  from  copper  and 
bismuth  by  means  of  potassium  hydroxide  were,  however,  not  very 
successful,  but  for  the  separation  of  tellurium  from  selenium  the 
process  answers  very  well.  L.  de  K. 

Estimation  of  Nitrogen.  Eilhabd  Alfred  Mitscherlich  (Chem. 
Zeit.,  1909,  33,  105S).— A  reply  to  Schenke  (this  vol.,  ii,  069).  The 
author  prefers  his  own  process  (this  vol.,  ii,  G14),  and  further  states 
that  for  the  estimation  of  nitrous  nitrogen  Schenke's  process  is  quite 
unsuitable.  L.  de  K. 

Estimation  of  Ammonia  in  Ammonium  Chloride.  Oswald 
Claassen  (Chem.  Zeit.,  1909, 33,  952). — A  reversed  condenser  is  inserted 
between  the  distilling  flask  and  the  Volhard's  receiver  in  the  distillation 
process.  It  is  then  unnecessary  to  cool  the  receiver,  and  there  is  no 
increase  of  volume  of  the  contents.  The  same  apparatus  may  be 
employed  in  the  distillation  of  oxidising  substances  with  hydrochloric 
acid.  C.  H.  D. 

Cuvette  Arrangement  for  the  Estimation  of  Nitrates  by 
Schloesing's  Process.  M.  Emmanuel  Pozzi-Escot  (Bull.  Assoc, 
chim.  Sucr.  Dist.,  1909,  27,  83 — 84). — The  capillary  gas  delivery  tube 
plunges  into  a  layer  of  mercury,  about  1  cm.  high,  contained  in  a  small 
basin  made  of  porcelain  or  earthenware,  or  even  of  wood  weighted  with 
lead.     The  mercury  prevents  the  absorption  of  water  into  the  apparatus. 

L.  de  K. 

Influence  of  Chlorides  on  the  Estimation  of  Nitrates  in 
Waters  by  Grandval  and  Lajoux's  Process.  Angel  Sabatini 
(Ann.  Chim.  anal.,  1909,  14,  366 — 367). — The  author  agrees  with 
Perrier  and  Farcy  (this  vol.,  ii,  344)  as  to  the  influence  of  chlorides 
on  the  colorimelric  determination  of  nitrates,  and  now  proposes  the 
following  method  :  To  50 — 60  c.c.  of  the  water  to  be  tested  are  added 
20  grams  of  silver  oxide,  and,  after  the  lapse  of  two  hours  with 
occasional  shaking,  the  liquid,  now  free  from  chlorides,  is  filtered  and 
then  examined  colorimetrically  for  nitrates  as  usual.  L.  de  K. 

Estimation  of  Nitrite.  A.  Sanin  (J.  Buss.  Phys.  Chem.  Soc, 
1909,  41,  791 — 795). — The  author's  method  for  estimating  nitrite  is 
based  on  the  change  of  acidity  produced  in  a  solution  by  the  inter- 
action of  a  nitrite  with  hydroxylamine  hydrochloride  : 

NaN02  +  NH30,HC1  =  NaUl  +  N,0  +  2H20. 
The  results  are  not  affected  by  the  presence  of  large  or  small  propor- 
tions of  nitrate.  The  solutions  employed  consist  of  iV'/SO-sodium 
hydroxide  and  a  solution  of  hydroxyhunine  hydrochloride  (10  grams 
to  1  litre),  the  titre  of  which  is  measured  against  the  sodium  hydroxide 
solution,  using  phenolphthalein  as  indicator.  The  procedure  is  as 
follows  : 

Into  a  conical  flask  of  capacity  150 — 200  c.c.  are  introduced  20  c.c. 
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of  a  solution  cf  the  nitrite  containing  5  grams  per  litre  and  20  e.c.  of 
the  hydroxylamine  hydrochloride  solution,  the  liquid  being  then  heated 
for  five  to  eight  minutes  on  a  gauze  until  bubbles  of  nitrous  oxide  are 
no  longer  evolved  on  shaking  the  flask  ;  a  temperature  of  70 — 80°  is 
sufficient  for  the  completion  of  the  reaction.  After  cooling,  the 
solution  is  titrated  with  iV/20-sodium  hydroxide.  The  amount  of 
nitrite  is  then  calculated  from  the  above  equation.  T.  H.  P. 

Estimation  of  Phosphorus  in  Combustible  Substances  by 
the  Bomb  Calorimeter.  Paul  Lemoult  (Compt.  rend.,  1909,  149, 
511 — 513.  Compare  Abstr.,  1907,  ii,  760).— Phosphorus  and  its 
gaseous  compounds  are  burned  without  difficulty  in  the  calorimetric 
bomb,  using  oxygen,  and  the  phosphoric  acids  produced  may  be  estimated 
as  magnesium  ammonium  phosphate.  Solid  phosphorus  compounds 
containing  carbon  give  rise  during  combustion  to  some  free  phosphorus, 
which  combines  with  the  platinum  capsule  usually  employed  and 
escapes  oxidation  and  estimation  unless  it  is  afterwards  dissolved  out 
by  cold  nitric  acid. 

Capsules  of  porcelain,  glass,  or  quartz  are  invariably  broken  by  the 
heat,  allowing  some  of  the  substance  to  fall  and  escape  combustion.  If 
a  porcelain  capsule  is  supported  in  a  platinum  frame,  there  is  no  loss  of 
material  from  this  cause,  but  black  stains  containing  unoxidised 
phosphorus  always  remain  on  the  porcelain.  Satisfactory  analytical 
results  are  only  obtained  when  a  porcelain  capsule  in  a  platinum  frame 
aud  coated  with  fused  potassium  nitrate  is  used.  The  phosphorus  is 
completely  converted  into  phosphoric  acid,  which  is  washed  out  of  the 
bomb  and  weighed  as  ammonium  magnesium  salt.  The  author  shows 
that  the  method  is  quite  as  accurate  as  Carius',  but  is  quicker  and  less 
hazardous.  11.  J.  C. 

Estimation  of  Phosphoric  Acid  in  Acid  Solution  by  means 
of  Alkaline  Molybdate  Solution  and  Gelatin.  A.  Gketb  (Bcr., 
1909,  42,  310G— 3115).— In  a  previous  paper  (Abstr.,  1888,  1341)  the 
author  has  described  the  estimation  of  phosphoric  acid  in  acid  solution 
by  means  of  acid  molybdate  solution  and  gelatin.  The  acid  molybdate 
solution  does  not  ki  op  its  titre,  however,  and  the  rubber  tubing  of  the 
containing  apparatus  is  attacked  by  the  nitric  acid.  These  difficulties 
linvi!  been  overcome  by  the  use  of  an  ammoniacal  molybdate  solution  j 
the  acid  which  is  necessary  for  the  completion  of  the  precipitation  is 
added  to  the  phosphate  solution,  which  has  been  neutralised  previously. 

'I  he  method    is  a    volumetric  one   and    depends  on    the    fact    that    in 

the  presence  of  gelatin,  the  phosphomolybdate  precipitate  appear! 
white,  : l t k  1  is  vi  i  \  voluminous,  bo  that  the  presence  of  very  small 
quantities  Of  phosphoric  acid  can  be  detected.  On  boiling,  the  precipi- 
tate assumes  the  ordinary  compact,  yellow  form  and  quickly  settles, 
so  that  more  molybdate  solution  may  be  added  to  see  if  any  further 

precipitate  i  <  produced. 

Very  full  detail*  are  given  for  the  preparation  and  standardisation 

of  the  various  solutions  used,  and  also  of  the  manner  in  which  the 
determination  mnsl  be  carried  out.  The  method  can  lie  used  for  the 
■  lunation   of    phosphorus   in   all  ordinary   tatsvH,   and   only   in   the 
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presence  of  much  iron  is  it  necessary  to  modify  it.     It  has  been  tested 
in  more  than  100,000  analyses.  T.  S.  P. 

Estimation  of  Graphite.  Frank  Browne  (Cham.  Ntws,  1909, 
100,  162). — Satisfactory  results  have  been  obtained  by  the  author  in 
the  assay  of  a  sample  of  "  Acheson  Graphite  "  by  means  of  the  process 
published  previously  (Abstr.,  1908,  ii,  896),  consisting  in  burning  the 
sample  with  a  fixed  quantity  of  a  specially  prepared  iron  oxide. 

L.  de  K. 

New  "Boat  "for  Organic  Analysis.  Marcel  Delepine  {Bull. 
Soc.  chim.,  1909,  [iv],  5,  876 — 877). — The  boat  consists  of  a  piece  of 
platinum  foil  measuring  15  x  1*4  cm.,  in  which  four  oval  depressions, 
each  2  cm.  long,  0'7  cm.  broad,  and  0'3  cm.  deep,  are  hammered  in 
one  line  at  intervals  of  2  cm.,  beginning  at  0  5  cm.  from  one  end. 
Between  the  inner  ends  of  the  first  and  fourth  depressions  the 
platinum  foil  is  cut  away  to  the  same  diameter  as  the  depressions, 
except  at  the  centre,  where  for  a  short  distance  the  original  diameter 
(07  cm.)  is  retained  to  form  a  pair  of  central  flanges.  A  boat  of  this 
size  is  used  in  the  ordinary  manner  in  a  combustion  tube  of  17  cm. 
diameter  in  which  it  rests  on  the  flanges  at  its  ends  and  centre.  The 
substance  to  be  burned  is  distributed  between  the  four  depressions.  It 
is  claimed  that  by  the  use  of  this  boat  combustion  takes  place  more 
uniformly  and  with  less  risk  of  loss  due  to  "  rushes  "  of  carbon  dioxide. 

T.  A.  H. 

Separation  of  Silica  from  Silicon  and  Carbon.  Erhard 
Britzke  (Chem.  Zeit,  1909,  33,  1098— 1099).— The  author  states 
that  when  heating  a  mixture  containing  silicon,  carbon,  and  silica,  at 
a  sufficiently  high  temperature,  in  a  current  of  hydrogen  chloride,  not 
only  the  silicon,  but  also  the  carbon,  is  ultimately  volatilised,  and  only 
the  silica  remains. 

Advantage  of  this  reaction  may  be  taken  in  the  analysis  of  ferro- 
silicon  and  similar  compounds.  The  iron  also  volatilises  completely. 
The  silica  remaining  should  be  examined  for  possible  traces  of  non- 
volatile chlorides.  L.  de  K. 

Volumetric  Estimation  of  Silver  by  Gay-Lussac's  Method. 
Ernesto  Pannain  (Gazzetta,  1909,  39,  ii,  240—249). — The  author  has 
devised  an  apparatus  for  determining  the  end-point  of  the  titration  of 
a  silver  solution  with  standard  sodium  chloride  solution.  It  consists 
of  a  glass  tube  8 — 10  cm.  long  and  about  3  cm.  wide,  open  at  the  top 
and  sealed  at  the  bottom  to  a  second  tube  20 — 25  cm.  long  and  4 — 5 
mm.  in  diameter,  which  passes  through  one  hole  of  a  doubly-bored 
stopper  fitted  to  the  titration  vessel.  At  a  short  distance  from  the 
wide  tube,  the  narrower  one  is  enlarged,  the  enlarged  part  being 
packed  with  asbestos  between  two  layers  of  glass  wool.  A  side-tube, 
bent  twice  at  right  angles,  enters  the  narrow  tube  just  above  and  just 
below  the  enlargement,  the  vertical  part  of  the  side-tube  being  fitted 
I  witli  a  tap.  By  this  means,  the  liquid  which  has  been  forced  up 
I  through  the  asbestos  filter  into  the  wide  tube  (by  means  of  a  filter- 
pump  connected  with  this  tube),  and  there  tested  to  ascertain  whether 
VOL.  xcvi.  ii.  63 
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silver  or  chlorine  is  in  excess,  can  be  returned,  by  opening  the  tap,  into 
the  titration  vessel  without  passing  agaiu  through  the  filter  ;  the  upper 
surface  of  the  latter  is  thus  kept  free  from  precipitate,  which  would 
render  turbid  subsequent  portions  of  liquid  passed  through  the  filter. 
This  apparatus  hence  represents  an  improvement  on  the  forms  devised 
by  Tarugi  and  Bianchi  (Abstr.,  1906,  ii,  627)  and  by  Lang  and  Allen 
(Trans.,  1907,91,  1370). 

The  maximum  error  of  the  method  is  0-015%,  and  this  may  be 
diminished  by  careful  working  (compare  Lang  and  Woodhouse,  Trans., 
1908,  93,  1037).  T.  H.  P. 

Iodometric  Estimation  of  Silver  based  upon  the  Reducing 
Action  of  Potassium  Arsenite.  Rowland  S.  Bosworth  (Amer.  J. 
Sci.,  1909,  [iv],  28,  287—290;  Zeitsch.  cmorg.  Cham.,  1909,  64, 
189 — 192). — To  the  silver  solution  is  added  a  definite  volume  of 
standard  potassium  arsenite  and  then  an  excess  of  a  saturated  solution 
of  sodium  hydrogen  carbonate.  The  mixture  is  boiled  to  precipitate 
the  silver  as  metal,  and,  after  filtering  (this  is  not  strictly  necessary), 
the  liquid  is  acidified  with  hydrochloric  acid  and  then  again  made 
alkaline  with  sodium  hydrogen  carbonate.  The  excess  of  arsenite  is 
titrated  with  standard  iodine.  In  the  presence  of  other  metals,  the 
silver  is  precipitated  first  with  hydrochloric  acid,  and  the  chloride  is 
then  dissolved  in  ammonia.  After  suitable  dilution,  standard  arsenite 
is  added,  and,  after  boiling,  the  excess  of  this  is  determined  in  the 
manner  described. 

1  mol.  of  arsenious  oxide  =  4  ats.  of  silver.  L.  de  K. 

Micro-chemical  Analysis.  VIII.  The  Insoluble  Substances. 
Nicolaas  Schoorl  (Zeitsc/i.  anal,  C/iem.,  1909,  48,  678.  Compare  this 
vol.,  ii,  762,  831). — After  heating  inoderatoly  to  obtain  a  sublimate  of 
sulphur,  if  any,  the  substance  is  boiled  with  a  drop  of  water  and  the 
solution  is  carefully  decanted,  mixed  with  a  drop  of  acetic  acid,  and 
left  to  crystallise;  the  slide  is  then  examined  for  calcium  sulphate. 
Any  undissolved  residue  is  heated  with  a  drop  of  strong  sulphuric 
acid  and  then  left  to  crystallise.  Barium,  strontium,  and  lead 
sulphates  separate.  The  sulphuric  acid  is  now  complotoly  expelled 
by  heating,  and  from  the  residue  auy  silver  Bulphate  derived  from 
silver  halides  may  then  be  extracted  with  a  drop  of  water.  On 
treating  the  residue  with  hydrochloric  or  nitric  aoid,  t he  oxides  of  tin, 
antimony,  iron,  aluminium,  and  chromium  dissolve  in  quantity  sufficient 
for  recognition.  Load  sulphate  may  bo  extractod  previously  with 
ammonium  acetate. 

[nsoluble  silicates  aro  treated  with  hydrofluoric  acid  or  a  mixture  of 
ammonium  fluoride  ami  sulphuric  acid  to  expel  the  silica.  The  base 
may    then    be    readily  tested    for   by    t  In t    processes   already   described. 

Fluorides  arc  treated  with  hydrochloric  arid  and  precipitated  silica. 

L  ra  K. 

Estimation  of  Calcium  Carbonato  in  Soils.     Francis  S.  1\1aiik 

(J.  Agric.  Sei,  1909,8)  156     180).    -A  soil  h 1  from  any  trace  of 

calcium  oarbonate  originally  presenl   bj  treating  with  eold  5%  hydro 
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chloric  acid  and  keeping  for  several  hours  in  a  vacuum  over  sodium 
hydroxide  yielded  0422,  0-224,  and  0'211%of  carbon  dioxide  when 
boiled  for  three  successive  periods  of  twenty  minutes.  Similar  results, 
showing  the  production  of  carbon  dioxide  from  organic  matter  by 
boiling  with  dilute  hydrochloric  acid,  were  obtained  with  a  second 
soil. 

The  most  satisfactory  method  for  estimating  carbonates  was  found 
to  be  the  following  :  The  soil  is  boiled  with  very  dilute  hydrochloric 
acid  (5  c.c.  of  strong  acid  diluted  with  100  c.c.  of  water)  for  about 
twenty  minutes  under  reduced  pressure,  the  carbon  dioxide  being 
absorbed  by  &%  sodium  hydroxide  in  a  Reiset  tower  and  determined  by 
the  double  titration  method. 

Carbonates  may  also  be  estimated  by  boiling  the  soil  with  a 
solution  of  an  ammonium  salt.  A  current  of  air  free  from 
carbon  dioxide  is  passed  through  the  distilling  flask,  then  through  an 
acid  trap  to  retain  the  ammonia,  and  finally  through  a  Reiset  tower 
to  absorb  the  carbon  dioxide,  whioh  is  determined  by  double  titration. 

This  method  is  liable  to  give  slightly  high  results,  as  it  is  shown  that 
some  soils  contain  organic  matter  which  gives  off  carbon  dioxide  even 
when  boiled  with  water  alone.  N.  H.  J.  M. 

Estimation  of  Barium  Sulphate  in  Presence  of  Interfering 
Substances.  M.  J.  van't  Kkuys  (Chem.  Weekblad,  1909,  6, 
735 — 758). — -The  process  is  based  on  the  fact  that  in  presence  of  much 
calcium  the  barium  sulphate  obtained  contains  calcium  sulphate,  but 
is  free  from  potassium,  sodium,  magnesium,  iron,  or  cobalt.  The 
co-precipitated  calcium  may  be  readily  removed,  and  in  this  way 
a  perfectly  purs  barium  sulphate  is  left. 

To  the  liquid,  which  should  not  contain  too  much  acid,  is  added  an 
amount  of  calcium  chloride  doubly  sufficient  for  combining  with  the 
sulphuric  acid  present,  and  the  boiling  solution  is  then  precipitated 
with  a  10%  solution  of  barium  chloride ;  this  should  be  added  drop  by 
drop  until  the  amount  used  exceeds  twice  the  quantity  required.  The 
solution  is  now  boiled,  and  hydrochloric  acid  is  added  until  the  quantity 
amounts  to  about  20%  of  38%  acid,  or  a  mixture  of  hydrochloric  and 
nitric  acid  (3:1)  is  used  in  such  quantity  that  the  acidity  amounts  to 
10%.  The  whole  is  now  boiled  gently  for  three  hours  with  an  occasional 
addition  of  a  few  c.c.  of  nitric  acid  if  aqua  regia  has  been  used.  After 
allowing  the  barium  sulphate  to  deposit  for  a  moment,  the  liquid 
is  poured  off  as  much  as  possible  and  evaporated  in  a  glass  basin 
to  near  dryness.  Meanwhile,  the  precipitate  is  again  boiled  with 
150  c.c.  of  20%  hydrochloric  acid  (or  dilute  nitrohydrochloric  acid) 
and  a  few  c.c.  of  barium  chloride  for  three  hours,  and,  after  decanting, 
the  operation  is  repeated  once  more.  The  acid  liquids  are  all  evaporated 
in  the  same  dish.  The  residue  is  now  taken  up  with  boiling  water, 
and  the  whole  returned  to  the  beaker  containing  the  barium  sulphate. 
In  presence  of  iron,  however,  the  residue  should  be  heated  first  with 
about  05  c.c.  of  hydrochloric  acid  and  a  few  drops  of  nitric  acid  in  order 
to  dissolve  the  basic  iron  salts. 

After  boiling  for  a  few  minutes,  the  barium  sulphate  is  collected  and 
washed  as  usual,  and  may  be  trusted  to  be  pure  enough  for  scientific 

63—2 
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purposes.      The    results  of    sixty-eight  experiments   are   given   in  a 
table.  L.  de  K. 

Solubility  of  Bariurn  Sulphate  in  Ammonium  Acetate 
Solutions.  Giuseppe  Kernot  (Rend.  Accad.  ,SW.  Fis.  Mat.  Napoli, 
1909,  [iii],  15,  155 — 156). — In  the  analysis  of  galena,  the  usual 
method  of  separating  the  lead  from  the  barium  consists  in  treating  the 
mixed  sulphates,  obtained  by  the  action  of  nitric  acid,  with  ammonium 
acetate  solution,  which  dissolves  the  lead  sulphate.  The  author  finds, 
however,  that  the  results  yielded  by  this  method  vary  with  the  concen- 
tration of  the  ammonium  acetate  solution  employed,  owing  to  varia- 
tions in  the  amount  of  barium  sulphate  dissolved  by  this  solvent. 
Measurements  of  the  solubility  of  barium  sulphate  in  ammonium  acetate 
solutions  of  increasing  concentrations  at  25°  show  that  the  solubility 
reaches  its  maximum  (0133  gram  per  litre)  with  a  solution  contain- 
ing about  300  grams  of  ammonium  acetate  per  litre,  and  then  again 
falls  as  the  amount  of  the  salt  is  increased.  T.  H.  P. 

Estimation  of  Magnesium  Chloride  in  "Water.  Hermann 
Emde  and  Richard  Senst  (Zeitsch.  angew.  Chem.,  1909,  22,  2038 — 2040). 
— A  criticism  of  Pfeiffer's  process  (ibid.,  435).  In  this  process 
the  water,  after  being  carefully  neutralised  with  sulphuric  acid,  is 
evaporated  to  dryness,  and  the  residue  heated  for  an  hour  at  400 — 450°. 
In  the  meanwhile  the  chlorine  is  estimated  as  usual.  The  difference 
between  the  chlorine  contained  in  the  water  and  that  left  in  the 
residue  represents  magnesium  chloride. 

The  authors  state  that  the  process  is  untrustworthy  for  several 
reasons.  First  of  all,  magnesium  chloride  requires  a  higher  tempera- 
ture for  decomposition  (550 — 600°),  and  secondly,  the  process  will 
always  show  the  presence  of  magnesium  chloride,  although  none  may 
be  present  in  the  water,  owing  to  the  interaction  of  chlorides  at  a  high 
temperature  on  magnesium  sulphate,  etc.  L.  de  EL 

Estimation  of  Magnesium  Chloride  in  Water.  Pfeiffkb 
(ZtUsch.  angew.  Chem.,  1909,  22,  2040). — A  reply  to  Emde  and  Senst 
(preceding  abstract).  The  author  upholds  his  process  and  states  that 
the  apparent  loss  in  chlorine  on  heating  magnesium  sulphate  with 
sodium  chloride  is  due  to  a  sparingly  soluble  compound  of  anhydrous 
magnesium  sulphate  with  sodium  chloride.  This,  however,  dissolves 
completely  on  extracting  repeatedly  with  hot  water.  L.  lu    K. 

Simplification  of  Mosander's  Method  for  the  Separation  of 
Cerium  from  the  other  Ceritic  Earths.  Otto  IIusih  and 
I'.  WiKTii  (Ztitsoh.  anal.  Cham.,  1909,48,  679—692).     Small  quantities 

of  cerium  m  ceritic  earl  lis  may  I Btimated  as  follow     :  A  boat  (>0  grams 

of   the  mixed  nitratei  are  precipitated  with  ammonia  and   the  excess  is 

boiled  off,  Alter  adding  40  0.0,  of,  ■"■".  hydrogen  peroxide,  a  rapid 
current  of  chlorine  u  passed  for  half  an  hour.  The  precipitate  is 
freed  from  other  ceritic  compounds  by  redissolving  in  nitric  acid  and 
reprecipitatioD  as  described,     It  is  finally  converted  by  ignition  into 

cerium  dioxide 
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A  special  precipitating  flask  with  stiirer  is  described,  the  object  of 
which  is  to  prevent  the  unpleasant  effects  of  the  chlorine. 

L.  de  K. 

[Estimation  of]  Iron  and  Copper  in  Cheese  Curds.  A. 
Schaeffer  (Milchw.  Zentr.,  1900,  5,  425 — 430). — Estimation  of 
Inorganic  Iron. — Twenty  grams  of  the  curds  are  rubbed  in  a  porcelain 
mortar  with  about  twenty  drops  of  ammonia,  D  0-96,  until  the  mass  has 
become  transparent.  Five  drops  of  yellow  ammonium  sulphide  are 
next  added,  and,  after  triturating  the  mass,  it  is  placed  on  a  plate  of 
porcelain  or  opaline  glass.  After  ten  minutes,  the  colour  is  compared 
with  a  colour  scale  showing  amounts  of  iron  varying  from  0-0, 
0-0003,  00007,  0  001,  and  0002%.  Organically  combined,  or  natur- 
ally occurring,  iron  is  not  indicated  by  this  test. 

Estimation  of  Copper. — A  simple  test  for  copper  similar  to  the 
above  has  not  yet  been  worked  out.  The  curd  must  be  burnt  in 
presence  of  sodium  carbonate  and  a  little  potassium  nitrate,  and  the 
ash  tested  for  copper  in  the  usual  manner.  L.  de  K. 

Sanchez's  Process  for  the  Separation  of  Nickel  and  Cobalt. 
Hermann  Gross.mann  (Zeitsch.  angew.  Cham.,  1909,  22,  2005 — 2006). 
— The  author  having  tried  Sanchez's  process  (this  vol.,  ii,  621),  states 
that,  although  based  on  an  interesting  reaction  (behaviour  of  the 
complex  cyanides  with  silver  nitrate),  it  cannot  be  recommended  for 
analytical  purposes. 

First  of  all  the  preliminary  separation  of  cobalt  and  nickel  sulphides 
from  the  other  metals  of  the  ammonium  sulphide  group  by  means  of 
dilute  hydrochloric  acid  is  known  to  be  inaccurate.  Again,  the  final 
precipitation  of  the  nickel  by  means  of  bromine  and  sodium  hydroxide 
does  not  yield  an  oxide  of  a  constant  composition.  L.  de  K. 

Estimation  of  Molybdenum  in  Molybdenite.  E.  Collett  and 
Moritz  Eckardt  (Chem.  ZeiL,  1909,  33,  96S— 969).— The  methods 
for  the  estimation  of  molybdenum  are  reviewed,  and  the  loss  of 
weight  in  igniting  molybdic  acid  is  recorded  in  the  form  of  a  curve. 
The  following  method  is  recommended. 

The  finely  powdered  molybdenite  (0-3  gram)  is  digested  with  25  c.c. 
of  fuming  nitric  acid  for  two  to  three  hours,  the  solution  evaporated, 
and  the  residue  heated  with  1 — 2  c.c.  of  concentrated  sulphuric  acid, 
dissolved  in  50  c.c.  of  water,  and  filtered  while  warm.  The  residue  is 
washed  on  the  filter  with  water,  dilute  ammonia,  and  again  with  water. 
Ammonia  is  added  to  the  united  filtrates  until  iron  and  alumina  are 
precipitated,  the  filtrate  is  then  concentrated  to  150 — 200  c.c,  and  an 
excess  of  ammonium  sulphide  added.  Copper  sulphide  is  filtered  off, 
the  filtrate  warmed  with  hydrochloric  acid,  and  the  molybdenum 
sulphide  collected.  The  filtrate  is  evaporated,  most  of  the  ammonium 
falts  expelled  by  heat,  the  residue  dissolved,  and  ammonia  and 
ammonium  sulphide  added.  The  two  molybdenum  sulphide  precipitates 
are  united,  and  weighed  after  ignition  with  sulphur  in  hydrogen  as 
WoSj.  C.  H.  D. 
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Analysis  of  Molybdenite.  Woldemar  Trautmann  (Chem.  Zeit., 
1909,  33,  1106 — 1107). — The  following  process  is  recommended  : 
0'3  gram  of  the  ore,  which  need  not  be  very  finely  powdered,  is  mixed 
with  a  mixture  of  equal  parts  of  sodium  peroxide  and  sodium  hydroxide 
and  heated  in  a  covered  nickel  crucible,  gently  at  first,  and  then  for 
five  minutes  at  a  bright  red  heat.  When  cold,  the  mass  is  dissolved 
in  hot  water,  and  the  liquid  filtered  off  from  any  undissolved  matter. 
To  the  filtrate  is  added  an  excess  of  yellow  ammonium  sulphide,  and, 
after  warming  on  the  water-bath,  a  slight  excess  of  dilute  sulphuric 
acid  is  cautiously  added.  After  removing  the  excess  of  hydrogen 
sulphide  by  means  of  a  current  of  air,  the  precipitate  is  collected  and 
washed.  When  dry,  it  is  detached  from  the  filter,  the  filter-ash 
is  added,  and  the  whole  converted  into  molybdenum  trioxide  by  heating 
in  a  porcelain  crucible  over  a  very  small  flame.  The  precipitate  may 
also  be  weighed  as  sulphide  (preceding  abstract).  L.  de  K. 

Coloration  in  Peroxidised  Titanium  Solutions ;  Colorimetric 
Methods  of  Estimating  Titanium  and  Fluorine.  H.  E.  Merwin 
(Amer.  J.  Sci.,  1909,  [iv],  28,  119— 125).— An  investigation  show- 
ing that  in  the  colorimetric  estimation  of  titanium,  and  the  indirect 
colorimetric  estimation  of  fluorine  (which  has  a  bleaching  effect  on  the 
titanium  solution  oxidised  with  hydrogen  peroxide),  due  notice  should 
be  taken  of  the  amount  of  alkali  sulphate  present,  and  also  of  the 
temperature  and  free  acidity.  L.  de  K. 

Analysis  of  Sulphur  Antimonii  Auratum.  Felix  Jacobsohn 
(Gummi  Zed.,  1909,  23,  1075.  Compare  Abstr.,  1908,  ii,  540).— 
When  antimony  pentasulphide  is  distilled  with  concentrated  hydro- 
chloric acid,  the  estimation  of  the  sulphur  combined  as  hydrogen 
sulphide  gives  untrustworthy  results,  it  being  found  that  varying 
amounts  of  the  free  element  combine  to  form  an  excess  of  hydrogen 
sulphide  beyond  that  required  by  the  formula  SboS^  +  6HC1  =  2SbCI3  + 
3H,S  +  S,.  F.  M.  G.  M. 

Estimation  of  [Tantalic  and  Columbic]  Acids.  Ludwio  Weiss 
and  Mas  LandeCKBB  (Ztilsch.  anorg.  Chem.,  1909,  64,  65 — 103). — 
Columbic  acid,  precipitated  by  sulphuric  acid,  retains  this  acid,  and 
the  usual  method  of  removal  by  igniting  with  ammonium  carbonate 
is  unsatisfactory.  If  the  acid  is  neutralised  with  ammonia,  the  pre- 
cipitate settles  well,  and  is  readily  washed  free  from  sulphate  with 
dilute  ammonia.  It  is,  however,  better  to  precipitate  from  the 
alkalineeolution  with  acetic  acid.    I  roil  is  hi  od  by  dissolving  the 

freshly  preoipitated  add  in  a  mixture  of   o  alic   and    tartaric  acids, 
adding  ammonia,  and  passing  a  current  of  hydrogen  sulphide,  the  iron 
alone  I >.  i n -^  precipitated.     The  complex    Columbia  or  tantalic  oxalates 
well  from  the  filtrate,  :uid  yiel.l  tin'  pure  acids  on  ignition 
tins  veil,  ii,  852).     Aluminium  i    not  removed  by  tins 

1 1  i.it at, 

For  separation  from  all  otb  titanium,  the   ulphuric 

heated  with  sulphur  dioxide;  the  precipitate  (lien 

.  '.hi  hi,  -  only  Columbia  and  tantalic  an  J: .  with  any  ini  olubls 

ulphates.     Any  tin  in  the  precipitate  ma]  bi  removed  with  ammonium 
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sulphide.  To  remove  calcium  sulphate,  etc.,  warm  sulphuric  acid  and 
hydrogen  peroxide  are  added,  when  the  earth  acids  dissolve  com- 
pletely. 

In  the  alkaline  fusion  of  mixtures  containing  titanium,  a  compound 
of  titanium  and  columbium  appears  to  be  formed  to  some  extent ;  this 
is  hindered  by  the  addition  of  an  oxidising  agent  to  the  alkali.  For 
the  quantitative  estimation,  sodium  nitrate  is  used.  After  dissolving 
in  water  and  filtering,  very  little  titanium  remains  in  solution, 
and  this  is  completely  precipitated  by  hydrogen  sulphide  without 
carrying  down  the  other  earth  acids.  Sodium  peroxide  and  borax 
gave  incomplete  separations.  A  mixture  of  six  parts  potassium 
cyanide  and  one  part  potassium  hydroxide  effects  complete  separation, 
the  titanium  becoming  insoluble.  Sodium  carbonate  and  sulphite,  and 
various  acid  mixtures,  fail  to  give  .a  complete  separation. 

Columbic  and  tantalic  acids  are  best  separated  from  one  another  by 
fusing  with  sodium  carbonate  and  nitrate,  dissolving  in  warm  water, 
cooling,  and  precipitating  tantalum  with  carbon  dioxide.  Slight 
variations  in  the  conditions  diminish  the  accuracy  of  the  separation. 

For  the  complete  analysis  of  minerals,  the  material  is  fused  with 
potassium  hydrogen  sulphate  until  clear,  extracted  with  hot  water 
containing  sulphuric  acid,  and  sulphurous  acid  is  added  to  the  boiling 
solution  until  the  precipitate  becomes  flocculent.  After  twenty  to 
thirty  minutes'  boiling,  the  precipitate  is  collected  and  washed  with 
sulphurous  acid.  The  residue,  containing  tantalum,  columbium, 
titanium,  and  tin,  is  neutralised  with  ammonia,  extracted  with 
ammonium  sulphide,  heated  in  a  platinum  crucible,  and  fused  with 
sodium  carbonate  and  nitrate.  The  analysis  is  completed  as  above. 
Several  complete  analyses  of  tantalite  are  given. 

The  paper  concludes  with  a  list  of  the  qualitative  reactions  of 
tantalum  and  columbium.  C.  H.  D. 

Determination  of  the  Degree  of  Polution  of  Sea-water  by 
the  Estimation  of  the  Organic  Matters.  C.  Lexormaxd  {Bull. 
Sci.  Pharm.,  1909,16,  253— 258).— To  100  c.c.  of  the  clear  but  not 
filtered  sample  are  added  1  gram  of  pure  potassium  carbonate  and 
10  c.c.  of  permanganate  solution  (made  by  dissolving  3-95  grams 
of  the  salt  up  to  1  litre  of  water  and  diluting  this  tenfold  before  use). 
The  liquid  is  boiled  for  ten  minutes,  and  then  cooled  rapidly  and 
diluted  to  100  c.c.  It  is  then  introduced  into  a  suitable  colorimeter, 
and  compared  with  a  standard  made  by  diluting  10  c.c.  of  the  dilute 
permanganate  to  100  c.c.  The  loss  in  permauganate,  which  is  then 
expressed  in  oxygen,  is  thus  readily  ascertained.  The  use  of  a  suitable 
green  glass  in  order  to  absorb  the  red  colour  is  recommended.  In  some 
experiments  made,  the  oxygen  absorbed  by  the  water  agreed  very  well 
with  the  number  of  bacteria  present,  and  the  author  thinks  that 
in  most  cases  the  chemical  test  will  suffice. 

The  self-purification  of  sea-water  appears  to  take  place  with  amazing 
rapidity.  L.  he  K. 

Detection  of  Nitronaphthalene  in  Mineral  Oils.  Fekd.  Sghdle 
(C/um.    Zeit.,   1909,  33,   1093).— Ten    grams  of  the  mineral   oil,  or 


944  ABSTRACTS   OF   CHEMICAL   TAPERS. 

a  mixture  of  mineral  and  vegetable  oil,  are  mixed  with  0'5  gram 
of  American  rosin  and  heated  in  a  tube  to  290 — 300°.  After  cooling 
to  80°,  4  grams  of  10%  sulphuric  acid  are  added,  and  the  whole  is  well 
shaken  ;  the  tube  is  then  placed  in  a  boiling-water  bath,  and,  after 
some  time,  the  acid  layer  is  drawn  off.  On  adding  a  few  c.c.  of  cold 
saturated  potassium  dichromate,  an  azure-blue  precipitate  of  amino- 
naphthol  is  obtained  even  with  as  little  as  0'05%  of  nitro- 
naphthalene.  The  precipitate  may  be  washed  with  dilute  alkali  and 
then  with  water,  and  further  identified  by  the  fact  that  its  alcoholic 
solution  has  a  rose  colour  and  its  solution  in  benzene  a  cherry-red 
colour,  or,  if  very  dilute,  a  rose-red  one.  L.  de  K. 

Detection  of  Allyl  Alcohol  and  its  Derivatives.  Georges 
Deniges  {Bull.  Hoc.  Mm.,  1909,  [iv],  5,  878 — 879). — Two  groups  of 
colour  reactions  are  described,  depending  on  the  formation  from  allyl 
alcohol  of  (1)  glyceraldehyde  and  (2)  dihydroxyacetone,  and  the  con- 
densation of  these  products  with  various  reagents. 

Bromine  water  (0'6  c.c.  in  100  c.c.  of  water)  is  added  to  0-l  c.c.  of 
allyl  alcohol  until  a  slight  permanent  coloration  is  obtained,  and  the 
liquid  is  then  boiled,  allowed  to  cool,  and  divided  into  portions 
of  0'4  c.c.  To  each  of  these,  0-l  c.c.  of  a  5%  solution  of  codeine, 
resorcinol,  thymol,  or  /3-naphthol  is  added,  followed  by  2  c.c.  of  sulphuric 
acid  (D  =  T84),  and  the  mixture  warmed  during  three  or  four  minutes 
at  100°.  Codeine  and  thymol  give  reddish-violet  colorations,  resorcinol 
wine-red,  and  /3-naphthol  yellow  with  a  greenish  fluorescence. 

The  second  group  of  colour  reactions  is  obtained  by  adding  to  the 
brominated  liquid,  obtained  as  described  above,  5  c.c.  of  bromine  water 
(0-6  c.c.  in  100  c.c.  of  water),  heating  during  twenty  minutes  at  100°, 
then  boiling  to  remove  excess  of  bromine,  and  cooling.  This  preparation 
gives  the  usual  colour  reactions  of  dihydroxyacetone  (this  vol.,  ii,  "J72, 
273,  148).  T.  A.  11. 

Estimation  of  Essential  Oil  and  Eugenol  in  Cloves. 
It.  Rbiob  (Zeittch.  Nahr.  Qmuaam.,  1909,  18,  401— 412).— The 
t  ial  oil  is  separated  by  subjecting  the  cloves  to  steam  distillation  ; 
for  this  purpose  a  weighed  quantity  of  from  10  to  20  grama  of  the 
cloves  is  ground  up  with  pumice  stoue  and  placed  in  a  brass  cylinder 
provided  with  a  perforated  false  bottom;  a  second  cylinder  fitting 
over  the  top  of  the  first  serves  as  a  cover.  This  second  cylinder  con- 
i  spiral  spring  attached  to  a  disk,  which  presses  on  the  mixture 
in  the  first  cylinder.  A  tube  leading  from  the  bottom  of  the  latter  is 
conneoted  with  a  .steam  boiler,  whilst  a  tube  at  the  top  of  the  second 
cylinder  or  cover  is  attaohed  to  an  ordinary   Liebig  condenser.     The 

cylindois  are  surrounded  by  a  steam  jacket  supplied  with  steam  from 
the  boiler.  About  200  CO.  of  distillate  are  collected  and  saturated 
with  sodium  chloride,  the  essential  oil  being  then  extracted  with 
pentana  The  pentane  solution  is  evaporated  in  the  manner  described 
previon  ly  by  the  author  (Ab  tr.,  L908,  ii,  L075),  and  the  residue  of 
ml  oil  is  weighed.  The  quantity  of  eugenol  in  the  essential  oil 
is  ascertained  by  heating  1-5  grams  of  the  oil  with  lid  c.c.  of  .V,  sodium 
hydroxide  solution   on  a   water-bath  and  under  a  reflux  apparatus. 
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After  being  heated  for  fifteen  minutes,  the  mixture  is  cooled  and  the 
undissolved  portion  of  the  oil  is  removed  by  extraction  with  light 
petroleum.  The  alkaline  solution  is  then  diluted  with  5%  sodium 
hydroxide  to  a  volume  of  30  c.c,  of  which  15  c.c.  are  shaken  with  5  c.c. 
of  25%  sulphuric  acid,  6  grams  of  sodium  chloride,  and  20  c.c.  of 
pentane.  When  the  pentane  has  separated,  an  aliquot  part  of  it  is 
transferred  to  a  weighed  vessel,  the  pentane  is  evaporated  as  described 
previously,  and  the  residue  of  eugenol  is  weighed.  The  following  per- 
centage quantities  of  essential  oil  and  eugenol  were  found  in  various 
samples  of  cloves : 

Essential  oil.  Eugenol. 

Amboyna  cloves  21'3— 22-1  17'0— 17'0 

Zanzibar       „        18-4— 20*1  15-4— 16-6 

Ground        ,,      (commercial)    17'0— 19-3  15-5-16-3 

Clovestalks 5"8—  07  5"4—  57 

W.  P.  s. 

Presence  of  Inositol  as  a  Characteristic  of  Natural  Wines. 
G.  Meillere  (J.  Pharm.  Chim.,  1909,  [vi],  30,  247— 249).— Referring 
to  Perrin's  suggestion  (this  vol.,  ii,  624),  that  since  inositol 
occurs  in  all  natural  wines,  its  detection  serves  to  distinguish  these 
from  artificial  wines,  the  author  points  out  that  he  had  already  drawn 
attention  to  this  method  of  identifying  natural  wines^J".  Pharm.  Chim., 
1908,  [vij,  30,  October).  Perrin's  method  of  isolating  and  characteris- 
ing inositol  is  criticised  in  comparison  with  the  author's  own  method 
(Abstr.,  1906,  ii,  811).  T.  A.  H. 

New  Method  of  Working  in  the  Estimation  of  Sugars  by 
Bonnan's  Process.  P.  Maillard  (Ann.  Chim.  anal.,  1909,  14, 
342 — 348,  370 — 374). — A  table  is  given  showing  the  factor  to  be  used 
in  the  estimation  of  dextrose,  which  figure  varies  considerably  with  the 
time  taken  up  in  the  titration  with  Bonnan's  copper  solution.  For 
lactose,  a  special  table  has  been  constructed.  The  tables  also  give 
divisors  by  which  the  amount  of  dextrose  or  lactose  per  litre  can  be 
obtained.  From  the  amount  of  dextrose  found,  the  equivalent  amount 
of  inverted  sugar  is  obtained  by  dividing  by  096,  and  that  of  lwvulose 
by  dividing  by  0-923. 

Actual  Operation. — In  the  case  of  very  weak  solutions  a  definite 
amount  of  pure  dextrose  solution  (8  grams  per  litre)  may  be  added 
and  allowed  for;  10  c.c.  of  Bonnan's  copper  solution,  10  c.c.  of 
tartrate  solution,  5  c.c.  of  ferrocyanide  solution,  and  0-25 — 0-30  gram 
of  pumice  are  placed  in  a  short-necked,  100 — 150  c.c,  llat-bottomed 
flask,  and  heated  with  a  Bunsen  burner  in  such  a  manner  that  boiling 
starts  after  two  and  a-quarter  to  two  and  a-half  minutes.  After  two 
and  a-half  minutes,  the  liquid  should  be  actively  boiling,  and  the  sugar 
solution  may  now  be  added  from  a  burette  with  stopcock. 

The  nozzle  of  the  burette  is  placed  at  a  distance  of  1  cm.  above  the 
neck  of  the  ilnsk,  and  the  dextrose  solution  is  run  in  at  the  rate  of 
2 — 6  c.c.  per  minute.  The  moment  the  first  drop  is  added,  the  time  is 
noted,  and  the  instant  the  liquid  turns  yellow,  the  stopcock  is  regulated 
with  the  fingers,  and  turned  oft'  at  once  when  a  brown  precipitate  forms. 
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The  exact  time  taken  up  by  the  titration  is  then  recorded,  and  refer- 
ence is  made  to  the  tables.  If  the  amount  of  dextrose  solution 
required  exceeds  12  c.c,  O'l  c.c.  should  be  deducted  for  every  1  c.c. 
used  in  excess. 

In  the  case  of  lactose,  the  solution  should  not  be  added  too  rapidly 
to  the  copper  solution.  Maltose  behaves  like  lactose,  but  the  result 
expressed  as  lactose  must  be  divided  by  0'848. 

Processes  are  also  given  for  rendering  the  method  applicable  to 
urines  and  milks.  L.  de  K. 

Detection  of  Sucrose  and  Sugars  in  General.  M.  Emmanuel 
Pozzi-Escot  (Bull.  Assoc,  chim.  Sucr.  Dist.,  1909,  27,  179 — 180). — 
The  test  described  previously  (Abstr.,  1908,  ii,  740)  is  rendered  more 
sensitive  if  1  c.c.  of  5%  ammonium  molybdate  solution  is  added  to 
2  c.c.  of  the  sugar  solution,  and  this  mixture  then  poured  on  the 
surface  of  the  sulphuric  acid.  A  blue  coloration  is  obtained  at  the 
junction  of  the  liquids  if  as  little  as  0'0005  gram  of  sucrose  is  present, 
and  0-00002  gram  may  be  detected  if  the  aqueous  layer  is  heated.  The 
coloration  is  also  given  by  other  carbohydrates,  but  is  not  so  intense 
as  in  the  case  of  sucrose.  W.  P.  S. 

Explanation  of  the  Colour  Reactions  of  Sugars.  Reactions 
Due  to  the  Formation  of  2-Hydroxy-4-rnethylfurfuraldehyde. 
Reactions  of  Pettenkofer  and  Seliwanoff.  Jules  Ville  and 
Eugene  Deruien  (Bull.  Soc.  chim.,  1909,  [iv],  5,  895— 901).— It  has 
been  shown  already  (Ville,  Abstr.,  1907,  ii,  913,  and  Villo  and  Derrien, 
Compt.  rend.  Soc.  Biol.,  1909,  66,  175)  that  Mylius'  assumption 
i  Abstr.,  1887,  1149)  that  Pettenkoler's  reaction  is  due  to  the  forma- 
tion of  furfuraldehyde  is  inaccurate  (compare  Deniges,  this  vol.,  ii,  448). 
Kiermayer  has  observed  (Abstr.,  1896,  i,  144)  that  by  the  action  of 
oxalic  acid  on  hevulose,  2-hydroxy-4-mothylfurfuraldehyde  is  obtained. 
The  authors  now  find  that  if  the  latter  substance,  or  the  anhydride 
into  which  it  passes  readily  (loc.  cit.),  be  substituted  for  la;vulose  or 
sucrose  in  Pettoukofer's  roaction,  the  colour  produced  is  identical 
Bpectroscopically  with  that  obtained  in  the  reaction  as  usually  applied  ; 
whence  they  conclude  that  it  is  to  the  formation  of  this  substance  from 
the  Bugar  and  its  condensation  with  bile  acids  that  the  colorationis  due. 
Further,  they  show  that  this  is  also  the  mechanism  of  Seliwanoff 's 
tost  for  keto-sugars,  the  l!oas  reaction  for  hydrochloric  acid  in  gastric 
juice,  and  of  other  similar  tests.  The  tact  that  certain  of  the  aldo- 
liexoses  also  give  these  reactions,  although  with  difficulty,  18  explained 
by  the  suggestion  that  they  may  be  converted  into  koto-hexoses  by  the 
action  of  the  acid  used.  T.  A.  II. 

The  Author's  Method  for  the  Estimation  of  Glycogen,  anil 
the  Specificity  of  Substances  of  the  Animal  Body.  Ki>uari> 
1'h.i  (;i:k  {I'jlwjer's  Avcliiv,  1909,  120,  868 — 878). — Further  experi 
men)  bare  been  carried  out  by  Franoke  under  the  author's  direction 
winch  shew  thai  glycogen  ia  not  altered  bj  beating  either  with  dilute 
or  concentrated  potassium  hydroxide  solutions,     The  errors  obtained 

by    heating    organs   with    dilute    alkali    for    the    purpose    of    isolating 


ANALYTICAL  CHEMISTRY.  947 

glycogen  are  due  possibly  to  the  fact  that  the  protein  is  not  entirely 
destroyed,  and  this  carries  down  with  it  some  glycogen.  The  glycogen 
may  also  undergo  change  during  the  process  of  isolation  by  the  ferments 
of  the  organ.  For  these  reasons,  a  stronger  alkaline  solution  is  advisable. 
The  best  concentration  is  30%.  The  method  of  separating  the  glycogen 
from  organs  is  given  in  detail  by  the  author,  who,  in  conclusion,  calls  atten- 
tion to  the  fact  that  the  same  glycogen  is  obtained  from  all  species  of 
animals,  contrasting  this  with  the  species  differences  in  the  proteins. 

S.  B.  S. 

Separation  of  Mixtures  of  Sonie  Aliphatic  Acids  by  means 
of  Benzene  and  Toluene.  Thomas  R.  Hodgson  {Analyst,  1909, 
34,  435 — 436). — Lasserre  (Abstr.,  1907,  ii,  991)  having  communi- 
cated a  process  for  the  separation  of  volatile  fatty  acids  by  shaking  the 
aqueous  solution  with  benzene,  the  author  has  investigated  the  method 
and  found  that  the  process  cannot  lay  claim  to  accuracy,  although  by 
due  observance  of  conditions  it  may  be  of  some  utility. 

The  best  results  are  obtained  when  the  acid  solutions  to  be  ex- 
tracted are  shaken  with  twice  the  volume  of  benzene ;  toluene  has  no 
advantage  over  benzene.  L.  de  K. 

Experiments  on  the  Separation  of  Mixtures  of  Some 
Aliphatic  Acids  by  means  of  Benzene.  Charles  A.  Keane  and 
Percival  Narracott  (Analyst,  1909,  34,  436—438). — An  investigation 
of  Lasserre's  process  (see  preceding  abstract).  From  experiments 
made  with  formic  acid,  acetic  acid,  propionic  acid,  jw-butyric  acid,  iso- 
butyric  acid,  and  isovaleric  acid,  it  is  shown  that  the  separation  of 
their  aqueous  mixtures  by  means  of  benzene  is  influenced  by  the 
proportions  and  concentrations  of  the  acids,  and  that  the  method 
does  not  therefore  rest  on  a  satisfactory  principle.  L.  de  K. 

Estimation  of  Fatty  Matters  in  Fseces.  A.  Chapus  (J.  Pharm. 
Chim.,  1909,  [vi],  30,  301— 304).— Ten  grams  of  the  well  mixed 
sample  are  triturated  with  20  grams  of  anhydrous  sodium  sulphate,  the 
dry  mass  is  introduced  into  an  extraction  tube,  and  the  mortar  is 
rinsed  with  another  5  grams  of  sodium  sulphate.  In  the  case  of  very 
liquid  faeces,  the  quantity  of  sodium  sulphate  should  be  increased. 

The  mass  is  extracted  with  anhydrous  ether,  which  is  then  recovered 
by  distillation.  The  residue  is  dissolved  in  50  c.c.  of  hot  alcohol,  and 
titrated  with  jY/lO-potassiuni  hydroxide.  This  gives  the  amount  of 
free  fatty  acids  calculated  as  stearic  acid.  Another  10  grams  of  the 
sample  are  then  treated  as  before,  after  first  adding  a  slight  excess  of 
hydrochloric  acid  to  decompose  any  soapy  matter.  The  ethereal 
extract  is  then  evaporated  in  a  weighed  dish,  and  the  residue,  after 
drying  in  a  vacuum  over  sulphuric  acid,  is  weighed.  It  is  then 
dissolved  in  alcohol  and  titrated  with  iY/10-potassium  hydroxide,  using 
phenolphthalein  as  indicator.  From  the  result  obtained  and  after 
allowing  for  the  free  acids,  the  acids  existing  as  soap  and  the  neutral 
fat  are  readily  calculated.  L.  de  K. 

Leucine  Fraction  of  Proteins.  Phcebus  A.  Levene  and  Donald 
D.  Van  Slyke  (J.  Biol.  Chem.,  1909,  6,  391—418,  419—430).— 
Leucine   and    d-isoleucine    may    be    separated    quantitatively    from 
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d-valine  as  the  normal  lead  salt.  The  relative  proportion  of  the  leucine 
isomerides  may  be  determined  polarimetrically  in  10%  hydrochloric 
acid  solution  ;  they  may  be  separated  from  each  other  by  Ehrlich's 
method  of  extracting  their  copper  salts  with  methyl  alcohol.  The  specific 
rotation  of  t'soleucine  is  +  37-4°,  instead  of  +  36-8°  as  given  by  Ehrlich. 
A  comparison  of  the  percentage  figures  obtained  by  the  new  method 
with  those  given  by  Abderhalden  is  as  follows : 

From  caseinogen.                             From  edestiu. 
a -• 

New  New 

method.         Abderhaldeu.  method.         Abderlialden. 

Leucine    7'92 


} 


10-5  8-1  20-9 

MoLeucme    1  43  J 

Valine 6"69  10  5-6  0-45 

No  doubt  all  previously  published  estimations  of  leucine  in  proteins 
require  revision.  W.  D.  H. 

Volumetric  Estimation  of  Thiocyanic  Acid  and  the  Causes 
of  the  Low  Results.  K.  Schroder  (Zeitsch.  offentl.  Ckem.,  1909, 
15,  321 — 336). — As  the  result  of  a  large  number  of  experiments,  the 
author  arrives  at  the  following  conclusions.  The  decrease  in  per- 
manganate consumed  increases  with  the  time  of  the  titration.  If  the 
manganese  is  precipitated  with  sodium  carbonate  and  then  again 
redissolved  by  adding  hydrochloric  acid,  more  permanganate  will  be 
required  to  complete  the  reaction.  If  the  solutions  are  very  dilute,  the 
air  should  be  excluded. 

The  best  results  are  obtained  by  adding  an  excess  of  permanganate 
to  the  hot  solution  acidified  with  sulphuric  and  phosphoric  acids.  The 
free  permanganate  is  then  titrated  in  the  usual  way  with  oxalic  acid  or 
hydrogen  peroxide.  Probably  good  results  may  be  also  obtained  by 
rapidly  titrating  with  permanganate  in  a  current  of  carbon  dioxide. 

L.  dk  K. 

Jaffe's  Colorimetric  Method  for  the  Estimation  of 
Creatinine.  A.  Chaston  Chapman  (C/tem.  Afttcs,  1909,  ICO,  175*). — 
The  author  has  shown  that  Julio's  picric  acid  test  being  due  to  a  some- 
what complex  reducing  action,  it  is  clear  that  the  conditions  under 
which  the  test  is  carried  out  must  bo  fairly  closoly  defined  if  accurate 
results  are  to  be  obtained.  The  temperature  is  of  paramount  import- 
ance, as  also,  but  in  a  less  degree,  is  the  time.  The  presence  of 
dextrose  does  not  seem  to  interfere  when  working  with  cold  solutions. 
Attention  is  also  called  to  tho  necessity  of  working  witli  solutions 
sufficiently  diluted.  L  on  C 

[Estimation  of  Quinine  and  its  Excretion  in  Urine.]     Paih. 

Qroubb  (Aroh.  axp.   Paih.  Pharm.,  19(H),  61,  -71.     Compare  Nishi, 

this  vol.,  n,  710). — Nishi  objected  to  the  author's  method  ol  estimating 

< j ii i ii i no  by  extraction  with  ether  in  presence  of  charcoal.      The  author 

Mention  to  the  fact,  however,  that    the  e\t  rael  ion  W08  made  with 

dried  tub  banoe  and  not  in  the  presenoe  of  Liquids,  B,  B,  Si 

•  and  Analyst,  1909,  34,  476—483. 
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Indices  of  Refraction  of  Mixtures  of  Methyl  Alcohol  and 
Water.  III.  Antony  G.  Doroschewsky  and  S.  V.  Dvorschantschik 
{J.  Buss.  Phys.  Chem.  Soc,   1909,  41,   951—958.     Compare  Abstr., 

1908,  ii,  241,  785).— For  absolute  methyl  alcohol,  D}£  is  0-79047 
and  n„  1  -33057.  For  mixtures  of  methyl  alcohol  and  water,  the 
index  of  refraction  increases  to  a  maximum  of  n]f  1-34378  or 
'/<!;''  1-34308  for  a  50%  solution.  The  temperature-coefficient,  dnjdt, 
of  the  index  of  refraction  varies  quite  regularly  from  0'00040  for 
methyl  alcohol  to  0-00009  for  water.  The  values  of  a,  /J,  and  y  (compare 
this  vol.,  ii,  841)  are  calculated  for  each  10%  of  the  alcohol  from  10% 
to  90%,  the  mean  (and  limiting)  values  being  0-982  (0-973— 1 -000), 
0-895  (0-883— 0-913),  and  1126  (1-110—1-138)  respectively,  so  that 
for  aqueous  methyl  alcohol,  just  as  for  aqueous  ethyl  alcohol,  the 
mean  value  for  a  is  approximately  the  arithmetic  mean  of  those 
for  /3  and  y.  For  these  mixtures  there  exists,  as  Pulfrich  assumed 
(Zeilsch.  physikal.  Chem.,  1889,  4,  561),  a  constant  relation  between 
the  contraction  of  volume  and  the  contraction  of  refractive  capacity. 

From  the  numbers  calculated  by  means  of  the  three  general  formulae 
for  the  refraction:  {n-\)jd,  (n2  -  l)/(n2+  2)d,  and  (n-  -  l)/d,  firstly, 
without  correction,  and  secondly,  with  introduction  of  the  Pulfrich-Hess 
correction  (compare  this  vol.,  ii,  1),  it  is  seen  that  the  most  satisfactory 
uncorrected  results  are  yielded  by  Gladstone's  formula  ;  the  other  two 
formulre,  even  when  corrected,  give  results  less  concordant  than  those 
of  the  Gladstone  formula.  The  best  results  of  all  are  obtained  by 
means  of  the  Gladstone  formula  with  Pulfrich's  correction  : 

(»-l)(l-oc)/rf(l-c) 
{Zeitsch.  physikal.  Chem.,  1889,  4,  561).  T.  H.  P. 

Determination  of  the  Dispersion  of  Light  in  Non- 
Luminous  Saturated  Sodium  Vapour  at  385°.  Stanislaw 
Loria  {Bull.  Acad.  Sci.  Cracow,  1909,  39 — 60). — The  sodium  vapour 
was  contained  in  a  transparent  quartz  tube,  and  the  measurements  of 
the  dispersion  were  made  by  an  interference  method  within  the  limits 
of  the  visible  spectrum  between  \  =  6'145  x  10~5  cm.  and  \  =  5-693  x 
lO-5  cm.  at  3S5°.  The  results  are  given  in  tables  and  curves,  and  it 
is  shown-that  there  is  good  agreement  between  the  observed  values 
and  those  calculated  on  the  dispersion  theory.  An  estimate  is  made 
of  the  ratio  of  the  number  of  dispersion  electrons  to  sodium  atoms  in 
equal  volumes  of  the  saturated  vapour.  G.  S. 

Spectrum  of  Magnesium  Hydride.     A.  Fowler  {Phil.  Trans., 

1909,  A,  209,  447 — 478). — Photographs  have  been  taken  of  the 
spectrum  of  an  electric  arc  between  magnesium  rods  in  an  atmosphere 
of  hydrogen  at  a  pressure  of  one  to  three  inches  of  mercury.  The 
wave-lengths  of  about  two  thousand  lines  composing  the  three 
principal    flutings    have   been    determined.     The    head    lines   in   the 
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various  groups  of  flutings  correspond  with  the  wave-lengths  5621-57, 
521  Ml,  484492,  4371-8,  and  approximately  2430.  The  identification 
of  magnesium  hydride  in  the  sun-spot  spectrum  is  confirmed.  The 
presence  of  the  magnesium  hydride  flutings  accords  with  the  view 
that  spots  are  regions  of  reduced  temperature,  and  that  their 
darkness  is  partly  due  to  absorption.  The  question  as  to  whether 
lines  of  magnesium  hydride  are  present  in  the  ordinary  solar 
spectrum  is  not  definitely  settled,  but  it  is  probable  that  very  few,  if 
any,  of  the  thousands  of  lines  tabulated  by  Rowland  are  to  be 
accounted  for  by  this  substance.  H.  M.  D. 

Chemical  Reactions  of  Phosphorescence.  Wilder  D. 
Bancroft  (Zeitsch.  physikal.  Cliem.,  1909,  69,  15 — 18). — Regarding 
phosphorescence  as  a  chemical  reaction,  eight  possible  types  of 
reactions  are  suggested  which  might  give  rise  to  phosphorescence, 
and  methods  for  differentiating  between  most  of  these  are  given. 
The  question  is  to  be  investigated  experimentally  on  the  lines  laid 
down.  G.  S. 

Influence  of  Constitution  on  the  Rotatory  Power  of 
Optically  Active  Substances.  Hans  Rupe  (Anualen,  1909, 
369,  311— 369).— See  this  vol.,  i,  927. 

Stereoisomerism  of  Internally  Complex  Salts.  Heinrich 
Ley  and  H.  Winkler  (Bar.,  1909,  42,  3894— 3902).— See  this 
vol.,  i,  886. 

Luminescence  and  Crystalline  Form  of  Potassium  Sodium 
Sulphate.  B.  A.  Lindiner  {Bull.  Acad.  Sci.  St.  I'etersbourg,  1909, 
961 — 986). — The  author  lias  studied  the  various  kinds  of  luminescence 
exhibited  by,  and  tho  crystalline  form  of,  the  double  sulphate  of 
potassium  and  sodium. 

When  crystals  of  the  double  sulphate  separate  from  the  mother 
liquor  containing  the  two  sulphates,  the  separation  is  always  accom- 
panied by  luminescence,  which  may  bo  observed  repeatedly  with  one 
and  the  same  Bolution  ;  but  it'  the  separated  crystals  are  dissolved  in 
water,  luminescence  is  oot,  as  a  rule,  produced  on  crystallisation  of 
the  solution  thus  obtained)  owing  to  the  readiness  with  which  the 
double  sulphate  decomposes  into  its  constituents.    Tho  intensity  of 

tint  luminescence  occurring  when  the  double  sulphate  separates,  either 

alone  or  mixed  with  sodium  sulphate,  varies  with  the  concent  rat  ion 
of  the  solution/and  is  considerably  more  intense  with  a  dilute  solution 
concentrated  at  the  ordinary  temperature  than  with  a  hot  saturated 
solution.  The  relative  proportions  of  the  two  alkali  sulphates  also 
Influence  the  luminescence,  whioh  is  very  slight  with  pure  solutions 
of  the  double  salt,  :;K  ,s<  >rN.i  ,s<  >4, Kill  ,<  i,  and  reaches  its  maximum 
intensity  for  a  solution  containing  2  T>  2K.iN(>1and  INaaS(.)4  i  1  o  1 1 .,» >. 
The   luminescence  is  also  mors  marked  on  the  Reparation   <>f  welt 

developed  or 3    tal         UOh    ftS  ax*  deposited   from    a    -olulion    containing 

i      'i,  i..  Vi  sii,,  ni  b   desiccator  over   phosphoric  oxide,  in   which 
ii  i    apparent  in  daylight.     Luminescence  is  observed  only  aftel 

the  deposition  of  a  certain  am it  of    the    crystals,  the    separation    <>f 
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each  crystal  being  then  accompanied  by  a  spark,  this  process  being 
capable  of  continuing  for  three  hours. 

The  luminescence  produced  by  shaking  the  crystals  (tribolumin- 
escence)  may  be  observed  for  some  days  after  crystallo-luminescence 
has  ceased.  Very  intense  tribolumiuescence  occurs  when  a  glass  rod 
or  other  hard  substance  is  drawn  over  the  crystalline  magma  beneath 
the  mother  liquor.  The  more  intense  the  luminescence  observed 
during  the  formation  of  the  crystals,  the  more  intense  is  the  tribo- 
luminescence  exhibited  by  the  latter.  Further,  the  luminescence 
produced  by  friction  is  of  equal  intensity  with  the  single  and  twinned 
crystals. 

Sparks  are  also  observed  when  the  crystals  of  the  double  sulphate 
are  either  heated  or  cooled — a  phenomenon  to  which  the  author  gives 
the  name  pyrohiminescence.  The  thermoluminescence  exhibited  by 
certain  minerals  may  also  be  due  to  the  change  of  temperature  and 
not  merely  to  the  heating.  A  parallelism  exists  between  the  pyro- 
electrical  properties  and  the  pyrohiminescence. 

The  optical  properties,  relations  of  symmetry,  twinning,  and  the 
etched  figures  of  the  crystals  are  also  discussed.  T.  H.  P. 

Spontaneous  Luminosity  of  a  Uranium  Mineral. 
Robert  J.  Sthutt  (Proc.  Roy.  Hoc,  1909,  A,  83,  70— 71).— It  has 
been  found  that  specimens  of  recently-raised  autunite  from  Portugal 
are  self-luminous.  The  mineral  is  easily  perceived  in  a  perfectly 
dark  room  by  a  well  rested  eye.  It  is'  more  luminous  than  uranium 
nitrate,  but  less  so  than  potassium  uranyl  sulphate.  Old  specimens 
of  autunite  from  Cornwall  and  from  Autun  do  not  show  the 
phenomenon.  The  loss  of  luminosity  is  connected  with  a  loss  of 
water  of  crystallisation,  for  when  the  active  autunite  was  sealed  up 
in  an  exhausted  vessel  with  phosphoric  oxide  it  was  found  that  the 
self-luminosity  disappeared  after  a  few  hours.  H.  M.  D. 

Photochemical  After-Effect.  Ludwick  Bruner  and  Z. 
•Lahocinski  (Bull.  Acad.  Sci.  Cracow,  1909,  2G5 — 267).— The  photo- 
bromination  of  toluene  is  greatly  retarded  by  the  presence  of  oxygen. 
In  order  to  remove  the  oxygen  from  a  concentrated  solution  of  bromine 
in  toluene,  the  solution  was  submitted  to  the  action  of  a  strong  light 
for  a  short  time  and  then  put  in  the  dark  until  required.  It  was  found, 
however,  that  the  bromine  was  used  up  in  a  few  minutes  in  the 
dark,  because  of  a  very  pronounced  photochemical  after-effect. 
Investigation  of  this  action  has  given  the  following  results.  When 
toluene  is  brominated  in  the  dark  in  dilute  solution,  substitution  takes 
place  in  the  side-chain  to  the  extent  of  20  ,  at  10°  and  ■!•">;  at  25°; 
bromination  produced  by  the  photochemical  after-effect  takes  place 
inclusively  in  the  side-chain.  If  the  bromine  (dissolved  in  carbon 
etrachloride)  and  the  toluene  are  separately  exposed  to  the 
ight  and  then  mixed,  there  is  no  after-effect.  Also,  specially  prepared 
nixtures  of  toluene,  benzyl  bromide,  and  hydrogen  bromido  do  not 
how  an  abnormal  bromination  effect  in  the  dark.  The  stronger  the 
ight  in  the  photobromination  the  stronger  is  the  after-effect  ;  when  the 

64—2 
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former  is  very  weak,  the  latter  disappears.  The  greater  the  concentra- 
tion of  the  solution  on  which  the  after-effect  is  to  be  studied,  the  less 
pronounced  is  the  after-effect. 

The  after-effect  may  last  for  hours,  according  to  the  quantity  of 
bromine  used  in  the  photobromination.  If  more  than  twenty-four 
hours  elapse  between  the  photobromination  and  the  bromination  in  the 
dark,  there  is  no  longer  an  after-effect.  Cooling  a  photobrominated 
mixture  to  the  temperature  of  liquid  air  does  not  weaken  the 
after-effect,  whereas  heating  to  100°  for  two  hours  destroys  it.     T.  S.  P. 

Experiments  on  Solarisation.  G.  A.  Perley(J".  Physical  C Item., 
1909,  13,  630— 658).— The  theory  of  Abney,  that  oxidising  agents 
facilitate  reversal  of  the  photographic  image  and  reducing  agents 
retard  it,  could  not  be  confirmed  in  the  cases  of  hypobromous  aoid  and 
potassium  permanganate.  These  oxidising  agents  have,  however, 
a  distinct  clearing  effect  on  the  reversed  image  by  retarding  the 
formation  of  a  second  normal  image.  Such  depolarisers  as  con- 
centrated sodium  nitrite  applied  to  the  plate  before  a  long  exposure 
give  rise  to  very  dense  negatives  of  the  metallic  silver  (doubly 
reversed)  order,  which  mask  the  positive  (reversed)  image.  With 
short  exposures  in  a  good  light,  a  depolarised  plate  could  be  made  to 
give  a  reversed  (positive)  image  only,  or  a  good  negative  of  a  dimly  lit 
interior  could  be  obtained  by  a  short  exposure  of  a  "  depolarised  "  plate 
which  was  developed  immediately  after  exposure. 

Exposure  of  a  plate  during  development  to  greenish-blue  light  gave  a 
good  positive  instead  of  a  negative, particularly  when  potassium  bromide 
and  sodium  carbonate  were  added  to  the  stock  developer.  These 
positives  were,  however,  too  dense  for  lantern  slides. 

Sodium  hypophosphato  exerts  a  solvent  action  on  the  film,  and  gives 
rise  to  positive  images  after  short  exposures. 

Thiocarhamide  in  Waterhouse's  process  for  direct  positives  is  found 
to  produce  its  effect  by  increasing  the  sensitiveness  of  unexposed 
silver  bromide  so  that  it  develops  before  the  exposed  bromide. 

R.  J.  C. 

Photoelectric  Sensitiveness  of  Potassium  as  a  Function  of 
the  Wave-length. — Wii.hki.m  Ballwaohs  (Ann.  Physik,  1909,  [iv], 
30,  59.'3  -597).  It  has  been  assumed  that  certain  metals  show  a 
imam  photoelectric  effect  for  a  particular  wave  length  of  incident 
radiation.  The  behaviour  of  potassium  has  been  examined  in  this 
connexion  for  wavelengths  ranging  from  578p/*  to  217/w/u.  l"'or  this 
purpose  the  potassium  was  enolosed  in  a  Bpecial  form  of  cell,  closed  by 
a  quartz  plate,  and  provided  with  electrodes,  which  were  connected  with 
an  electrometer  circuit.  The  observations  show  that  the  specula 
photoelectric  sensitiveness  of  potassium  increases  continuously  as  the 
wave  length  of  the  incident  radiation  diminishes.    The  rate  of  increase" 

i cover,  considerably  greater  in  the  ultra  violet,  region  than  it.  is 

in  the  region  of  the  risible  spectrum,  II.  M.  I*. 

Multiple  Atomic   Disintegration.     A  Suggestion  in    Radio- 1 

active    Theory.     Fbbdbriok    B v    (Phil.    Mag.,    1909,   [vi],   18, 

7:;;i     7H).     The  fact  that  the  rate  of  disintegration  of  radioactive 
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substances  is  independent  of  all  known  conditions  suggests  that  the 
cause  of  disintegration  is  something  apart  from  the  radioactive  atoms. 
If  this  is  the  case,  it  is  conceivable  that  more  than  one  condition  of 
instability  can  exist  within  the  atom  at  the  same  time,  and  the 
author  suggests  that  multiple  modes  of  disintegration  may  be  proceed- 
ing simultaneously  and  independently  within  the  same  atom.  The 
law  of  probability  will  apply  to  each  mode  of  disintegration  exactly  as 
if  it  were  the  only  one  in  operation,  and  the  quantity  of  any  radio- 
active element  which  undergoes  such  multiple  disintegration  will 
diminish  exponentially  with  the  time  as  in  a  simple  disintegration 
process.  The  quantities  of  the  products  formed  in  the  various  modes 
of  disintegration  will  be  always  proportional. 

The  view  put  forward  gives  a  satisfactory  explanation  of  the  known 
relations  between  uranium,  actinium  and  radium.  H.  M.  D. 

Mobility  of  the  Radioactive  Ions  and  the  Maes  of  Gaseous 
lone.  J.  Franck  (Ber.  Deut.  physikal.  Ges.,  1909,  11,  397— 405).— The 
question  as  to  whether  the  ions  of  gases  consist  of  simple  charged 
molecules  or  of  complex  molecular  aggregates  has  been  examined. 
With  this  object  the  author  determined  the  mobility  of  the  radio- 
active ions  of  thorium-Z>  in  air,  nitrogen,  and  hydrogen.  The  ions  of 
thorium-Z>  were  obtained  by  the  use  of  plates  on  which  thorium  -A,  -B, 
and  -C  had  been  deposited  by  exposing  the  negatively-charged  plates  to 
the  influence  of  the  emanation  of  a  radio-thorium  preparation. 

The  experimental  data  show  that  the  mobility  of  the  positively- 
charged  thorium-/)  atoms  is  approximately  equal  to  the  mobility  of 
the  positive  gaseous  ions  in  air,  nitrogen,  and  hydrogen.  This  leads  to 
the  conclusion  that  the  gas  ions  are  complex  molecular  aggregates,  a 
result  which  is  opposed  to  the  recently-expressed  view  of  Wellisch, 
that  the  gas  ions  consist  of  single  atoms  or  molecules.         H.  M.  D. 

The  Radioactivity  of  the  Gases  of  the  Wiesbaden  Hot 
Springs.  Ferdinand  Henrich  (Zeitsch.  Elektrochem.,  1909,  15, 
751 — 757). — The  gases  consist  mainly  of  carbon  dioxide  and  nitrogen 
with  from  17  to  49%  of  argon,  neon,  and  helium.  The  radioactivity 
is  shown,  by  measurements  of  the  rate  of  decay,  to  be  due  to  radium 
emanation.  The  activity  of  the  gases  varies  to  a  comparatively  small 
extent  from  day  to  day,  and  the  author  attempts  to  find  a  connexion 
between  these  variations  and  variations  of  atmospheric  pressure  and 
other  circumstances,  but  without  success.  T.  E. 

Attempt  to  Explain  the  Properties  of  "Radium.  Nicolai  N. 
Beketoff  (Bull.  Acad.  Sci.  St.  Petersbourg ,  1909,  879 — 8S6). — In  this 
paper  the  author  develops  his  views,  previously  published  (Abstr., 
1903,  ii,  623),  on  the  causes  of  the  phenomena  exhibited  by  radium. 

T.  H.  P. 

Radium  Content  of  Certain  Igneous  Rocks  from  the  Sub- 
Antarctic  Islands  of  New  Zealand.  0.  Coleridge  Farr  and 
D.  C.  H.  Florance  (Phil.  May.,  1909,  [vi],  18,  812— 816.)— As  a 
result  of    the  examination  of   various  igneous  rocks  obtained  from 
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islands  to  the  south  of  New  Zealand,  it  is  found  that  the  mean 
radium  content  approximates  closely  to  that  found  for  other  igneous 
rocks  by  Strutt,  and  by  Eve  and  Mcintosh.  A  comparison  of  the 
relative  values  for  the  radioactivity  shows  that  this  corresponds 
roughly  with  the  basicity  and  not  with  the  age  of  the  rocks. 

H.  M.  D. 

A  Typical  /3-Radiation  of  Radium.  Otto  Hahn  and  Lise 
Meitner  (Physikal.  Zeitsch.,  1909,  10,  741 — 745). — It  is  found  that 
/3-rays  are;not  only  emitted  by  radiuni-Z?,  radium-C,  and  radium-J?3, 
but  also  by  radium  itself.  When  a  drop  of  a  strong  solution  of  a 
radium  salt  is  evaporated  to  dryness  on  a  strip  of  platinum  foil,  and 
the  residue  heated  strongly  in  the  blow-pipe  in  order  to  volatilise  the 
disintegration  products  of  radium,  the  /J-ray  activity  is  found  to  reach 
a  lower  limiting  value.  The  soft  /3-rays  which  are  emitted  by  the 
non- volatile  product  represent  about  1*2%  of  the  whole  /3-ray  activity 
of  radium  in  equilibrium  with  the  disintegration  products.  The  rays 
are  half  absorbed  by  a  layer  of  aluminium  0'00222  cm.  in  thickness, 
which. corresponds  with  an  absorption  coefficient  y  =  312cm._1.  On 
the  assumption  that  every  set  of  rays  corresponds  with  a  different 
substance,  the  authors  conclude  that  what  has,  been  called  radium 
previously  is  a  complex  substance.  The  observed  facts  seem  to  show 
that  the  newly-discovered  /?-rays  are  emitted  by  radium  itself,  whilst 
the  a-rays  are  to  be  ascribed  to  its  primary  disintegration  product,  to 
which  the  name  radium-X  is  given.  H.  M.  D. 

Some  Numerical  Constants  of  Radium  Emanation  and  their 
Relation  to  those  of  the  Inactive  Gases.  Geohge  Rddobv 
(Zeitsch.  Elektrochem.,  1909,  15,  748 — 749). — From  Ramsay  and  Dray's 
determinations  (Trans.,  1909,  95,  1073),  the  author  calculates  the  values 
of  /'for  radium  emanation  in  the  equation  log  pk  -  log  p=f  (l't/1' -  1), 
where  p  and  pi  are  the  vapour  pressure  and  critical  pressure  at  the 
tomperaturo,  T,  and  critical  temperature,  rl\.  The  mean  value  is  223  ; 
the  value  for  argon  is  225  ;  krypton,  239,  and  xenon,  238.  The  values 
of  a  and  6  in  van  der  Waals'  equation  are  (for  a  gram-molecule  and 
pressure  in  metres):  argon,  a  >9'886  ■  LO8,  6-»  30*18;  krypton,  « 
17  I',.;  .  1(1',  6  =  39-79;  xenon,  a-81'24  x  10»,  6  =  51-57;  radium 
emanation,  a  m  49-3  x  10',  6  =  82'1. 

The  molecular  heat  of  evaporation  calculated  by  Nernst's  modification 
of  Trouton's  rulo  is  4387  oal.,  whilst,  from  the  increase  of  vapour 
pressure  with  temperature,  it  is  calculated    to  be  3960  cal,  at    tho 

boiling    point.      Tlic    inc. in  values    ealeulated    in    the    same  way  for  I  ho 

inactive   gases   are!  argon,   1657   cal.;  krypton,    2208   cal.;    xenon, 
sal. 
Radium  emanation,   therefore,  has  physical  properties  which  are  in 
harmony  with  the  inactive  gs  T,  K. 

Spectrum  of  Radium  Emanation.     [Ikuhrkt  Kdmkston  Wat  on 

[Proo.  Bop.  Soo.,  1909,    1,83, 'I)     Photographs  ol    the    pectrum 

ruefully  purified  radu manation  have  I n  taken  with  u  pri  n 

brographj  and  ■,]  o  with  a  grating.     A  n<  w  method  of  determining 
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the  wave-lengths  of  the  spectral  lines  without  the  usual  comparison 
spectrum  is  described.  The  wave-lengths,  intensities,  and  persisten- 
cies of  the  lines  are  compared  with  those  of  previous  observers  (Royds, 
this  vol.,  ii,  206,  287;  Rutherford  and  Royds,  Abstr.,  1908,  ii,  787; 
Cameron  and  Ramsay,  Abstr.,  1908,  ii,  786).  iThe  occurrence 
of  xenon  lines  in  the  spectrum  of  the  emanation  obtained  by  Ramsay 
and  Cameron  is  confirmed,  but  Royds's  suggestion  of  accidental  con- 
tamination with  xenon  is  considered  to  be  untenable.  On  the  other 
hand,  it  is  supposed  that  under  the  conditions  obtaining  in  the  experi- 
ments of  Ramsay  and  Cameron,  the  emanation  has  undergone  disinte- 
gration with  the  formation  of  xenon.  Since  copper  electrodes  were 
used  in  these  experiments,  it  is  suggested  that  copper  may  be  the 
transforming  agent,  but  the  author  considers  that  further  evidence  is 
required  before  such  an  assumption  can  be  made.  H.  M.  D. 

Active  Deposit  from  Actinium  in  Uniform  Electric  Fields. 
W.  T.  Kennedy  (Phil.  Mag.,  1909,  [vi],  18,  744— 757).— Experi- 
ments have  been  made  to  determine  the  factors  which  influence  the 
separation  of  the  active  deposit  from  actinium  in  a  uniform  electric 
field.  Circular  electrodes,  furnished  with  guard  plates,  were  employed, 
and  these  were  exposed  to  the  actinium  emanation  for  two  hours 
before  being  examined.  In  most  experiments  the  difference  of 
potential  between  the  electrodes  was  250  volts. 

When  the  electrodes  were  separated,  the  active  deposit  on  both 
plates  steadily  decreased.  When  the  distance  between  the  plates 
exceeded  3  mm.,  no  deposit  was  obtained  on  the  anode,  but  that  on 
the  cathode  only  fell  to  about  one-half  when  the  distance  between  the 
plates  was  increased  from  1  to  8  mm. 

With  increasing  distance  between  the  actinium  and  the  electrodes, 
the  amount  of  the  active  deposit  on  both  anode  and  cathode  was 
found  to  undergo  a  steady  diminution. 

From  experiments  in  air,  carbon  dioxide,  and  hydrogen  at  different 
pressures,  it  was  found  that  the  active  deposits  on  both  electrodes 
increased  with  falling  pressure,  and  that  in  both  cases  maximum  values 
were  reached,  the  activities  afterwards  diminishing  with  further 
reduction  in  the  pressure.  At  pressures  of  the  order  of  1  mm.  of 
mercury,  the  anode  and  cathode  were  found  to  be  equally  active.  A 
comparison  of  the  pressures  corresponding  with  the  maximum  cathode 
and  anode  deposits  for  the  three  gases  examined  indicates  that 
diffusion  is  of  paramount  importance  in  connexion  with  the  deposition 
of  the  active  disintegration  products.  Although  the  pressures  corre- 
sponding with  the  maximum  cathode  deposits  are  considerably  higher 
than  those  corresponding  with  maximum !  anode  activity,  the  pressure 
ratios  for  the  three  gases  are  approximately  the  same  for  both  cathode 
and  anode. 

In  the  absence  of  an  electric  field,  the  total  deposit  was  found  to  be 
practically  the  same  as  in  a  uniform  field  if  the  pressure  exceeded 
a  certain  value.  For  pressures  lower  than  this,  tho  total  deposits 
were  greater  when  the  electric  field  was  applied.  II.  M.  D. 

Positive  Charge  of  the  Canal  Rays.  Johannes  Stark 
(Physikal.  Zeitsch.,  1909,  10,  752— 756).— The  observations  which  led 
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Wien  to  put  forward  the  view  that  the  line  spectra  are  due  to  neutral 
atoms  are  adversely  criticised.  The  fact  that  the  canal  rays  show  the 
Doppler  effect  has  already  led  the  author  to  the  conclu.Nion  that  the 
line  spectra  are  to  be  attributed  to  positively  charged  ions,  and  to 
ascertain  the  cause  of  the  discrepancy  between  these  two  views, 
experiments  have  been  made  by  a  method  similar  to  that  employed  by 
Wien.  It  is  shown  that  the  canal  ray  discharge  in  mercury  vapour 
under  otherwise  constant  conditions  varies  with  the  material  of  which 
the  receiver  is  constructed.  The  ratio  of  the  canal  ray  discharge 
to  that  of  the  primary  glow  discharge  is  of  the  order  10-4  in  mercury 
vapour,  whereas  the  same  ratio  in  hydrogen  is  of  the  order  10"2. 
This  observation  is  in  accord  with  the  author's  theory.         H.  M.  D. 

Positive  Rays  of  Mercury.  Wilhelm  Wien  (Physikal.  Zeitsch., 
1909,  10,  862.  Compare  Abstr.,  1908,  ii,  1006).— A  reply  to  Stark 
(preceding  abstract),  in  whose  opinion  the  rays  examined  by  the  author 
were  not  canal  rays,  but  a  phenomenon  resulting  from  the  removal 
of  positive  and  negative  ions  from  the  region  of  discharge  by  the 
stream  of  mercury  vapour.  It  is  pointed  out,  however,  that  the  rays 
produce  the  characteristic  fluoresceuce  on  the  walls  of  the  glass  tube, 
and  that  no  traces  of  mercury  vapour  could  be  detected  in  the  region 
of  observation.  H.  M.  D. 

Ultimate  Product  of  the  Uranium  Disintegration  Series. 
J.  A.  Gray  (Phil.  Mag.,  1909,  [vi],  18,  816— 818).— The  uranium 
minerals  autunite  and  torbernite  were  examined  spectroscopically  by 
introducing  them  into  a  carbon  arc  with  calcium  chloride  to  serve  as 
a  flux.  The  only  lines  in  the  spectra  of  the  minerals  which  did  not 
belong  to  one  or  other  of  the  chief  constituents  were  those  of  iron, 
lead,  barium,  and  strontium.  Of  these,  lead  is  the  only  one  which 
cannot  be  regarded  as  an  accidental  impurity,  and  its  presence  is 
considered  to  support  the  view  that  load  is  the  ultimate  product  of  the 
disintegration  of  uranium. 

An  approximately  quantitative  comparison  of  the  spectra  obtained 
with  calcium  chloride  containing  determined  quantities  of  autunite 
and  lend  icspectively  showed  that  the  mineral  examined  contains 
about  0*0001  gram  of  lead  per  gram.  The  time  required  for  the 
formation  of  this  amount  is  about,  a  million  years.  II.  M.  D. 

Radioactivity  of  Preparations  of  Zirconium.  Albert  Qookxl 
(C/iem.  Zr.it.,  1909,  33,  1 121). — The  examination  of  various  prepara- 
tions of  siroonium  has  shown  that  the  radioactivity  diminishes  with 
increasing  purity,  Natural  zircon  gives  rise  to  induced  activity,  and 
the  raie  of  decay  of  Un^  indicates  thai  the  radioactive  impurity  is 
thorium,  The  measurement  of  the  radioactivity  is  suggested  as  ■ 
mean    ol  determining  the  degree  of  purity  of  siroonium  preparations. 

II.  i\l.  I). 

Blectrionic  Theory.     Philip  Blagkman  (/.  Physical  Chtm.,  1909, 

13,609     B29,     Compare  this  vol.,  ii,   S91).      \  si nary  of  results 

already  publi  bed,  giving  tables  of  molecular  ooaduotivities  ol  alts, 
ionic  oonduotivitiei ,  eto,  K.  •'.  ('. 
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Electrical  Conductivity  of  Liquid  Ammonia  Solutions. 
III.  Edward  C.  Feanklin  (Zeitsch.  physikal.  Chem.,  1909,  69, 
272—303.  Compare  Abstr.,  1900,  ii,  382  ;  1905,  ii,  298).— The  elec- 
trical conductivity  of  solutions  of  twenty-three  compounds,  including  a 
number  of  salts  and  organic  substances,  in  liquid  ammonia  has  been 
measured.  The  apparatus  used  was  a  modified  form  of  that  already 
described,  and  the  method  of  manipulation  is  discussed  in  detail.  The 
results  are  given  in  tabular  form,  and  are  also  represented  graphic- 
ally, the  molecular  conductivities  being  plotted  as  ordinates  against 
the  logarithms  of  the  dilutions  as  abscissae. 

Franklin  and  Gibbs  (Abstr.,  1907,  ii,  840)  have  recently  shown 
that  the  molecular  conductivity  of  certain  compounds  dissolved  in 
methylamine  increases  at  first  with  dilution  of  concentrated  solutions, 
reaches  a  maximum,  falls  to  a  minimum,  and  then  tends  towards  a 
second  maximum  in  very  dilute  solutions.  The  present  experiments 
were  undertaken  in  order  to  find  whether  solutions  in  ammonia  showed 
similar  behaviour,  and  therefore  measurements  were  made  with  as 
concentrated  solutions  as  possible.  The  behaviour  in  question — two 
maxima  and  an  intermediate  minimum — was  observed  very  distinctly 
for  solutions  of  copper  nitrate,  zinc  nitrate,  potassium  mercuric 
cyanide,  and,  much  less  distinctly,  for  potassamide.  Many  of  the 
other  solutions  give  curves,  which,  although  they  show  no  maxima  or 
minima,  rise  rapidly  with  dilution  from  concentrated  solutions,  then 
more  slowly  through  a  moderate  range  of  dilution,  followed  by  a  more 
rapid  rise  towards  a  maximum.  The  second  rise  towards  a  maximum 
is  supposed  to  correspond  with  that  observed  for  aqueous  solution. 

It  was  observed  in  the  course  of  the  experiments  that  silver  iodide 
is  extremely  soluble  in  liquid  ammonia  ;  a  solution  was  prepared,  of 
which  16  76  c.c.  contained  about  28  grams  of  silver  iodide.     G.   S. 

Conductivity  and  Viscosity  of  Dilute  Solutions  of  Lithium 
Nitrate  and  Cadmium  Iodide  in  Binary  and  Ternary  Mix- 
tures of  Acetone  with  Methyl  Alcohol,  Ethyl  Alcohol,  and 
Water.  Harry  C.  Jones  and  Edward  G.  Mahin  (Zeitsch.  physikal. 
Chem.,  1909,  69,  389—418.  Compare  this  vol.,  ii,  539).— The  paper 
deals  mainly  with  the  electrical  conductivity  of  solutions  of  lithium 
nitrate  and  of  cadmium  iodide  in  binary  mixtures  of  acetone  with 
methyl  alcohol,  ethyl  alcohol,  and  water.  Measurements  have  been 
made  at  0°  and  25°  in  dilutions  up  to  200,000  litres ;  the  results 
are  given  in  tabular  form,  and  are  also  represented  graphically. 

As  regards  solutions  containing  lithium  nitrate,  the  curves  obtained 
by  plotting  the  electrical  conductivities  as  ordinates  against  the 
composition  of  the  binary  mixtures  containing  acetone  as  abscissa; 
vary  considerably  in  form,  and  in  some  cases  show  minima.  In  the 
highest  dilutions,  ioniaation  appears  to  be  practically  complete  in 
pure  water  and  in  pure  acetone,  and  nearly  so  in  the  binary  mixtures. 
The  value  of  /x  x  for  lithium  nitrate  in  water  at  25°  is  about  108,  in 
acetone  about  172.  The  product  of  viscosity  and  molecular  con- 
ductivity, lift,,  (the  highest  value  obtained  for  the  latter  being  used),  is 
about  0'70  for  mixtures  of  acetone  with  methyl  and  ethyl  alcohols, 
and  is  independent  of  temperature.     The  value  of  ij/j.,.  for  mixtures  of 
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acetone  and  water  varies  from  0-60  in  pure  acetone  to  about  l'O  in 
pure  water.  The  temperature-coefficients  of  conductivity  are  through- 
out of  about  the  same  value  as  the  temperature-coefficients  of  viscosity. 
Ostwald's  dilution  law  holds  approximately  for  solutions  of  lithium 
nitrate  in  pure  acetone  beyond  a  dilution  of  v  =  200,  but  not  for  more 
concentrated  solutions.  It  is  shown  by  freezing-point  determinations 
that  lithium  nitrate  is  associated  in  solutions  of  moderate  concentra- 
tion, an  observation  which  explains  the  low  conductivity  values 
obtained  for  solutions  of  this  salt  in  binary  mixtures  containing 
acetone. 

Corresponding  measurements  have  been  made  for  solutions  of 
cadmium  iodide,  and  the  results  are  very  similar  to  those  obtained 
with  lithium  nitrate.  Ostwald's  dilution  law  applies  to  solutions  of 
this  salt  in  acetone  from  «  =  5000  to  v  =  50,000,  but  not  at  higher  or 
lower  concentrations.  The  temperature-coefficient  of  the  conductivity 
of  solutions  of  cadmium  iodide  in  acetone  is  negative  when  v  exceeds 
10,000.  The  value  of  ^/xr  is  not  constant  in  binary  mixtures  contain- 
ing the  salt,  probably  owing  to  incomplete  ionisation.  G.  S. 

Supertensions  in  Organic  Solvents.  Giacomo  Carrara  (Zeitsch. 
pkysikal.  Chem.,  1909,  69,  75 — 80). — The  measurements  were  made 
by  the  usual  method,  the  current  passing  through  the  solution  being 
plotted  against  the  difference  of  potential,  which  was  progressively 
increased.  The  break  in  the  curve,  indicating  the  point  at  which  gas 
begins  to  be  given  off,  was  either  read  off  directly,  or  determined 
graphically,  by  extending  the  two  parts  of  the  curve  in  the  usual  way. 
The  metals,  iu  the  form  of  wire,  were  used  as  cathode,  the  anode 
being  of  platinum,  and  as  electrolytes,  normal  solutions  of  sulphuric 
acid  (in  one  or  two  cases  potassium  hydroxide)  in  methyl  and  ethyl 
alcohol  respectively  were  employed. 

The  degree  of  supertension  for  hydrogen  varied  with  the  nature  of 
the  metal,  but  the  values  in  each  case  were  approximately  the  same 
in  the  two  alcohols.  For  iron,  cobalt,  nickel,  gold,  silver,  copper,  and 
lead,  the  supertension  varied  only  between  0-20  toO'26  volt  in  methyl 
alcohol,  and  between  0"23  and  0-28  volt  in  ethyl  alcohol.  For  most 
metals,  the  supertension  is  smaller  iu  the  alcohols  than  in  water, 
but  in  a  few  cases  is  about  the  same. 

It  is  suggested  that  the  proved  dependence  of  I  Iu-  supeitonsion  on 
the  nature  of  the  solvent  may  account  for  the  fact  that  the  rate  of 
dissolution  of  metals  by  acids  depends  greatly  on  the  nature  of  the 
solvent  (Kahlenberg).  <!.  S. 

Galvanic  Ennobling  of  Metals.      Charles    M.   van    Dhvzntib 

and   II.  J.  VAN   I.IMMKI.   (Ze.iHch.    /■ht/xikal.  GflttH.,   l'.MX),  69,  136 — 147. 

( '■  >ui p.\ i v  Abu-.,  1  '.his,  ii,  12,  558). — The  greater  put,  <>f  tho  work 
.i.  -  ribed  in  this  paper  hai  alreadj  been  published  (compare  Abstr., 
L00S,  ii,  12,  558).  Partner  experiment  are  desoribed  an  the 
ennobling  of  one  metal  with  reference  t<>  :i  second  which  in 
ordinary  eircum  tance  standi  below  the  fir  i  in  the  potential  eeriest 
In  p  ethyl  aloohol,  containing  ■■'  brace  ol   acid,  was  n  ed  us 

in  1 1 la t<>r.     When,  for  example,  i  oell  <>i  the  type 

Od  j  /<ll.,sii,  |  ethyl  aloohol  ;  Big 
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is  constructed,  the  current  flows  in  the  opposite  direction  to  that 
observed  under  ordinary  conditions  when  acid  alone  is  used  as 
electrolyte.  G.  S. 

Electrochemical  Potentials  in  Non-Aqueous  Solvents.  J. 
Neustadt  and  Riciiard  Abegg  (Zeitsch.  physikal.  Cliem.,  1909,  69, 
486 — 4  98). — The  E.M.F.'a  of  a  number  of  cells  in  which  methyl  alcohol, 
ethyl  alcohol,  acetone  and  pyridine  have  been  used  as  solvents  for  the 
electrolytes  have  been  measured.  In  most  cases  one  half-element 
consisted  of  silver/silver  nitrate,  the  latter  being  dissolved  in  the 
organic  solvent,  but  a  few  measurements  of  concentration  cells  were 
also  made.for  example,  Cu  |  Cu(NO3)2,0-01.V  |  Cu(NO3)2,0-0025iV  |  Cu, 
in  methyl  alcohol.  When  possible,  measurements  were  made  with 
silver,  lead,  copper,  mercury,  cadmium,  zinc,  and  their  respective  salts 
in  all  four  solvents.  For  the  absolute  values,  the  original  paper  must 
be  consulted. 

In  general,  the  potential  differences  in  methyl  alcohol,  ethyl  alcohol, 
and  acetone  are  approximately  the  same  as  in  water,  a  result  which 
shows  that  the  ratio  of  the  solution  tensions  of  the  metals  in  these 
four  solvents  is  approximately  equal.  The  results  in  pyridine  solution 
differ  considerably  from  those  for  the  other  solvents;  this  is  probably 
due  to  the  small  ionic  concentrations  of  the  metallic  ions  in  this 
solvent.  It  has  been  found  that  N03'  migrates  with  silver  towards 
the  cathode  in  pyridine  solutions,  and  it  is  suggested  that  the  salt 
may  be  ionised  in  pyridine  solution  according  to  the  equation  : 

Ag2(NOs)2  — Ag,N03-+NOs'. 
The  above  results  appear  to  indicate  that  in  the  other  four  solvents 
the  ions  are  not  associated  with  the  solvent  to  a  great  extent. 

A  number  of  measurements  have  been  made  with  compound  cells 
containing  a  number  of  liquid  junctions,  in  order  to  elucidate  the 
question  of  contact  differences  of  potential.  In  this  case,  also, 
pyridine  solutions  behave  abnormally,  as  the  contact  differences 
between  them  and  other  solutions  are  very  considerable.  G.  S. 

The  Oxidation  Potential  of  Manganese  Dioxide.  Wolfram 
Haehnel  (Zeitsch.  Elehtrochem.,  1909,  15,  834— 842).— An  attempt 
was  made  to  measure  the  concentration  of  the  iodine  formed  in  the 
reaction  :  Mn02  +  4H'  +  21'  —  Mn"  +  2H20  + 12.  The  concentration  of 
the  iodion  was  kept  at  a  constant  small  value  by  adding  excess  of 
silver  iodide,  and  the  hydrogen  ions  were  added  in  the  form  of  hydro- 
chloric acid. ;  The  results  were  erratic,  which  is  also  true  of  the 
corresponding  reaction  with  bromine  in  place  of  iodine.  Two  causes  of 
disturbance  were  discovered:  the  solubility  of  iodine  in  a  1-1  mole- 
cular solution  of  manganous  chloride  is  623  x  10-3,  whilst  its 
solubility  in  water  is  only  3"7  x  10-3  gram-mol.  per  litre,  which 
indicates  some  combination  ;  secondly,  iodide  is  oxidised  to  iodate  by 
manganese  dioxide  under  the  conditions  of  the  experiments,  where  the 
concentration  of  the  iodine  ions  is  small  enough  to  permit  of  the 
existence  of  measurable  quantities  of  iodate  ion.  It  is  also  shown 
that  equilibrium  is  reached  extremely  slowly,  and  that  the  rate  varies 
in  different  experiments  from  unknown  causes.      From  the  incomplete 
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results,  the  author  calculates  the  normal  potential  of  manganese 
dioxide  to  be  greater  than  12  volts  (compared  with  the  hydrogen 
electrode).  The  potential  which  just  deposits  manganese  dioxide  from 
a  solution  of  mauganous  sulphate  is  found  to  depend  on  the  acidity  of 
the  solution.  Calling  e  the  observed  potential,  the  normal  potential, 
N',  should  be  given  by  iV  =  e-0"0295  log.  [H']4/[Mn"']  ;  this  formula 
agrees  well  with  the  observations,  and  gives  N=  135  volts. 

When  chlorine  is  passed  into  a  neutral  or  faintly  acid  solution  of 
manganese  chloride,  the  dioxide  is  precipitated.  It  is  found  that  in 
a  022X  solution  of  manganous  chloride,  precipitation  occurs  when 
the  concentration  of  the  hydrogen  ions  is  OOlOl,  and  does  not  occur 
when  it  is  0*013  gram-mol.  per  litre.  This  result  leads  to  a  value  of 
about  I "57  volts  for  the  normal  potential  of  manganese  dioxide,  but 
in  calculating  this  the  formation  of  manganic  chloride  in  the  solution 
is  neglected,  the  effect  of  which  is  to  make  the  calculated  value  too 
large.  T.  E. 

Solubility  of  Manganous  Hydroxide  and  the  Dissociation 
Pressure  of  Manganese  Dioxide.  Otto  Sackur  and  E.  Fbitzmann 
(Zeitsch.  Elektrochem.,  1909,  15,  842— 846).— The  solubility  of  man- 
ganous hydroxide  is  measured  by  adding  successive  quantities  of  baryta 
solution  to  a  solution  of  manganous  sulphate  and  measuring  the 
electrical  conductivity  of  the  solution  after  each  addition.  The  whole 
operation  is  carried  out  in  an  atmosphere  of  hydrogen.  The  minimum 
conductivity  is  reached  when  the  manganous  sulphate  is  exactly 
precipitated,  and  the  solution  at  this  point  is  saturated  with  barium 
sulphate  and  manganous  hydroxide.  By  subtracting  the  known 
conductivity  of  a  saturated  barium  sulphate  solution,  that  of  a  saturated 
solution  of  manganous  hydroxide  is  obtained,  and  from  this  its 
solubility  is  found  to  be  2"  15  x  10~5  gram-mol.  per  litre  at  18°. 
From  this  determination  (assuming  that  manganous  oxide  has  the 
same  solubility  as  the  hydroxide),  the  E.M.F.  of  the  galvanic  cell 
oxygeu  at  1  atmosphere  |  saturated  solution  of  MnO  |  Mn02  |  Pt,  in 
which  the  reaction  is  02  +  2MnO  =  2Mn(  >.,,  is  calculated  by  means  of 
t  his  determination  and  llaehnel's  determination  of  the  normal  potential 
of  manganese  dioxide  (preceding  abstract)  to  be  032  volt,  from  which 
the  dissociation  pressure  of  manganese  dioxide  at  18°  is  6'3  x  10"28 
atmosphere.  Putting  this  value  into  Nernst's  approximate  formula: 
logp—  -  Q/2'3Ji7'+  1  -751og7'-t-  3,  the  heat  of  the  above  reaction  is 
calculated  to  be  39,200  cals.,  which  agrees  moderately  with  Thomson's 
value  (for  the  hydratcil  oxide-*)  of  ■13,0(10  cals.  T.   E. 

Kinetics  of  Rapid  Chemical  and  Ionic  Reactions  Investigated 
by  the  Oscillograph.  1>.  I!i  mimnstkin  (Zrit*,-/,.  Elsktrochtm.,  1909, 
15,  731  7-10).  If  silver,  immersed  in  a  solution  containing  cyanion, 
is  polarised  anodically,  two  reactions  can  ooour:  Brat,  silver  ions  will 

lie  formed,  and  then  t  hey  will  reael   wit  1 1  cyanion,  thus:     \j;"  |  L'CN' 
Ag((.'N).,'.      The  concent  ration  of   the  silver  ions  at   (  he  surface   of   the 

electrode,  therefore,  will    increase    until    the   velocity  of  the  second 
on  ii  equal  to  that  of  the  first,     ti   a  cell   is  built  up  of  the 

polar  i   ed    electrode  and  a  silver  [ilalo    i 161  Bd    in  a  solution  of     ilvei 
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nitrate,  its  E.M.F.  will  be  a  known  function  of  the  concentration  of 
the  silver  ions  at  the  surface  of  the  polarised  electrode.  Further,  the 
rate  at  which  the  polarisation  disappears  when  the  current  ceases  to 
flow  depends  on  the  rate  of  reaction  between  silver  ion  and  cyanion, 
supposing  that  the  reaction  is  so  fast  that  diffusion  does  not  influence 
the  change  appreciably.  The  author  has  developed  the  mathematical 
expressions  of  these  ideas,  and  has  also  photographed  the  curves  of 
increase  and  decay  of  polarisation  of  copper  and  silver  electrodes  in 
cyanide  solutions.  The  oscillograph  used  unfortunately  required  a 
rather  large  current,  which  made  it  impossible  to  compare  the  results 
quantitatively  with  the  theoretical  equations.  The  curves  were,  how- 
ever, of  the  form  expected.  In  similar  circumstances,  the  polarisa- 
tion of  a  copper  electrode  (in  4iV-potassium  cyanide)  disappeared  in 
0-014  second,  whilst  with  silver  0-005  second  sufficed.  T.  E. 

Absorption  of  Gases  by  the  Anode  in  Glow  Discharge. 
V.  L.  Chrisler  {Physikal.  Zeitsch.,  1909,  10,  745 — 752). — The  author 
has  investigated  the  absorption  of  hydrogen,  nitrogen,  and  helium  by 
various  metallic  anodes  during  glow  discharge.  Hydrogen  is  absorbed 
by  anodes  of  silver,  sodium,  potassium,  sodium-potassium  alloy,  and 
mercury,  and  the  relationship  between  the  rate  of  absorption  and  the 
discharge  current  indicates  that  each  atom  of  hydrogen  is  accompanied 
by  an  electron.  Nitrogen  behaves  quantitatively  the  same  towards 
anodes  of  sodium,  potassium,  and  sodium-potassium  alloy. 

In  the  majority  of  the  experiments  with  helium,  no  absorption  was 
observed,  but  in  two  experiments  with  a  sodium  anode  and  in  two 
others  with  a  mercury  anode,  helium  was  absorbed  at  a  rate  which 
indicated  that  each  helium  atom  carried  the  same  negative  charge  as 
the  hydrogen  and  nitrogen  atoms.  H.  M.  D. 

Electromotive  Behaviour  of  Thallium  as  Anode.  I.  Wolf 
J.  MCller  {Zeitsch.  physikal.  Chem.,  1909,  69,  460— 481).— The 
phenomena  occurring  during  the  anodic  polarisation  of  thallium 
electrodes  in  solutions  of  sodium  hydroxide,  sulphuric  acid,  and  sodium 
sulphate  have  been  examined.  A  cell  was  constructed  with  a 
platinum  cathode,  the  external  E.M.F.  on  the  electrodes  was 
progressively  increased,  and  the  strength  of  the  current  and  the 
difference  of  potential  between  the  anode  and  the  solution  observed 
for  each  value  of  the  applied  E.M.F.  The  results  are  given  in 
tabular  form,  and  are  also  represented  graphically.  The  values 
of  the  E.M.F.  are  referred  to  the  .y/lO-calomel  electrode 
throughout. 

In  jV/10-sodium  hydroxide,  the  current  increases  regularly  with  the 
polarisation,  and  thallium  dissolves  in  the  univalent  form  up  to  an 
applied  E.M.F.  of  10  volts.  The  behaviour  of  the  anode  in  iV-sodium 
hydroxide  is  much  more  complicated.  There  are  three  points  on  the 
polarisation-strength  of  current  curve  at  which  the  polarisation 
remains  practically  constant  with  increased  current,  the  first,  at 
—  0-7  volt,  represents  the  dissolution  of  thallium  in  the  univalent 
form  ;  the  second,  at  ±  0  volt,  probably  represents  the  dissolution  in 
the    bivalent  form  ;    the   third,  at    +1"1    volt,  has   not    beeD    fully 
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investigated.  When  the  polarised  oxidised  electrode  is  allowed  to 
discharge,  halts  are  observed  at  -  03  and  -  0'6  volt. 

When  the  applied  E.M.F.  in  .AT/10-sulphuric  acid  is  gradually 
raised,  a  point  is  reached  at  which  the  current  remains  practically 
constant  on  further  increasing  the  E.M.F,,  and  pulsations  occur.  The 
current  in  these  circumstances  is  proportional  to  the  surface  of  the 
electrode,  and  stirring  increases  it  considerably.  The  explanation 
advanced  is  that  thallous  sulphate  forms  on  the  anode,  and  give  rise  to 
a  considerable  resistance,  but  as  it  diffuses  away,  it  allows  the  current 
to  pass.  Stirring  naturally  accelerates  the  diffusion  of  the  salt,  and 
thus  increases  the  current.  In  both  N-  and  iV/lO-sulphuric  acid  with 
larger  applied  E.M.F.,  abnormal  polarisation  occurs.  In  the  former 
solution,  yellow  crystals  are  formed  on  the  anode,  which  probably 
represent  a  mixture  of  thallous  and  thallic  sulphate.  Complicated 
phenomena  also  occur  when  sodium  sulphate  is  used  as  electrolyte. 

The  phenomena  at  the  higher  values  of  polarisation  are  discussed 
from  the  point  of  view  of  passivity,  and,  on  the  basis  of  the  electron 
theory  of  passivity,  the  law  is  deduced  that  the  influence  of  an  anion 
in  rendering  an  anode  passive  is  inversely  proportional  to  tho  solubility 
of  the  resulting  compound  in  the  surface  layer.  G.  S. 

Electromotive  Behaviour  of  Oxygen.  Fritz  FommrER  (Zeitsch. 
physikal.  C/tem.,  1909,  69,  230 — 271). — When  a  platinised  platinum 
electrode  is  anodically  polarised  with  oxygen  up  to  a  high  potential, 
and  is  then  removed  from  the  polarising  solution  and  placed  in  fresh 
sulphuric  acid  through  which  a  stream  of  oxygen  is  passed,  the 
potential  falls  steadily,  in  the  course  of  some  days,  to  1'08  volts 
(measured  against  a  hydrogen  electrode  in  the  same  electrolyte)  and 
shows  no  noticeable  halts  at  intermediate  points.  When  a  platinum 
electrode  covered  with  finally-divided  iridium  is  subjected  to  tho  same 
treatment,  the  potential  falls  steadily,  and  more  rapidly  than  when 
platinised  platinum  is  used,  to  0*86  volt;  there  is  no  halt  at  1*06 
volts,  the  potential  of  the  hydrogen-oxygen  cell  with  iridium 
electrodes.  In  explanation  of  this  behaviour,  it  is  suggested  that 
labilo  peroxides  are  formed  on  charging  tho  electrodes,  theso  peroxides 
forming  solid  solutions  with  tho  finely-divided  metals.  Tho  peroxides 
gradually  decompose,  giving  ti]>  oxygen  and  forming  more  stable 
lower  oxides,  and  it  is  this  slow  decomposition  which  determines  the 
steady  fall  of  potential.  The  platinum  peroxide  is  more  stable  than 
the  iridium  peroxide,  corresponding  with  the  more  gradual  fall  of 
potent  ial  in   I  lie  former  I 

l  in'  Formation  and  decomposition  <>f  these  oxides  also  explains  the 

behaviour  of  anodes  towards  hydrogen  peroxide  and  u/.oiio.  Wlien 
hydrogen     peroxide    i      added    to   B    solution     containing    an    electrode 

polari  ed  witii  the  potential  falls  rapidly,  owing  to  the  inter 

action  of  thi'  platinum  peroxide  with  hydrogen  peroxide  with  produc- 
tion oi  free  oxygen  and  >  consequent  diminution  in  the  platinum 
peroxide  concentration,  tf,  on  the  oilier  hand,  the  eleotrode  is  only 
Blightly  polarised,  hydrogen  pit. 'Mile  increases  the  platinum  peroxide 
concentration  and   rai  t    the  potential,     A  similar  explanation  holds 

l"i     the  action    oi    o... .lie.      Tlie    observed     potential.,    am   therefore I 
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true  equilibria,  but  depend  on  the  rate  at  which  the  platinum  peroxide 
is  formed  and  decomposed. 

It  is  well  known  that  oxygen  is  given  off  at  a  platinised  platinum 
anode  at  a  lower  potential  than  at  a  smooth  platinum  surface.  It  is 
now  shown,  however,  that  with  small  currents  at  high  temperature  the 
oxygen  is  given  off  at  a  smooth  platinum  electrode  at  the  low 
potential  observed  for  the  platinised  platinum  electrode,  but  the 
potential  soon  rises  to  the  higher  value.  A  similar  behaviour  is 
observed  with  smooth  iridium  electrodes,  except  that  in  this  case  the 
oxygen  continues  to  come  off  at  the  low  potential.  This  phenomenon 
is  also  accounted  for  on  the  theory  of  a  peroxide  formation  ;  it  is 
suggested  that  the  anodes  which  have  reached  the  high  potential  are 
saturated  with  the  peroxide,  and  superficially  covered  with  it.  The 
fact  that  the  low  potential  is  more  persistent  in  the  case  of  iridium  is 
due  to  the  greater  instability  of  the  iridium  peroxide.  G.  S. 

Liberation  of  Oxygen  during  the  Electrolysis  of  Hydro- 
chloric Acid  with  a  Platinum  Anode.  Georg  Pfleiderer 
{Zeitsch.  physikal.  C'hem.,  1909,  68,  49 — 82). — When  a  dilute  solution 
of  hydrochloric  acid  is  electrolysed  with  a  fresh  platinum  anode,  and 
the  current  is  kept  constant,  the  potential  rises  gradually  from  about 
14  to  about  l-9  volts,  and  it  is  only  at  the  last-mentioned  potential 
that  oxygen  is  given  off  freely.  This  phenomenon  is  doubtless 
connected  with  the  gradual  formation  of  a  layer  of  platinum  oxide  on 
the  anode  (compare  Foerster,  preceding  abstract).  The  oxidation  of  the 
platinum  may  be  due  to  the  influence  of  hypochlorous  acid,  formed  by 
the  action  of  chlorine  on  water. 

Both  oxj'gen  and  chlorine  are  formed  when  a  dilute  solution  of 
hydrochloric  acid  is  electrolysed,  and  the  relative  amounts  of  these 
gases  liberated  under  varying  conditions  have  been  measured.  With 
constant  condition  of  the  electrode  and  electrolyte,  the  relationship 
between  the  proportion  of  current,  t2,  employed  in  liberating  oxygen 
and  that  used  up  for  other  purposes  is  represented  by  the  equation  : 
logi.2  =  alogij  +  b,  where  a  and  b  are  constants  depending  on  the 
condition  of  the  electrode  and  the  nature  of  the  electrolyte.  Further, 
the  dependence  of  the  oxygen  given  off  on  the  concentration  of  hydro- 
chloric acid  is  represented,  between  0'10  and  1'BiV  by  the  equation  : 
6  =  i0+21ogc,  where  c  represents  the  concentration.  A  theoretical 
explanation  of  these  results  is  given,  depending  on  the  occurrence  of 
supertension  at  the  electrode. 

The  formation  of  oxygen  in  the  electrolysis  of  hydrochloric  acid 
might  be  looked  upon  as  a  secondary  phenomenon  due  to  the  action  of 
chlorine  on  water,  represented  by  the  equation  :2C12  +  2H.20  =  4HC1  +  0., 
(the  "  Deacon  process  "),  this  reaction  being  accelerated  at  the  anode 
as  the  result  of  a  chemical  or  electrochemical  catalysis.  The  fact  that 
a  change  in  the  rate  of  stirring  has  little  influence  on  the  proportion 
of  oxygen  formed,  appears  to  show  that  the  catalysis  is  not  purely 
chemical.  In  any  case,  the  proportion  of  oxygen  given  off  is  smaller 
than  corresponds  with  the  equilibrium  of  the. Deacon  process,  but  there 
is  evidence  that  immediately  after  the  discharge  the  concentration 
of  oxygen  is  liot  less,  and  may  be  greater,  than  that  corresponding 
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with  the  equilibrium.  The  alteration  in  the  relative  proportions  in 
the  gas  given  off  is  due  to  the  very  different  velocity  with  which  the 
two  discharge  products  change  to  the  ordinary  gaseous  condition. 

G.  S. 

Phenomena  of  the  Electrolytic  Decomposition  of  Hydro- 
chloric Acid.  Frank  A.  Gooch  and  F.  L.  Gates  (Amer.  J.  Sci., 
1909,  [iv],  28,  435—446  ;  Zeiisch.  anorg.  Chem.,  1909,  64,  273—286). 
— Douiner  (Abstr.,  1908,  ii,  252,  349,  458)  has  claimed  that 
the  ratio  of  the  volumes  of  oxygen  and  hydrogen  evolved  in  the 
electrolysis  of  hydrochloric  acid  is  constant  and  independent  of  the 
strength  of  the  current  and  concentration  of  the  solutioD,  and  uses  his 
results  to  show  that  the  velocities  of  the  hydrions  and  chloridions  are 
equal.  In  order  to  test  Doumer's  results,  the  authors  have  further 
studied  the  electrolysis  of  hydrochloric  acid  under  various  conditions. 
The  apparatus  used  was  on  the  principle  of  a  Hofmann  voltameter ; 
it  was  provided  with  a  leveller,  so  that  gas  measurements  could  be 
made  directly  under  atmospheric  pressure.  In  every  case  the  cathode 
was  of  platinum,  but  the  material  of  the  anode  varied. 

In  the  first  set  of  experiments  the  anodes  were  of  silver,  and  their 
area  varied  from  1  to  21  "4  sq.  cm.  ;  the  hydrochloric  acid  was  either 
^V/50  or  iV/lOO,  and  the  current  strength  varied  from  0*05  to  0085 
ampere.  Oxygen  was  liberated  only  when  the  silver  surface  open  to 
attack  was  small,  and  in  no  case  attained  the  proportion  (0"332  of  the 
hydrogen)  noted  by  Doumer.  As  long  as  the  anode  exposes  a  large 
silver  surface,  both  oxygen  and  chlorine  attack  it.  Silver  chloride 
once  attached  may  remain  fixed  on  the  anode,  but  silver  oxide  is 
subject  to  the  action  of  the  hydrochloric  acid  as  well  as  to  that  of 
the  liberated  chlorine  ;  colloidal  silver  chloride  may  be  formed  during 
these  latter  reactions  (compare  Noyes  and  Sammet,  Abstr.,  1903, 
ii,  126). 

In  the  next  set  of  experiments,  the  anode  was  made  by  dipping  a 
piece  of  silver  wire  of  2"27  mm.  diameter  and  4  cm.  long  in  fused 
silver  chloride,  and  then  using  it  as  anode  in  a  preliminary  electrolysis 
of  fairly  concentrated  hydrochloric  acid  until  chlorine  was  freely 
evolved.  In  the  actual  experiments,  the  currents  used  were  0  05, 
0  10,  and  0'15  ampere,  and  the  concentrations  of  hydrochloric  acid 
were  043,  086,  and  4-3  ports  per  1000.  The  ratio  of  oxygen 
to  hydrogen  was  found  to  increase  markedly  as  the  concentration  of 
the  solution  decreased,  although  it  was  not  materially  affected  by 
variations  in  the  current  strength  or  in  the  potential  across  the 
electrodes.  Doumer's  ratio  was  only  attained  with  the  lowost  con- 
centration of  acid.  Wlu  n  the  protected  silver  anode  was  replaced  by 
a  Bpiral  of  platinum  wire  (area,  1'25  sq.cni.),  the  ratios  of  the  volumes 
of  oxygen  to  hydrogen  wire  very  little  less  for  the  two  lower  con- 
centrations <>(  acid,  but  muoh  lower  for  the  higher  concentration. 

In  another  series  of  experiments,  the  concentration  of  the  acid  was 
0013  pun-  per  Kioo,  and  the  anode  (platinum)  area  1-25  sq.  cm. j 
the  current  varied  from  007  to  TO  ampere.  The  ratio  of  oxygen 
to  hydrogen  was  fairly  constant  (  11*44)  throughout  the  entire  period 
of  electrolysis,  and  higher  by  about  30 ",,  than   Doumer-B  ratio.      Oilier 
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experiments  with  platinum  anodes  of  varying  area  and  with  acids 
of  different  concentrations  confirmed  the  result  that  the  proportion  of 
oxygen  liberated  increases  as  the  concentration  of  the  solution 
decreases.  The  highest  ratio  (0477)  of  oxygen  to  hydrogen  was 
found  at  a  concentration  of  O0086  part  per  1000  and  at  a  high 
current  density  (3'12  amperes  per  sq.  dcm.),  and  is  within  5%  of  what 
it  would  be  were  water  the  primary  and  sole  electrolyte. 

The  observed  phenomena  afford  no  criterion  for  deciding  how  much 
of  the  oxygen  liberated  in  the  electrolysis  of  hydrochloric  acid  is 
transferred  through  the  liquid  and  how  much  is  evolved  by  the  action 
of  transferred  chlorine  at  the  anode.  X.  S.  P. 

Theoretical  Considerations  on  the  Electrolytic  Dissociation 
of  Dissolved  Electrolytes.  Johannes  J.  van  Laar  (Zeitsch. 
physikal.  Ghent.,  1909,  69,  433 — 435). — Reference  is  made  to  the 
author's  views  on  solution  (Archives  Teijltr,  1908,  ii,  235).  G.  S. 

Molecular-theoretical  Considerations  regarding  Electrolytic 
Dissociation.  Giacomo  L.  Ciamician  (Zeitsch.  physikal.  Chem.,  1909, 
69,  96—101). — The  author  shows  that  the  view  first  suggested  by  him 
(Abstr.,  1891,  390),  that  association  between  solvent  and  solute 
precedes  electrolytic  dissociation,  is  now  meeting  with  wide  acceptance. 

G.  S. 

Hydrolytic  and  Electrolytic  Dissociation  of  Aluminium 
Bromide  in  Aqueous  Solution.  Iwan  Kablukofp  and  Al. 
Sachanoff  (Zeitsch.  physikal.  Chem.,  1909,  69,  419 — 432). — Solutions 
of  aluminium  bromide  have  a  relatively  high  electrical  conductivity  ; 
the  values  at  25°  are  somewhat  greater  than  those  for  sodium  bromide 
under  equivalent  conditions.  As  later  measurements  showed  that  the 
salt  is  no*  greatly  hydrolysed  in  moderate  dilution,  the  high  con- 
ductivity must  depend  on  electrolytic  dissociation.  This  is  confirmed 
by  determinations  of  the  Br'-ion  concentration  by  measurements  of  the 
E.M  F.  of  concentration  cells;  when  the  dilution  is  about  20  litres  per 
gram-equivalent,  two-thirds  of  the  bromine  is  electrolytically  dis- 
sociated. The  main  ionic  equilibrium  in  solution  is  probably  re- 
presented by  the  equation  :  AlBr3  ~  AlBr"  +  2 Br'. 

The  degree  of  hydrolysis  of  solutions  of  aluminium  bromide  has 
been  determined  by  measuring  the  H"-ion  concentration  from  the 
results  of  E.M.F.  measurements.  Between  «  =  0-5  and  v  =  5  litres  the 
degree  of  hydrolysis  is  almost  independent  of  dilution  ;  above  v  =  5  it 
increases  regularly  with  dilution.  When  v=  1000  litres,  the  degree  of 
hydrolysis  is  only  about  4%.  The  main  hydrolytic  equilibrium  is 
probably  represented  by  the  equation:  AlBi"  +  HOH  Z^  A10H" + 
H"  +Br'.  Neutral  salts  diminish  the  degree  of  hydrolysis  slightly,  and 
potassium  bromide  and  nitrate  exert  about  the  same  effoct  under 
equivalent  conditions.  G.  S. 

Anomaly  of  Strong  Electrolytes  and  the  Limits  within 
which  the  Dilution  Law  is  Valid.  Rudolf  Wegscheider 
(Zeitsch.  physikal.  Chem.,   1909,   69,    603—629) — The  fact  that  the 

vol.  £cvi.  ii.  65 
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dilution  law  does  not  hold  for  strong  electrolytes  is  connected  with 
the  high  concentrations  of  ions  in  concentrated  solutions  of  such 
electrolytes.  The  author  has  calculated  in  detail  for  the  different 
groups  of  electrolytes,  namely,  organic  acids  and  bases,  inorganic 
acids  and  salts,  the  limits  within  which  the  dilution  law  is  applicable, 
and  draws  the  conclusion  that,  in  the  absence  of  complex  formation, 
etc.,  the  law  in  question  is  approximately  valid  for  all  binary  electro- 
lytes with  univalent  ions  up  to  an  ionic  concentration  of  aboitt 
0'03  mol.  per  litre  ;  in  stronger  solutions  deviations  from  the  simple 
law  occur.  In  arriving  at  this  conclusion,  however,  some  rather 
uncertain  assumptions  are  made,  more  particularly  with  reference  to 
the  values  of  fiK   for  inorganic  salts.  G.  S. 

Theory  of  the  Direct  Method  of  Determining  Transport 
Numbers.  W.  Lash  Miller  (Zeitsch.  physikal.  C/iem.,  1909,  69, 
436 — 441). — It  is  shown  theoretic.tlly,  by  a  method  involving  no 
assumptions  as  to  rates,  mobilities,  currents,  or  constitution  of  the 
ions,  that  transport  numbers  calculated  from  observations  of  the 
motion  of  the  meniscus  must  be  identical  with  those  obtained  by 
the  ordinary  analytical  method  of  Hittorf.  G.  S. 

Thermal  Conductivity  of  Air  and  other  Gases.  George  \Y. 
Todd  (I'roc.  Roy.  Soc,  1909,  A,  83,  19— 39).— An  improved  method  of 
measuring  the  thermal  conductivity  of  gases  is  described.  The  gas  is 
enclosed  between  two  parallel  metal  plates,  the  upper  one  of  which 
forms  the  base  of  a  steam  chamber,  and  the  lower  one  the  top  of  a 
chamber  through  which  cold  water  is  circulated.  To  ensure  thorough 
circulation,  the  interior  of  the  cold  chamber  is  divided  up  by  means  of 
a  scries  of  partitions  parallel  to  the  plate  forming  the  roof  of  the 
chamber.  The  space  between  the  hot  and  cold  plates  is  cut  off  from 
the  exterior  by  means  of  a  ring  of  insulating  material,  ami  for  coin 
parative  observations  with  gases  other  than  air,  the  chamber  is  seals 
by  painting  round  the  edges  of  the  plates  and  ring  with  shellac 
varnish, 

The  rate  at  which  heat  passes  through  the  lower   plate  is   measured 
liy  observation  of    the  rise  in  temperature  of   water,  which    is    made   to 
flow  at  a  uniform  and   measured   rate  through  the  cold   calorim 
chamber.       In    the   ease   nl'   air,  observations    were    made    with    1  he    hot 
and    cold    plates    separated    by    distances    varying     from    about    01    to 

0'7  cm.,  and  from  the  series  thus  obtained  the  radiation  effect  can  ba 

eliminated. 

The    values  obtained  for   the   thermal    conductivity    al  the   mean 

temperature  o!   56    are:    air  0-01 571,  carbon  dioxide  00000411, 

00598,    nitrogen    00000569,     nitric    oxide    001 539, 

hie  (HHXMhS.XS.  II.    .M.    I». 

Specific    Heats   of  Silicates   and  of   Platinum.     Walteii    P 
WanulAmtr.  J.Soi.,  1909,  [iv], 28, 334     346).      l<\>r  dcteruiiniii| 
peoifio  lieat  s  of  silicates  up  t'>  1600    the  method  of  mixtures  was  used, 
in  which  the  heated   substance  and  containing  crucible  arc   dropped 
fiom  a  furnace  into  a  calorimeter  at   room   temperature.       \      i 
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form  of  electric  furnace  was  used  in  order  to  diminish  the  lack  of 
uniformity  in  the  furnace  temperature,  this  ordinarily  being  one  of 
the  chief  sources  of  error,  and  an  electrical  method  of  releasing  the 
crucible  was  devised  to  reduce  the  time  required  in  transferring  it 
from  the  furnace  to  the  calorimeter.  All  temperatures,  including 
that  of  the  calorimeter,  were  read  by  thermo-elements.  The  calori- 
meter was  completely  enclosed  by  a  water-jacket,  except  just  at  the 
moment  when  the  crucible  was  dropped  in,  and  an  unusually  large 
temperature  rise  (sometimes  23°)  was  employed  to  increase  the 
accuracy. 

A  table  of   mean    specific    heats,    from    zero,   of   eight   substances, 
including     quartz,    is    given,    and    also  the    following    table    of    true 


specific  heats. 

Wolla- 

Pseudo- 

Ortho- 

Orthoclasc 

Soft  tubii 

Temp.   Platinum. 

stnnite. 

wollastonite. 

clase. 

Diopside 

glass. 

glass. 

500 '       0-0356 

0251 

0-250 

0-257 

0-262 

0-264 

0-298 

700        0  036S 

0-263 

— 

— 

0-272 

— 

0  324 

800 

— 

— 

0-272 

— 

0-282 

— 

900        0  0380 

0-262 

— 

— 

0-281 

— 

0-340 

1100        0  0390 

0-261 

0-259 

0-279 

0-286 

0-297 

0-335 

1300        0-0400 

— 

0-257 

— 

0-278 

— 

0-333» 

1500        00107 

— 

— 

— 

— 

— 

0-332 

The  mean  specific  heats  are  accurate  to  less  than  0-5%  at  most 
temperatures ;  the  true  specific  heats  are  not  so  accurate.  The 
specific  heats  of  silicates  show  a  considerable  increase  with  tem- 
perature up  to  700°,  followed  by  a  tendency  to  diminish  at  higher 
temperatures. 

The  mean  specific  heats  of  platinum  and  of  diopside  are  expressed 
by  the  following  formula? :  Platinum,  0-03198  +  34  x  10_tii ;  diopside, 
0-1779 -(- 1-516  x  10-><-l-047x  10~7«2  +  2-81  x  10-n«3,  where  t  is  the 
temperature.  T.  S.  P. 

Specific  Heats  of  Mixtures  of  Saturated  Alcohols  and 
Water.  II.  Antony  G.  Doroschewsky  (./.  liuss.  Phys.  CAem.  >Soc, 
1909,  41,  95S — 977). — Measurements  of  the  specific  heats  of  aqueous 
solutions  of  methyl,  propyl,  tsopropyl,  and  isobutyl  alcohols,  of  various 
concentrations  and  at  different  temperatures,  show  that  these  mixtures 
exhibit  the  peculiarity  observed  with  mixtures  of  ethyl  alcohol  and 
water  (Abstr.,  1908,  ii,  807;  compare  also  Bose,  Abstr.,  1907,  ii, 
332,  333),  the  specific  heats  of  all  the  solutions  being  greater  than 
the  values  calculated  from  their  compositions,  and  those  of  dilute 
solutions  greater  than  the  specific  heat  of  water.  The  specific  heats 
of  these  mixtures  for  the  temperature-interval  18 — 100°  exhibit 
maxima  for  10%  solutions  in  the  case  of  methyl  and  propyl  alcohols, 
and  for  20%  solutions  with  ethyl  and  isopropyl  alcohols.  A  maximum 
specific  heat  is  evidently  exhibited  by  all  solutions  for  which  a  great 
difference  exists  between  the  'composition  of  tho  vapour  and  that  of 
the  boiling  (at  760  mm.)  liquid. 

Aqueous  solutions  of  isobutyl  alcohol  containing  from  100%  to 
83  63%  or  from  0%  to  4'66%  of  the  alcohol,  that  is,  those  solutions 
which  remain  homogeneous  when  heated  from  18°  to  100°,  have 
specific  heats  greater  than  the  calculated  values,  but  less  than  that  of 

65—2 
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water ;  a  maximum  specific  heat  was  not  observed  with  these 
solutions.  Solutions  containing  7 — 8%  of  the  alcohol,  which 
separate  into  layers  and  subsequently  mix  again  when  heated  from 
18°  to  100°,  show  a  marked  rise  in  specific  heat.  Such  rise  is 
observed  also  with  a  solution  containing  6  76%  of  tsobutyl  alcohol, 
although  no  separation  into  layers  and  re-dissolution  occur  ;  here,  too, 
the  cause  of  this  phenomenon  lies  doubtless  in  a  certain,  although  not 
an  evident,  separation  of  the  two  liquids.  An  analogy  probably 
exists  between  the  separation  into  layers  and  the  specific  heat  of 
isobutyl  alcohol  solutions,  on  the  one  hand,  and  the  vaporisation  and 
specific  heat  of  the  lower  alcohols,  on  the  other.  T.  H.  P. 

Specific  Heats  of  Solutions  of  Salts  in  Water  and 
Alcohol.  Antony  G.  Doroschewsky  and  Adam  W.  Rakowski 
{J.  Russ.  P/njs.  Chem.  Soc,  1909,  41,  1110— 11 16).— For  the  calcula- 
tion of  the  specific  heats  of  solutions,  the  following  two  formulae,  both 
representing  straight  lines,  have  been  employed:  (1)  S1  =  SQ  — 
(S0-  o-);«/100,  and  (2)  the  more  simple  form,  .\  =  Sa  -  S0mj  100,  where 
Sv  «S'0,  and  <r  are  the  specific  heats  of  solution,  solvent,  and  solute 
reSpectively,  and  m  is  the  weight  of  solute  per  100  grams  of  solution. 
The  authors  have  investigated  the  following  cases  : 

(1)  Aqueous  solutions  of  cadmium  iodide. — Here  the  specific  heat 
follows  the  above  formula?  neither  quantitatively  nor  qualitatively,  the 
curve  connecting  percentage  of  salt  present  and  specific  heat  being  not 
a  straight  line,  but  a  complex  curve  exhibiting  a  bend.  For  solutions 
containing  up  to  about  20%  of  cadmium  iodide,  the  curve  lies  below, 
and  for  more  concentrated  solutions  above,  the  straight  line  repre- 
sented by  formula  (2).  So  that  here,  as  iu  many  other  cases,  the 
specific  heat  of  the  solutions  is  less  than  that  of  the  water  they 
contain;  the  solutions  behave1,  indeed,  like  the  solvent  does  under 
great  pressure. 

i-')  Solutions  of  cadmium  iodide  in  absolute  ethyl  alcohol.  For 
these  solutions,  the  specific  heats  lie  on  a  straight  Line,  but  are,  in  all 
cases,  greater  than  the  calculated  values, 

(S)  Five  per  cent,  solutions  of  mercuric  chloride  in  aqueous 
alcoholic  mixtures,  varying  in  concentration  from  i>  to  100%  When 
the  solvent  contains  less  than  about  !•'>,,  of  alcohol,  the  curve 
connecting  specific  heats  of  the  solutions  with  the  percentages  of  salt 
present  approximates  to  the  typical  curve  for  aqueous  solutions, 
whilst  for  solvents  containing  more  than  15%  of  alcohol,  the  curve  is 
similar  to  those  for  alcoholic  solution  .  T,  II,  I'. 

Forms  of  the  Partial  and  Total  Vapour  Pressure  Curves 
of  Binary  Mixtures.  Jan  van  Xaumi/m  (Zeitich.  physikal.  Chem., 
1909,  60,  680—662).  A  theoretical  paper.  The  possible  form  of 
the  partial  and  total  vapour  pressure  curves  of  binarj    mixtures  are 

deduced    from    tin*    integrals    of    the   well  1 wn    l iiiiieui  Margi 

equation.     The  partial  prt     in                pressed  as  fraotions  of  the 
in     of   the  pure  components,  the  so-called  "reduced  '  partial 
pn     ures,   and    >i   is  then  shown   thai    '!"'  reduced   partial   prt 
ourves  can  be  divided  into  symmetrical  and  unsj letricol,  and  eaoh 
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of  these  again  into  a  number  of  forms.     The  total  pressure  curves  are 
dealt  with  in  a  similar  way. 

These  conclusions  are  illustrated  by  choosing  different  relative 
values  of  the  factors  in  the  integrals,  and  determining  the  influence 
on  the  forms  of  the  curves  ;  the  results  are  also  illustrated  graphically. 
It  is  probable  that  alterations  of  temperature  have  only  a  slight 
influence  on  the  forms  of  the  reduced  partial  pressure  curves.     G.  S. 

Vacuum  Distillation  and  the  Effect  of  Gravity  on  the  Boil- 
ing Point.  Fkiedrich  Krafft  (J.  pr.  Chem.,  1909,  [ii],  80,  242—261). 
— Polemical  against  von  Rechenberg  (this  vol.,  ii,  544).  The  author 
points  out  that  von  Rechenberg  has  overlooked  much  of  his  work  on 
distillation  in  the  cathode  light  vacuum,  and  shows  that  the  criticisms 
of  the  latter  chemist  are  not  justified.  The  influence  of  the  weight  of 
the  column  of  vapour  on  the  boiling  point  in  a  vacuum  has  already 
been  discussed,  and  it  lias  been  shown  that  in  these  circumstances 
the  boiling  point  is  a  function  of  the  molecular  weight  (Abstr.,  1908, 
i,  1).  G.  S. 

Effect  of  Gravity  on  the  BoiliDg  Point.  Determination  of 
the  Boiling  Point  under  the  Ordinary  Pressure.  Friedrich 
Krafft  (J.  pr.  Chem.,  1909,  [ii],  80,  469 — 472.  Compare  preceding 
abstract). — Gravity  is  shown  to  exert  a  measurable  influence  on  the 
boiling  point  of  a  liquid.  The  b.  p.  of  ^-xylene  under  a  pressure  of 
757  mm.  is  found  to  be  about  0-038°  higher  at  Gothenberg  (58°  J¥.  Lat.) 
and  about  0-015°  higher  at  Bremen  (53°  If.  Lat.)  than  at  Heidelberg 
(49-5  X.  Lat.),  whilst  ethylene  bromide  under  constant  pressure  boils 
about  0016°  higher  at  Bremen  than  at  Heidelberg.  W.  H.  G. 

A  Source  of  Error  but  little  Considered  in  the  Determina- 
tion of  Boiling  Points  under  Diminished  Pressure.  Christian 
Johannes  Hansen  (J.  pr.  Chem.,  1909,  [ii],  80,  449 — 455). — Polemical 
against  von  Rechenberg  (compare  this  vol.,  ii,  544).  W.  H.  G. 

Certain  Relations  between  Boiling  Points.  John  C.  Earl 
(Chem.  News,  1909,  100,  245). — The  replacement  of  one  atom  of 
chlorine  by  one  atom  of  bromine  in  a  large  number  of  organic  sub- 
stances raises  the  boiling  point  by  about  23 — 24°.  Th#  difference  in 
boiling  point  between  XBr„  and  XC1,  is  about  48°  (  =  2  x  24°),  and 
between  YBi-j  and  YC13  about  72°  (  =  3x24°).  Iodine  and  bromine 
show  similar  relations. 

The  difference  between  the  boiling  points  of  chlorine  and  bromine, 
92-4°  (  =  4  x  231°),  suggests  that  these  elements  at  their  boiling  points 
are  Cl4  and  Br4.  R.  J.  C. 

Efficiency  of  Fractional  Distillation  by  Keat  Generated 
Electrically.  Theodore  W.  Richards  and  J.  Howard  Mathews 
(J.  Amur.  Chem.  Soc.,  1909,  31,  1200 — 1202).— In  the  previous  paper 
(Abstr.,  190;-',  ii,  828)  :i  method  was  described  for  use  in  fractionating 
organic  liquids  depending  on  the  use  of  a  coil  of  platinum  wire  heated 
by  an  electric  current. 
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Further  experiments  have  now  been  carried  out,  and  have  shown 
that,  whilst  a  somewhat  better  separation  is  effected  by  the  electrical 
heating  than  by  the  ordinary  method,  and  much  less  superheating  is 
produced,  the  gain  in  the  efficiency  of  separation  is  not  in  all  cases  as 
great  as  was  at  first  supposed.  E.  G. 

Determination  of  Melting  Points.  Walter  P.  White  (Amer. 
J.  Set.,  1909,  [iv],  28,  453— 473).— The  author  discusses  the  principal 
causes  of  oblique  melting  curves,  giving  a  mathematical  treatment  of 
the  same.  Actual  melting  and  freezing-point  curves  are  nearly  always 
oblique.  The  prime  cause  of  obliquity  in  melting  curves  is  the 
obliquity  of  the  melting  itself,  due  to  impurity.  The  true  melting 
point  is  the  high  end  of  the  oblique  melting  interval.  The  melting 
hysteresis  of  some  very  viscous  substances  (mostly  compounds 
of  boron  and  silicon)  is  also  an  occasional  (and  then  serious)  cause  of 
obliquity. 

The  determination  of  a  melting  curve  necessarily  involves  two 
factors  :  temperature  rise  and  heat  supply.  The  latter  depends  on  the 
temperature  difference  between  the  furnace  and  the  charge  being 
melted  ;  if  this  varies,  the  curve  is  considerably  distorted,  but 
corrections  are  easily  applied.  Tho  most  common  example  is  where 
the  furnace  tempi  ratine  is  allowed  to  rise  or  fall  continuously,  whilst 
that  of  the  substance  remains  nearly  stationary  during  the  process  of 
melting  or  freezing. 

The  freezing  point  is  easier  to  observe  than  the  melting  point,  since 
it  occurs  at  the  beginning  of  the  interval  where  temperature  distribu- 
tion in  the  charge  is  relatively  uniform  ;  it  is,  however,  inadmissible 
in  substances  where  undercooling  is  marked.  The  melting  point, 
coming  at  the  end  (in  time)  of  the  interval,  is  liable,  where  stirring  is 
not  practiced,  to  obliquities  resulting  from  uneven  temperature  dis- 
tribution: (1)  Due  to  the  inevitable  temperature  difference  between 
the  inside  and  outside  of  the  charge;  this  is  troublesome  with 
large  charges,  but  negligible  with  small.  ('.')  Due  to  various  inv 
gulai  Lties  in  heal  flow  ;  I  be8e  B  I  e  least,  wit  b  narrow  charges  and  small 
t  beiino-elements.      (3)    Duo    to    the    conduction    of     heat     down    the 

t.heiiun  ele nt;     this    is    usually    negligible    for    narrow   charges   and 

small    thermoelements,    but  it    may   amount   to   several    degrees    with 

■  I  elements. 

Bleotrical   conductivity  in    the   fusion    produces   an   error   in  the 
reading  of  bare  thermoelements  j  (bis  is  negligible  lor  small  charges. 
Contaminated  elements,  be  ides  reading  false,  read  so  as  to  inon 
obliquity.     The  obliquity    is  also   inorea  ed    bj    differentiation   and 
dial  hermanoy  of  t  be  charge. 

Melting  points  have  i i,  determined  above  800    agreeing  with 

each  other  to  n  05  .     In  moil  oases  an  experimental  obliquity  rem 
oi  ii. "i     K>   (at  high  temperatures),  the  cause  of  which  is  .till  to  be 
definitely  determined, 

The  following  melting  points  are  given  :   sodium  chloride,  80]     •    1 
m    ulph  i  I  l  .  T.  S.  I'. 

Melting-Point  MhIIioiIh  at  High  Tmnpe-rat  urnn.  Whim  I' 
Win  1 1  (  Amur.  J  Sri.,  1909,  [iv|,  28,  474—489).     The  author  duon    i 
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the  apparatus  and  procedure  necessary  to  determine  melting  curves, 
according  as  the  main  object  is  the  accurate  location  of  heat  absorptions, 
their  quantitative  measurement,  or  their  mere  detection  when  obscure. 

Platinum-resistance  furnaces  of  simple  construction  provide  complete 
control  of  the  temperature  for  melting-point  work  up  to  1600°.  Where 
uniformity  of  temperature  throughout  the  working-chamber  is  import- 
ant, special  modifications  are  necessary.  Small  charges  (25  grams) 
give  very  sharp  melting  points,  are  economical  of  material,  and  permit 
of  convenient  manipulation. 

A  number  of  advantages  result  from  the  use  of  a  second  thermo- 
element, which  records  the  furnace  temperature  about  the  charge.  The 
measurement  and  regulation  of  the  heat  supply  from  the  furnace  is  a 
factor  of  great  importance  in  accurate  melting-point  determinations. 

Methods  of  treating  and  insulating  thermo-elements  and  of  avoiding 
the  effects  of  contamination  are  described. 

The  melting  points  of  very  viscous  substances,  showing  hysteresis, 
can  be  determined  easily  and  effectively  by  very  slow  heating  and 
occasional  examination  outside  the  furnace. 

The  approximate  determination  of  latent  heats  of  fusion  directly 
from  melting  curves  is  possible  by  measurement  of  the  furnace  tem- 
perature, but  there  are  several  hitherto  undetermined  sources  of  error. 
The  attainment  of  an  accuracy  greater  than  10%  (about  10  calories  in 
many  silicates)  accordingly  requires  special  apparatus  and  pi'ocedure. 
The  smaller  latent  heats  of  inversion  can  usually  be  determined  to  one 
or  two  calories  with  no  other  apparatus  than  the  two  thermo  elements. 

For  determining  faint  or  sluggish  thermal  effects,  rapid  rates  of 
heating  and  the  utmost  precision  in  furnace  regulation  and  temperature 
measurement  is  needed. 

The  accurate  location  of  eutectics  by  thermal  means  requires  the 
detection  of  small  residues  of  the  component  in  excess.  This  can  be 
accomplished  by  a  special  method  involving  the  use  of  a  neutral 
substance.  T.  S.  P. 

Retrogressive  Melting-point  Lines.  Andreas  Smits  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1909,  12,  227 — 230). — From  an  examina- 
tion of  van  der  Waals1  equation  for  melting-point  curves,  the  author 
draws  the  conclusion  that  if  a  hydrate  loses  much  water  at  its 
transition  point,  a  retrograde  solubility  curve  may  be'  expected,  for 
it  is  probable  that  the  change  in  the  heat  of  melting  is  less  than 
that  in  the  heat  of  mixing. 

To  explaia  the  retrograde  solubility  curve  of  rhombic  sodium 
sulphate,  it  seems  necessary  to  assume  a  retrogression  of  the  hydr- 
ation in  solution  with  rising  temperature.  The  strongly  retrogressive 
character  of  the  solubility  curve  of  mouoclinic  6odium  sulphate 
as  compared  with  that  of  the  curve  for  the  rhombic  salt  indicates 
that  the  latent  heat  of  liquefaction  of  the  former  is  much  smaller 
than  that  of  the  latter.  H.   M.  D. 

Melting-point  Curves  of  Endothermic  Compounds. 
A.  H.  W.  Aten  (Zeitsch.  physikal.  Chem.,  1909,  68,  39— 42).— As 
bismuth  trichloride  and  pentachloride  unite  to  form  the  endothermic 
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compound  SbCI4,  it  seemed  possible  that  antimony  trichloride  and 
pentachloride  might  combine  to  form  the  compound  SbCl4.  The 
melting-point  curve  of  the  latter  system  shows  a  eutectic  point 
about  2  5°  (m.  p.  of  antimony  pentachloride,  4°),  the  eutectic 
mixture  containing  about  3%  of  antimony  pentachloride,  and  from 
this  point  rises  fairly  steeply  to  the  melting  point  of  antimony 
trichloride,  although  between  30  and  80  mol.  %  of  the  trichloride 
the  curve  is  rather  less  steep.  This  form  of  curve  does  not  cor- 
respond definitely  with  any  of  the  three  possible  forms  of  curve 
for  a  binary  system  in  which  an  endothermic  compound  is  formed, 
and  therefore  the  melting-point  curve  affords  no  evidence  of  the 
existence  of  the  compound  SbCl4.  G.  S. 

eycioRexane   as    a    Cryoscopic    Solvent :     Cryoscopic    and 

Bbullioscopic  Behaviour  of  Ketones  Dissolved  in  cyc/oHexane. 

Luioi    Mascarelli    and    I.  Musatiy  (Atti    R.  Accad.  Lincei,    1909, 

[v],  18,  ii,   195—202.     Compare   this    vol.,    ii,    79(1). — The    authors 

have  examined  the  cryoscopic  and  ebullioscopic  behaviour  of  solutions 

in  cyc/ohexane  of  a  number  of  ketonic  compounds  (compare  this  vol., 

ii,  19),  all  of  which  have  molecular  weights  higher  than  the  theoretical 

values  in  the  freezing  solvent.     Benzil  is  not  soluble  in  the  cold,   but 

in   boiling  cyc/ohexane  it  has  the   normal     molecular 

weight,   being    probably    transformed,   owing   to   the 

CPh^—  _ ^CPh      proximity  of   the   two   ketonic   groups,  into  the  form 

\/  represented  by  the  annexed  formula   (loc.   cit.).     The 

results  indicate  that  where  a  ketone  is  able  to  form 

an  enolic  modi6cation,the  latter  is  produced  and  undergoes  association 

in  cyc/ohexane  solutions.  T.  H.  P. 

cyc/oHexane  as  a  Cryoscopic  Solvent.  Behaviour  of  eyolo- 
Hexanone  Dissolved  in  ryc/oHexane.  Luioi  Mascarelli  and  1. 
.Mrsvriv  (.1//;  /,'.  Accad.  Lincei,  1909,  |v],  18,  ii,  253  258).—  Fresh 
results  have  been  obtained  which,  in  conjunction  with  those  already 
published  (preceding  abstract),  imlie. ite  that  the  anomalous  oryosoopio 
behaviour  of  oyciohexanone  in  cycZohexane  is  due  to  three  causes  :  (I) 

;i    SOCiation  occasioned    by    the    presence    of     the    carbonyl    group;   (2) 

oiation  owing  to  the  formation  of  a  bydroxj  oompound  by  tauto 
meric  change;  (3l  formation  of  solid  solutions  between  solvent  and 
solute.  T.  II    P. 

Cryoscopy   of  Neutralisation  of  Certain  Acids.     E.  Cob 
(Compt.  rmd.t  1909,  149,  076 — 678). — The  ourves  representing  the 
variation  of    freezing-point  lowering  with  composition   in   mixtures 

in  all   proportions  Of  equivalent      olutionSOf  acids  and  bases  show  sharp 

minima  where  sharply  defined  sail  are  produced,  and  bends  where 
pari |y  stable  oompound    are  presi  nl 

Thu  ."ii  uccessivelj  adding  quantities  of  O'SJlA-sodium  hydroxide 
in  (i.').i/  h\ drogen  chloride,  the  1  poinl    lowering  falls  regulai  Ij 

from  l*885°  to  0'890°when  equivalent  proportions  are  present,  and 
i  hen   rises  regularly   to    l-706°,  the  value  given   i>\   the  pure  sodium 

hydroxide    olution,     The  graph   i si  ts  of  two   practically   straighl 

bowing  thai  only  one  compound,  sodium  chloride,  is  produced. 
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Sodium  sulphate  gives  a  well-defined  minimum,  but  there  is  no 
evidence  of  the  existence  in  solution  of  NaHS04,  which  appears  to  be 
resolved  into  a  mixture  of  free  acid  and  normal  salt. 

Arsenic  acid  gives  a  minimum  for  Na3As04,  and  two  folds  re- 
presenting the  partial  formation  of  NaH.,As04  and  Na0HAs04. 

Acetic  acid  behaves  like  hydrochloric  acid  ;  citric  and  phosphoric 
acids  resemble  arsenic  acid  ;  also,  with  oxalic  acid  a  fold  represents 
the  acid  salt,  whereas  the  normal  salt  gives  a  sharp  minimum. 

Phosphorous  acid,  H3PO,,  behaves  like  the  dibasic  oxalic  acid, 
giving  a  minimum  at  Na.,HP03.  There  is  no  indication  of  a  normal 
phosphite,  Na3PO.t.  Hypophosphorous  acid,  H3PO,,,  behaves  as  a 
monobasic  acid.  These  facts  are  in  accordance  with  what  is  known 
of  the  solid  phosphites  and  hypophosphites. 

When  ammonia  is  used  instead  of  sodium  hydroxide,  the  results  ob- 
tained with  all  the  above-mentioned  acids  are  the  same,  except  that  the 
normal  phosphates  and  arsenates  of  ammonia  are  not  formed,  minima 
being  observed  at  the  compositions  :  (NH4).,HP04  and  (NH4),HAs04 
instead. 

The  indications  of  the  electrical  conductivity  method  are  often  at 
variance  with  the  author's  conclusions.  It  is  pointed  out  that  con- 
ductivity is  a  complicated  function  of  the  number  of  ions  and  their 
mobility,  whereas  the  freezing  point,  which  depends  only  on  the 
number  of  molecular  units,  is  preferable,  and  affords  evidence  in 
agreement  with  chemical  evidence.  K.  J.  C. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid. 
Arthur  Hantzsch  (Zeitsch.  ])hysikal.  Chem.,  1909,68,  204 — 213). — 
A.  reply  to  Oddo  and  Scandola  (this  vol.,  ii,  377),  in  which  the  author 
maintains  the  accuracy  of  his  freezing-point  measurements.  In 
support  of  this  it  is  shown  that  when  molecular  weight  values  are 
calculated  for  solutions  containing  the  hydrogen  sulphates  of 
potassium,  sodium,  ammonium,  pyridine,  quinoline,  and  acridiue  from 
the  successive  freezing-point  differences,  the  numbers  obtained  from 
the  author's  data  are  much  more  nearly  constant  than  those  obtained 
from  the  data  of  Oddo  and  Scandola.  On  account  of  the  discrepancies 
inherent  in  the  determinations  of  these  observers,  the  data  obtained  by 
them  cannot  be  used  as  an  argument  against  the  author's  hydronium 
theory.  H.  M.  D. 

New  Thermo-regulator  for  Use  with  Gas.  Paul  Poetschke 
(J".  Amer.  Chem.  Sue,  1909,  31,  1218— 1219).— The  apparatus  consists 
of  a  large  cylindrical  bulb  filled  with  air,  which  is  placed  in  the  ' 
incubator  or  oven  required  to  be  kept  at  a  constaut  temperature,  and 
is  connected  to  the  side-arm  of  a  U-tube  containing  nearly  sufficient 
mercury  to  reach  the  opening  of  the  tube  by  which  the  gas  is 
admitted  ;  the  latter  tube  is  provided  witli  a  small  hole  in  the  side. 
The  regulator  operates  in  the  same  manner  as  the  usual  well-known 
forms.  It  has  the  advantage  of  groat  sensitiveness,  and  is  easily 
manipulated  and  readily  cleaned.  It  can  be  used  in  air-baths  at 
temperatures  even  above  the  boiling   point  of   mercury,  but  its  sensi- 
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tiveness  to  changes  of  atmospheric  pressure  preclude  its  use  in  cases 
in  which  differences  of  a  few  hundredths  of  a  degree  are  of  importance. 

E.  G. 

Simple  Method  for  Determining  "Vapour  Densities  and  for 
Analysing  Binary  Mixtures.  Philip  Blackman  (Chem.  Xews, 
1909,  100,  174 — 175). — A  summary  of  work  already  published  (this 
vol.,  ii,  21,  298,  643).  G.  S. 

Easy  Method  for  Determining  Vapour  Densities.  Philip 
Blackman  {J.  Physical  Chem.,  1909,  13,  606—608.  Compare  this 
vol.,  ii,  867). — An  improved  form  of  capillary  tube  and  a  tiller  for  it 
are  described.  R.  J.  C. 

Critical  Volumes  and  Density  Curves  of  Solutions. 
Mieczvslaw  Centnerszweu  (Zeitsch.  physikcd.  Chem.,  1909,  69, 
81 — 89.  Compue  Abstr.,  1908,  ii,  13). — When  a  series  of  sealed 
tubes  containing  different  amounts  of  a  pure  liquid  in  contact  with  its 
vapour  are  heated,  it  is  observed  that  the  temperature  at  which  the 
boundary  between  the  two  phases  disappears  (the  "  limiting  tempera- 
ture ")  increases  at  first  as  the  fraction  of  tho  tube  filled  with  liquid 
is  increased,  reaches  a  maximum,  and  with  further  increase  in 
the  proportion  of  liquid,  gradually  falls.  Thus,  if  the  average 
density  of  the  contents  of  the  tube  is  plotted  against  the  temperature 
at  which  the  meniscus  disappears,  a  parabolic  curve  is  obtained,  the 
maximum   point   of   which  corresponds  with  tho  critical  temperature. 

Corresponding  observations  have  now  been  made  for  solutions  of 
phenanthrene  in  methyl  chloride,  naphthalene  in  ethyl  ether,  and  potass 
nun  iodide  in  methyl  alcohol.  For  the  first  systom,  the  curves  obtained 
by  plotting  llio  densities  as  abscissa'  against  the  limiting  temperature 
as  ordinates  show  no  maxima ;  the  maximum  for  the  pure  liquid  has 
become  a  point  of  inflexion  for  solutions.  It  may,  however,  be 
exp-'ctod  that  a  maximum  will  be  obtained  for  solutions  when  the 
two  components  do  not   differ   greatly    in    volatility,    and  this  is  shown 

to  he  the  case  for  solution  of  naphthalene  in  ether.  The  density 
ourve  for  this  system  hows  a  critical  point  a1  196  .  and  a  maximum 
at  a  rather  higher  temperature  (the  temperature  of  maximum 
condensation).  <  in  the  other  hand,  the  density  temperature  curve  for 
solutions  of  potassium   Iodide  in  methyl  alcohol  is  extremely  sleep  in 

the  neighbourh I  of  the  critical  poinl  for  the  cure  liquid,  oorresp  md 

ing  with  the  great  difference  in  t he  volatility  of  the  components. 

It  was  incidentally  observed  that  potassium  iodide  is  less  soluble  in 
methyl  alcohol  in  the  neighbourhood  of  tin'  oritical  temperature  than 
at  ordinary  temperatures,  and  as  the  temperature-coefficient  in  the 
neighbourhood   ol  positive,  there  must  he  a  maximum  on  the 

i'  mpei ■>'  ni  i-    olubilil  \  cui  ve,  I  •■  B. 

Propagut  loo  of  "  Shock*  "  in  Fluids.     Pibbbe   Dim  em  (Znttoh, 
Veal    I'll,-,,,..  1909,69,   169     186)      L  mathem taJ  paper,     The 

m  iin  ■  .in.  I  ii    ions  aie  as  follows.       When  a    "     BOOK        ii  propagated  in  ■ 

peed  ol  the  wave,  referred  to  the  fluid  behind,  always 
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exceeds  in  absolute  value  the  speed  of  sound  in  the  fluid  in  front ;  the 
speed  of  the  shock,  referred  to  the  fluid  in  front,  is  inferior  in  absolute 
value  to  the  speed  of  sound  in  the  fluid  in  front  as  long  as  the  density 
of  the  fluid  in  front  is  inferior  to  the  product  of  the  density  of 
the  fluid  behind  by  2Cv/(Op  -  Cv) ;  when  the  density  of  the  fluid 
in  front  surpasses  this  limit,  the  speed  of  the  shock  referred  to  the 
fluid  in  front  exceeds,  in  absolute  value,  the  speed  of  sound  in  the  fluid 
behind. 

As  the  ratio  of  Cp,  the  specific  heat  of  a  gas  at  constant  pressure,  to 
C,..  the  specific  heat  at  constant  volume,  is  about  1'4  for  a  perfect 
diatomic  gas,  the  expression  2CV'(CP-CC)  above  referred  to  is  about  5. 

G.  S. 

Internal  Friction  in  the  Critical  Zone.  Demetrius  E 
Tsakalotos  [Zeitsch.physikal.  Chem.,  1909,68,  32 — 38). — The  viscosities 
of  certain  binary  systems  have  been  measured  at  temperatures  very 
near  the  respective  critical  solution  temperatures,  but  such  that  the 
systems  were  still  homogeneous.  With  the  system  tsobutyric  acid 
and  water  (completely  miscible  above  235°),  measurements  were  made  at 
26°  and  for  certain  mixtures  at  22°.  At  both  temperatures  the 
viscosity  curve  shows  a  distinct  maximum  at  65%  of  the  acid,  and  the 
viscosities  are  greater  than  that  calculated  by  the  mixture  rule.  The 
viscosity  curve  of  mixtures  of  amylene  and  aniline  (completely 
miscible  above  14-4°)  was  determined  at  20°  ;  it  is  hyperbolic, 
and  the  viscosities  are  less  than  those  calculated  by  the  mixture 
rule. 

The  viscosity  curve  of  the  system  triethylamine  and  water  (com- 
pletely miscible  below  lS-70),  measured  at  15°,  shows  a  distinct 
maximum,  corresponding  with  a  composition  of  about  48%  by  weight  of 
triethylamine.  The  corresponding  measurements  with  nicotine 
and  water  have  already  been  published  (compare  this  vol.,  i,  412). 

The  general  course  of  the  viscosity  curves  is  therefore  independent 
of  the  existence  of  the  critical  zone.  The  maxima  on  the  curves  appear 
to  indicate  combination  between  the  two  components  of  the  binary 
mixture.  G.  S. 

Viscosity  of  Binary  Mixtures  at  their  Boiling  Points. 
Alexander  Fixdlay  (Zeitsch.  physikal.  Chem.,  1909,  69,  202 — 217). — 
The  viscosities  of  the  following  six  binary  mixtures,  benzene  and 
carbon  tetrachloride,  benzene  and  ethyl  alcohol,  acetone  and  chloroform, 
benzene  and  methyl  alcohol,  chloroform  and  ethyl  alcohol,  and  carbon 
tetrachloride  and  ethyl  alcohol,  containing  the  components  in  varying 
proportions  have  been  determined  at  temperatures  just  below  those  of 
the  boiling  points  of  the  respective  mixtures  instead  of  at  a  single 
temperature,  as  has  hitherto  been  usual.  A  slightly  modified  form  of 
the  Ostwald  vifcosimeter  was  used  ;  it  was  adjusted  to  a  temperature 
exactly  1°  below  the  boiling  point  of  the  particular  mixture  under 
investigation,  these  boiling  points  being  known  from  tho  work  of 
previous  observers.  The  densities  of  the  mix- ures  were  also  determined 
at  the  temperatures  in  question. 

The   observed    values  of    the    viscosity   are   compared    with    those 
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calculated  according  to  the  mixture  law  by  means  of  the  formula 
l/r)  =  v]/r]1+Vftjri2,  where  rj1  and  ?;.,  refer  to  the  viscosities  of  the 
components  at  the  temperature  of  the  experiment,  and  v1  and  i\,  are 
calculated  from  the  density  determinations.  The  results  are  given  in 
tabular  form,  and  the  observed  viscosity  curves  and  those  calculated 
according  to  the  mixture  law  are  represented  graphically  in  order  to 
show  the  deviations.  Except  in  the  cases  of  benzene  and  carbon 
tetrachloride  and  of  chloroform  and  acetone,  the  observed  values  of  the 
viscosity  are  lower  than  the  calculated.  The  nature  and  even  the 
extent  of  the  deviations  from  the  mixture  law  are  approximately  the 
same  as  when  the  viscosities  are  determined  at  a  single  temperature 
in  those  cases  where  comparison  is  possible.  The  author  regards  the 
position  of  maximum  deviation  between  observed  and  calculated  values 
of  the  viscosity  as  of  more  importance  than  the  position  of  the  points 
of  maximum  or  minimum  viscosity  which  are  sometimes  met  with  in 
viscosity  curves  of  binary  systems.  U.   S. 

Surface  Tension  and  Adsorption.  Edgard  Zunz  (Bull.  Sac. 
chin).  Ilehj.,  1909,  23,  374 — 378). — Solutes  which  lower  the  surface 
tension  of  their  solvent  tend  to  accumulate  at  the  surface,  and  the 
greater  this  surface  tension  effect  the  more  easily  the  solute  is 
adsorbed  by  an  adjacent  solid  or  Liquid  surface.  When  adsorption 
occurs,  the  increase  of  the  surface  tension  is  often  a  rough  index  of 
the  amount  of  solute  transferred  from  the  solution,  and  the  absence 
of  adsorption  is  in  many  cases  indicated  when  the  surface  tension 
remains  unchanged. 

'The  author  has  investigated  the  adsorption  of  diphthi  ric  toxin  and 
antitoxin,  cobra  venom,  pepsin,  enterokinaBO,  and  active  and  inactive 
pancreatic  fluid  by  animal  charcoal,  kaolin,  clay,  talc,  barium  sulphate, 
and  kieselguhr.  There  appears  to  be  no  relation  between  the  adsorp 
tinn  of  these  substances  and  the  comparatively  insignificant  changes 
in  density,  freezing  point,  and  refractive  index.  The  Burfaoe-tension 
phenomen  i  are  i|uite  clear,  although  surface  tension  is  apparently  not 

the  only  (actor  in  adsorption. 

Animal  charcoal  adsorbs  diphtheria  toxin  and  antitoxin,  but  not  the 
combination,  toxin  antitoxin.  Barium  Bulphate,  talc,  clay,  kaolin,  and 
ireoal  adsorb  neither  toxin,  antitoxin,  nor  their  combination, 

Lnimal-charcoal,  day,  kaolin,  barium  sulphate,  and,  to  a  slight 
extent,  talc  and  wood-charcoal  absorb  the  tetanic  lysin  and  cobra 
venom,  whereas  kieselguhr  is  without  effect,  A.ntilysin  and  the 
combination,  lysin-antilysin,  are  not  ad  orbed  by  any  of  the  above 
substances. 

The  adsorptive  power  of  a  Bub  tanoe  does  not  only  depend  on  the 

ana  of    urfaoe  it  i  Freundlioh  supposed,  but  also  on  its 

speeiiie  relation   to  the  sub  >  orbed,     Of   the   two   kinds  of 

ied  by  Micbaelia  and   Rona,  namely,  mechanioal 

and  electi  J,    the  oase    studied  by  the   author  are  probably 

I  ioellilille.il. 

It.  i  bed  that  when  a  toxin  or  a  lysin  is  neutralised  bj    its 

ub  tance,  the  laMx  -  orbed  bj   the  serum  proteins,  and  the 

or  lj  in  i  i  . . ■  1 1 1 1  \  adsorbed,     When  brought   together  in 
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the  same  protein  molecule,  the  toxin  and  antitoxin  slowly  combine 
together  and  forsake  the  protein  molecule,  the  neutralisation  becoming 
then  an  irreversible  one.  R.  J.  C. 

Adsorption  of  Certain  Bases  by  Soluble  Starch.  Ai.bekt 
Reychler  (Bull.  Soc.  chim.  Belg.,  1909,  23,  378 — 383.  Compare 
Fouard,  this  vol.,  i,  699). — The  experiments  of  Fouard  on  the  precipi- 
tation of  alkalis  along  with  soluble  starch  by  means  of  alcohol  led  him 
to  the  conclusion  that  no  chemical  combination  of  the  alkali  had 
occurred.  The  author  shows,  however,  that  Fouard's  values  are  best 
explained  on  the  hypothesis  that  compounds  of  alkali  and  starch  are 
formed  which  are  easily  dissociated  by  water  in  accordance  with  the 
mass  action  law.  It  must  be  assumed  that  each  equivalent  of 
C6H10O5  in  the  starch  molecule  exercises  an  equal  attraction  for  the 
molecules  of  alkali:  C6HD04(OH)  +  KOH  —  H,0  +  C6H904(OK). 
Hence,  if  a,  x,  and  3184  are  the  concentrations  of  total  alkali,  combined 
alkali,  and  Ci;H10O5  expressed  in  milligram-molecules  per  litre,  the 
concentration  of  the  water  being  practically  constant, 

a;/(a -a:)(3-184-x) 
should  be  a  constant. 

A  fair  constant  is  actually  obtained  when  a  few  of  the  experimental 
results,  which  do  not  fall  on  the  experimental  curves,  are  omitted. 
The  mean  constants  are  KOH  0*29,  NH4OH  0014,  and  piperidine 
0-0034. 

Imperfectly  solubilised  starch  has  less  affinity  for  alkalis,  but  obeys 
the  same  law,  giving  a  constant  0'16  for  KOH. 

The  chemical  actions  io  question  are  not  necessarily  of  the  above 
type,  but  may  be  of  the  types  R  =  0  +  KOH  ;=  R(OK)(OH)  or 
R  =  0  +  NH3^  H20  +  RNH,  ■  the  last  recalling  the  formation  of 
osamines  from  dextrose,  maltose,  etc.  (Lobry  de  Bruyn,  Abstr.,  1895, 
i,  640).  R.  J.  C. 

Dissociation  of  Hydrogen  Sulphide.  Gerhakd  Pkeunek  and 
W.  Schopp  [Zeitsch.  physikal.  Chan.,  1909,68,  157 — 168.  Compare 
Abstr.,  1907,  ii,  861)) — In  the  previous  investigation  of  the  dissocia- 
tion of  hydrogen  sulphide,  the  results  obtained  were  only  in  moderate 
agreement  with  the  requirements  of  Nernst's  equation  connecting 
equilibrium  constants  and  temperature.  On  this  account  new  measure- 
ments have  been  made,  partly  by  Loewensteiu's  method  (Abstr.,  1906, 
ii,  -72),  and  partly  by  the  use  of  a  quartz  spiral  manometer  of  the  type 
described  by  Abegg  and  Johnson  (Abstr.,  1908,  ii,  157).  The  time 
required  lor  the  measurements  according  to  the  former  method  was 
greatly  reduced  by  the  use  of  a  null  manometer.  By  this  means  the 
equilibrium  pressure  could  be  obtained  by  observations  on  the  rate  of 
bhange  of  the  pressure  resulting  from  the  diffusion  of  the  hydrogen 
through  the  platinum  diaphragm. 

The  results  obtained  by  the  two  methods  of  investigation  are  in 
satisfactory  agreement.  The  values  of  the  dissociation  constant 
&  =  2p3/760(2/l  -  3/))-,  where  A  is  the  total  gas  pressure,  and  p  the 
partial  pressure  of  the  dissociated  hydrogen,  are  as  follows  : 

750'  8S0"  1065  1182* 

0-89  3-S  24 -S  118  10"4 
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The  mean  value  obtained  for  the  heat  of  formation  of  hydrogen 
sulphide  from  the  variation  of  the  equilibrium  constant  with  the 
temperature  is  40,000  cal  (instead  of  39,400  cal.)  ;  this,  of  course, 
refers  to  the  formation  from  sulphur  vapour.  The  new  values  of  the 
dissociation  constants  agree  fairly  well  with  Nernst's  equation. 

H.  M.  D. 

Hydrolysis  of  Sodium  Borates.  John  Llndberg  (Zeitsch. 
physikal.  Chem.,  1909,  69,  442— 448).— The  OH'-ion  concentration  in 
solutions  of  borax  and  in  other  solutions  prepared  by  adding  to  borax 
varying  proportions  of  sodium  hydroxide  has  been  measuied  at  25° 
by  observations  of  the  rate  at  which  ethyl  acetate  is  hydrolysed  in  the 
solutions.  A.11  the  solutions  behave  as  if  they  represented  mixtures  of 
NaBO.,  and  HBO.,  in  varying  proportions.  The  former  is  partly 
hydrolysed  according  to  the  equation  NaBO.,+  HOH  ZZt  NaOH  +  HBO.„ 
and  in  Xi\Q  solution  at  25°  the  salt  is  hydrolysed  to  the  extent 
of  1-38%.  The  equilibrium  constant  A=  [OH'][HB02]  [BO,]  = 
190  x  10~5,  and  it  can  easily  be  shown  that  the  OH'-ion  in  a  solution 
of  borax  is  independent  of  the  borax  concentration.  In  a  iV/10- 
solution  of  borax,  0'019c?o  of  the  salt  is  hydrolysed.  From  the  above 
value  of  k,  it  is  calculated  that  the  dissociation  constant  of  boric  acid  at 
25°  is  6"4  x  10"10,  which  is  only  in  moderato  agreement  with  the  value 
obtained  directly  by  Walker,  \  =  17  x  lO"10  at  18°.  G.  S. 

Diffusion  of  Electrolytes  in  Aqueous  Solutions.  B.  Lino 
Vanzetti  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  229— 234).— The 
author  has  made  experiments,  according  to  the  method  previously 
described  (compare  Abstr.,  1908,  ii,  20,  88),  with  the  object  of  testing 
Nernst'8  theoretical  formula  for  the  coefficient  of  diffusibility  of 
an  electrolyte  as  a  function  of  the  osmotic  pressure  and  of  the 
velocities  of  migration  of  the  single  ions,  D  =  2UV.RTI(0+  V).  /and  I' 
being  proportional  to  the  electrolytic  mobilities  of  the  component 
ions.  Solutions  of  various  concentrations  of  the  chlorides,  bromides, 
and  iodides  of  hydrogen,  sodium,  potassium,  rubidium,  coesium,  and 
lithium  wen-  in  ule  lii  diffuse  along  the  capillary  tube  of  the  apparatus 

towards  solutions  of  silver  nitrate  of  corresponding   densities,   the 
distances    traversed    by   the    alkali    salts  before   precipitates  were 

deposited   in    the   tube   being   expressed   as    percentages   of   the    total 
length  ni  the  tube. 
The  results  obtained   show  that   with  increase  of  dilution  of  the 

Solutions,  the  Velocities    of    diffusion    of    the    halogen    silts    and    aeids 

increase   in  comparison  with  that    nf  the    Liver    all  :  this  increase 

values  fur  the  halogen  hydraeids  to  approach,  and  t  lio-e  lor 

the  sail  to  recede  from,  the  values  calculated  by  means  of  Nernst's 
formula.  More  especially  with  hydrogen  chloride,  the  value  I'm-  which 
surpasses  the  theoretical  Dumber,  and  with  the  ohlorides,  this 
behaviour  is  partly  attributable  to  supersaturation  phenomena;  but 
i  in'  latter  do  not  explain  those  cases  In  which,  tor  the  higher  eon 
■  •nil  lie. ii  ,   the    precipitate   i     formed    noarei    to   the  alkali   salt. 

solution  than    to  the    lilvM   in'ialo   solution.       It    is    heme  neeessai  \    lo 

supp  one  influence  l  by  the  concentration,  and  ths 
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author  suggests  that  the  salts  undergo  hydrolysis,  yielding  small 
quantities  of  the  corresponding  acids,  which  outstrip  the  salts,  the 
positions  of  the  precipitates  being  those  corresponding  with  the  acids  ; 
this  phenomena  would  become  appreciable  only  at  excessive  dilutions. 
This  bydrolytic  dissociation,  which  probably  takes  place  before 
the  electrolytic  dissociation  is  completed,  is  regarded  as  expressed,  at 
the  ordinary  temperature,  by  the  reversible  equation  : 

HX  +  MOH  —  MX  +  H20.  T.  H.  P. 

Size  of  the  Pores  in  Porcelain  and  Osmotic  Effects. 
S.  Lawrence  Bigelow  and  F.  E.  Bartell  (J.  Amer.  Chem.  Soc.,  1909, 
31,  1194— 1199).— Bigelow  (Abstr.,  1908,  ii,  88)  has  shown  that,  the 
passage  of  water  through  collodion,  gold-beaters'  skin,  parchment 
paper,  and  unglazed  porcelain  conforms  to  the  laws  regulating  the 
passage  of  liquids  through  capillary  tubes,  and  it  has  therefore  been 
considered  probable  that  these  membranes  consist  of  networks  of 
capillaries.  , 

in  order  to  determine  the  diameter  of  such  capillary  tubes,  measure- 
ments have  been  made  of  the  pressure  required  to  force  the  water  out 
of  a  porcelain  membrane  previously  saturated  with  it,  and  from  the 
data  so  obtained,  the  diameter  of  the  pores  has  been  calculated  by  the 
application  of  Jurin's  law.  Experiments  have  also  been  made  to 
ascertain  the  conditions  under  which  such  membranes  show  osmotic 
effects.  The  method  and  apparatus  employed  are  described  with  the 
aid  of  diagrams. 

The  results  indicate  that  the  maximum  pore  diameter  for  a  distinct 
osmotic  effect  with  porcelain  is  0'37  micron,  with  porcelain  clogged 
with  barium  sulphate,  0-59  micron,  and  with  porcelain  clogged  with 
sulphur,  0'49  micron.  These  figures  must  only  be  regarded  as 
approximations,  and,  from  the  fact  that  they  are  so  nearly  the  same, 
it  seems  probable  that  the  diameter  of  the  capillary  is  the  chief  factor 
in  determining  the  appearance  of  osmotic  phenomena.  E.  G. 

Capillary  Ascension  of  Colouring  Matters.  Louis  Pelet- 
Jolivet  {Arch.  Sci.  phys.  Nat.,  1909,  [iv],  28,  333 — 347;  Zeiisch. 
Chem.  Ind.  Kolloide,  1909,  5,  238 — 243). — The  capillary  ascension  of 
a  dye  in  a  strip  of  a  textile  fabric  suspended  in  contact  with  the  dye 
solution  varies  strictly  inversely  as  the  adsorption  of  the  colour  by  the 
fabric.  Positive  and  negative  ions  influence  the  amount  of  capillary 
ascension  differently  with  different  dyes.  In  general,  any  electrolyte 
which  tends  to  diminish  the  electric  charge  on  the  colloidal  particles 
of  the  dye  coagulates  the  colour,  increasing  the  adsorption  and 
decreasing  the  ascension.  R.  J.  C. 

The  Influence  of  Electrolytes  in  Different  Concentrations 
on  the  Dyeing  Process.  Louis  Pelet-Jolivet  and  Hans  Siechist 
(Zeitsch.  Chem.  Ind.  Kolloide,  1909,  5,  235 — 237). — Continuation  of 
earlier  work  with  the  view  of  examining  Justin-Mueller's  hypothesis, 
that  the  influence  of  electrolytes  in  the  dyeing  process  is  a  function  of 
their  effect  in  diminishing  the  solubility  of  the  dye. 
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The  ctyeing  process  in  the  presence  of  electrolytes  is  related  to  the 
contact  electrification  produced.  G.  S.  W. 

Solubility  Influences.  III.  Victor  Rothmund  (Zeitsch.  physikal. 
Chem.,  1909,  69,  523—546.  Compare  Abstr.,  1900,  ii,  407;  1902, 
ii,  447). — In  the  first  part  of  the  paper,  a  rather  complicated  general 
equation  representing  the  mutual  influence  of  substances  on  their 
respective  solubilities  is  deduced.  From  this  equation,  by  means  of 
certain  simplifying  assumptions,  the  equation  1  Clog  ^  >/,)  =  a!RT=  /3 
(1),  representing  the  influence  of  a  non-electrolyte  on  the  solubility  of 
an  electrolyte,  is  deduced  ;  in  this  equation,  c  represents  the  concentra- 
tion of  the  non-electrolyte,  rjjri'l  the  ratio  of  the  amounts  of  dissolved 
electrolyte  before  and  after  the  addition  of  the  non -electrolyte,  and  /3 
is  a  constant.  A  corresponding  equation  for  the  influence  of  a  salt  on 
the  solubility  of  a  non-electrolyte  is  also  deduced. 

The  influence  of  twenty-three  non-electrolytes  (organic  compounds)  on 
the  solubility  in  water  of  lithium  carbonate,  silver  sulphate,  potassium 
bromate,  potassium  perchlorate,  and  strontium  hydroxide  (all  slightly 
soluble  salts)  has  been  determined  at  25°.  For  lithium  carbonate,  the 
non-electrolytes  were  employed  in  2V/8,  A'/4,  AT/2,  and  N  solution ;  for 
the  other  salts,  only  .V  2 -solutions  were  used.  The  solubilities  are 
throughout  referred  to  equal  volumes  of  solution,  and  not  to  equal 
amounts  of  water. 

The  solubility  of  lithium  carbonate  in  water  at  25°  amounts  to 
0-1687  mol.  per  litre  ;  it  is  increased  by  manuitol,  dextrose,  sucrose, 
and  mercuric  cyanide,  and  is  diminished  by  the  other  electrolytes  ;  the 
effect  of  the  three  sugars  is  ascribed  to  salt  formation.  From  the 
observations  of  different  concentrations  of  non-electrolytes  on  the 
solubility  of  this  suit,  it  is  shown  that  equation  (1)  represents 
the  results  satisfactorily,  and  the  results  of  all  the  experiments  are 
therefore  calculated  according  to  this  equation  and  given  in  terms  of 
100/8.  The  solubilities  of  the  other  Raits  in  water  in  mols.  per  litre 
are  as  follows;  silver  sulphate,  0*0267;  potassium  bromate,  0*478  j 
D0ta8sium  perchlorate  0*1476,  and  .strontium  hydroxide,  oos:>5.  The 
solubility  of  silver  sulphate  is  increased  by  the  addition  of  acetonitrile, 
amide,  mannitol,  phenol,  and  other  subtances  ;  that  of  potassium 
bromate  I > v  glycine  only,  and  that  of  potassium  perchlorate  by  form 
amide  and  carbamide.  The  solubility  ot  Btrontium  hydroxide  is 
increased  by  glycerol,  ethylene  glycol,  and  manuitol.  In  all  other 
non  electrolytes  diminish  the  solubility. 

The  validity  of  a  deduction  previously  made  by  the  author  (loe,  bit.), 
thai  the  diminution  of  solubility  of  a  sail  oaused  by  a  non  electrolyte  is 
so  much  the  greater  the  mire  ell'eetiv  u  the  it  It  itself  is  in  diminishing 
the  solubility  of  non  el  otrolj  te  .  appears  to  be  confirmed  bj  the  results. 
The  ob  ervations  are  al  o  discussed  from  the  point,  of  view  of 
hydration  in  solution,  Philip's  method  of  calculating  the  hydration 
from  their  effect  in  diminishing  the  olubility  of  non 
electrolyti  .  1907,  01,  71 1)  i    regarded  as  untenable,  and  the 

view-   of  A  in  oh.   Elektroohem.,  1901,  7,  677)  and  of  llu, 

vol.,    ii,    I  ill)   on    hydration    iii    solution    are    al  o    adversely 

»  '•.  s. 
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Piezochemical  Studies.  IV.  Electrical  Determination  of  the 
Influence  of  Pressure  on  the  Solubility.  Ernst  Cohen  and  L. 
R.  Sinnige  (Zeitsch.  -physikal.  ('hem.,  1909,  69,  102—109.  Compare 
this  vol.,  ii,  291,  641,  796,  857). — The  solubility  of  cadmium  sulphate 
and  of  zinc  sulphite,  under  different  pressures  has  been  determined  by 
an  indirect  method  depending  on  measurements  of  E.M.F.  Different 
cells  of  the  Weston  type  containing  (1)  a  saturated  solution  of  the 
salt  in  question,  in  contact  with  the  solid  ;  (2)  a  saturated  solution, 
not  in  contact  with  solid  ;  (3)  an  unsaturated  solution  of  the  salt  of 
known  concentration,  were  used,  and  the  measurements  were  made  at 
25°  in  the  compression  apparatus  already  described.  The  solubility  of 
CdS04,8/3H„0,  at  25°,  expressed  in  mams  of  the  anhydrous  salt  to 
100  grams  of  water,  is  as  follows:  76  SO  at  1  atmos.,  7753  at  250 
atmos.,  78-02  at  500  atmos.,  78-60  at  750  atmos.,  and  78-96  at  1000 
atmos.  For  ZnS04,7H..,0,  at  25°,  57'95  grams  anhydrous  salt  at  1 
atmo-.,  5784  grams  at  250  atmos.,  57-84  grams  at  500  atiuos.,  57-67 
at  750  atmos.,  and  57-74  at  1000  atmos.  The  results  are  in  all  cases 
in  excellent  agreement  with  those  obtained  by  the  direct  method. 

The  electromotive  method  cannot  be  employed  when  the  solubility 
diminishes  with  increase  of  pressure  unless  supersaturation  occurs,  as 
in  the  case  of  zinc  sulphate.  G.  S. 

Influence  of  Pressure  on  the  Miscibility  of  Two  Liquids. 
J.  Timmermans  and  Philipp  Kohnstamm  (Proc.  K.  Acad.  Wetensch. 
Amsterdam,  1909,  12,  234 — 244). — Measurements  have  been  made  of 
the  influence  of  pressure  on  the  critical  solution  temperature  of  a  large 
number  of  pairs  of  substances.  The  results  are  discussed  in  reference 
to  the  general  theory  of  plait-point  curves,  and  the  various  systems 
are  classified  according  to  the  nature  of  the  observed  pressure  influence. 

H.  M.  D. 

Theory  of  Concentrated  Solutions.  Hans  tt.  Moller  {Zeitsch. 
physikal.  Chen.,  1909,  69,  449—  459).— Dolezalek  (compare  this  vol., 
ii,  22)  has  proposed  a  theory  of  concentrated  solutions,  based  on  the 
assumption  that  the  partial  pressure  of  each  form  of  substance  is 
proportional  to  the  molar  proportion  of  it  present  in  the  mixture,  and 
has  tested  it  by  application  to  the  experimental  data  for  the  vapour 
pressures  of  binary  mixtures  due  to  Zawidzki  (Abstr.,  1901,  ii,  6). 
The  author  points  out  that  a  crucial  proof  of  the  value  of  the  theory 
can  be  obtained  by  calculating  the  partial  pressures  of  the  components 
of  a  binary  mixture  AB  from  the  experimental  data  for  the  systems 
AC  and  BD,  and  comparing  them  with  the  observed  values. 

The  two  systems  chosen  are  carbon  tetrachloride-beuzene  and  ethyl 
acetate-ethyl  iodide,  and  from  the  results  the  partial  pressures  of  the 
components  in  the  system  carbon  tetrachlorido-ethyl  acetate  have  been 
calculated  ;  the  agreement  between  observed  and  calculated  values  is 
excellent.  In  the  course  of  the  Investigation,  it  is  shown  that  ethyl 
iodide  contains  single  and  triple  molecules,  about  two-thirds  of  it  being 
present  in  the  latter  form  under  the  experimental  conditions,  and 
ethyl  acetate  contains  about  28%  of  double  molecules.  G.  S. 

vol.  xcvi.  ii.  66 
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Solid  Solutions  of  the  Elements.  W.  Guf.rtler  (Zeitsch. 
physikal.  Chem.,  1909,  68,  177 — 203). — From  a  critical  consideration 
of  observations  relating  to  the  formation  of  mixed  crystals  by  elemen- 
tary substances,  the  author  arrives  at  the  conclusion  that  the  factors 
which  determine  the  formation  of  these  solid  solutions  are  similar  to 
those  which  are  operative  in  the  case  of  liquid  solutions,  and  that  the 
part  played  by  isomorphism  is  not  of  essential  importance.  In  sup- 
port of  the  analogy  between  liquid  and  solid  solutions,  atteution  is 
drawn  to  the  occurrence  of  diffusion  in  mixed  crystals,  to  the  fact  that 
thermal  changes  accompany  their  formation,  and  further,  to  the 
influence  of  temperature  on  the  formation  of  mixed  crystals.  It 
seems  probable  that  all  pairs  of  elements  are  capable  of  forming 
mixed  crystals,  if  only  to  a  very  limited  extent,  and  this  is  again 
analogous  to  the  universal  miscibility  of  pairs  of  liquids.  On  the 
other  hand,  the  influence  of  the  crystalline  form  of  the  component 
elements  od  the  ability  to  yield  mixed  crystals  appears  to  be  very 
limited.  Many  pairs  of  elements  which  crystallise  in  the  same  form 
only  yield  mixed  crystals  to  a  very  slight  extent,  although  both  com- 
ponents form  a  complete  series  of  mixed  crystals  with  a  third 
isomorphous  element.  Similarly,  it  is  found  that  many  elements  give 
rise  to  extensive  series  of  mixed  crystals,  although  the  elements 
crystallise  in  forms  belonging  to  different  systems. 

The  frequent  occurrence  of  mixed  crystal  aggregates  containing 
compounds  of  two  elements  and  one  or  other  of  the  components  is 
also  discussed.  11.  M.  I>. 

Solubility  in  the  Solid  State  between  Aromatic  Compounds 
and  the  Corresponding  Hexahydrogenated  [Completely 
Hydrogenated]  Compounds.  Luioi  Mascabelli  and  V.  I'.abini 
(Atli  It.  Accad.  Lhicei,  1901),  [v],  18,  ii,  2l!2  —  -228).—  The  authors 
have  studied  cryoscopically  the  mutual  solubility  of  various  aromatic 
compounds  and  the  corresponding  completely  hydrogenated  compounds 
(compare  Maacarelli  and  Pestalozza,  Abstr.,  1908,  i,  527).  The  fol- 
lowing are  the  mean  molecular  depressions  of  freezing  point  for  certain 
of  these  compounds,  which  have  mil  been  previously  used  as  cryosoopic 
solvents:  benzanilide,  96*5  j  benzoyloyc/ohexylamine,  (VII  ,,'  N  11  B  . 
Ml';  hexachloroc^clohexane,  I65j  hexachlorobensene,  207*6,  a  value 

higher  than  that   for  any  other  OryOSOOpic  solvent. 

I)io/r/ohe.\yl  has  the  normal  molecular   weight    in   diphenyl.      Willi 
dicyc/ohexylolhane,      (  VI I , ,-<  '  1 1  ,M  '  1 1  ,-< ',  1 1 , ,,     dissolved      in      diben/.il, 

what  disoordant  oryoscopio  results  are  obtained,  but  the  e  are 
not.  such  as  to  indicate  abnormal  behaviour,     Deoahydronaphthalene 

dissolved    in    naphthalene    behaves    mally,     With    deoahydro-j9- 

naphthol  in  y3-naphthol  solution,  the  molecular   weights  obtai I  are 

in  all  os  i  ban  tl aloulated  value,  and  vary  from  l'Jl  to 

owing  to  the  fact    thai    the    olvent  does  nol    readily  exhibit  its  true 
1 1 . ■ . ■  /. 1 1 . : -  point  .  the  results  show,  however,  that  the  e  two  compounds 
d<>  nnt  form  solid  solutions.     BeuzoyloycJohexylamine  has  the  normal 
molecular  weight  in  free  ing    ben  anilide,  but  the  latter  gives  mole 
oular  weights  varying  from  800  to  806,  instead  of   197,  in  bentsoyl 
cyclohexylamins  solutions.     Similarly,  hexaohlorooycfohexane  exhibit  i 
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normal  cryoscopie  behaviour  in  hexichlorobenzene,  whilst  the  latter 
gives  molecular  weights  varying  from  310  to  337,  instead  of  "285,  in 
freezing  hexachlorocycfohexane  (compare  Mascarelli  and  Pestalozza, 
A.bstr.,  1907,  ii,  936).  T.  H.  P. 

Ultramicroscopical  Investigations.  J.  Amass  (C/tem.  Zenlr., 
1909,  ii,  1031;  from  Schweiz.  Woch.  C/tem.  Pharm.,  1909,  47, 
439  —  443).- — (1)  Ultramicroscopes.  —  One  of  the  most  practical 
systems  is  Wenham's  paraboloid.  (2)  Many  pharmaceutical  pre- 
parations have  been  found  to  be  pseudo-solutions,  and  it  was 
found  that  the  therapeutic  activity  of  these  drugs  depends  on  the 
condition  of  the  pseudo-solution.  (3)  Some  substances  insoluble  in 
water  are  rendered  soluble  by  colloids.  The  colloidal  solution  of  egg- 
albumin  in  the  course  of  a  few  days  dissolves  trioxymethylene,  and  the 
pseudo-solution  keeps  for  an  unlimited  time  without  change,  but 
mineral  acids  give  a  precipitate.  (4)  A  freshly  prepared  ammoniacal 
copper  sulphate  solution  gives  under  the  ultramicroscopa  the  im- 
pression of  a  pseudo-solution  of  copper  hydroxide  in  a  true  solution. 
On  adding  alcohol,  and  observing  certain  conditions,  a  colourless 
filtrate  is  obtained  which  proves  to  be  a  pseudo-solution.       L.  de  K. 

Crystallisation  from  Aqueous  Solutions.  III.  Robert  Marc 
and  Walther  Wenk  [Zeitsch.  physikai.  Chem.,  1909,  68,  104 — 114. 
Compare  Abstr.,  1908,  ii,  160;  this  vol.,  ii,  798).— The  velocity  of 
crystallisation  of  potassium  sulphate  is  considerably  accelerated  by 
certain  inorganic  salts  which  are  not  markedly  absorbed  by  the 
potassium  sulphate  crystals  formed.  The  influence  of  colouring 
matters  on  the  velocity  of  crystallisation  of  potassium  sulphate  has 
also  been  investigated ;  those  which  do  not  colour  the  salt  have 
practically  no  influence  (for  example,  methylene-blue),  those  which  colour 
the  salt  slightly  exert  a  retarding  effect  (for  example,  patent-blue),  and 
those  which  colour  the  salt  strongly  almost  completely  inhibit  the  crystall- 
isation of  supersaturated  solutions  of  potassium  sulphate  (for  example, 
Bismarck-brown).  That  the  latter  phenomenon  is  not  due  to  the 
coating  of  the  crystals  or  nuclei  with  the  colouring  matter  is  shown  by 
the  fact  that  the  colouring  matters  do  not  retard  the  dissolution  of 
potassium  sulphate  by  water.  These  results  support  the  view 
already  advanced  (loc.  cit.),  that  crystallisation  is  preceded  by 
adsorption.  G.  S. 

Crystals  which  are  Absolutely  Stable  only  at  High 
Pressures.  Gustav  Tammaxx  {Zeitsch.  physikai.  Chem.,  1909,  69, 
569 — 584). — Crystalline  substances  which  are  unstable  (pseudo-stable) 
at  atmospheric  pressure  may  have  a  field  of  absolute  stability  at  higher 
pressures,  provided  that  the  modification  unstable  at  lower  pressures 
has  a  greater  density  than  the  stable  modification.  This  possibility  is 
in  accordance  with  van't  Hoff  's  rule  connecting  displacement  of  equili- 
brium with  pressure.  Whether  the  transition  takes  place  on  increas- 
ing the  pressure  depends  on  two  factors  :  (1)  the  power  of  spontaneous 
transition;  (2)  the  velocity  of  the  transition,  aud  these  factors  are 
discussed  in  detail  for  the  transition  curve  of  phenol  I  to  phenol  II 
(compare  Tauimann,  Schmetzeu  und  Krystaliizieren,  Leipzig,  1 903). 
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If  the  form  stable  at  atmospheric  pressure  is  transformed  to  the 
other  modification  by  applying  very  high  pressures,  and  the  new 
modification  is  then  rapidly  cooled,  it  should  be  possible  to  obtain  it  in 
a  pseudo-stable  form  at  low  pressures  if  the  spontaneous  transition  and 
the  velocity  of  transition  are  sufficiently  small.  This  has  actually 
been  done  for  the  forms  of  phenol  and  of  ice  known  as  phenol  II  and 
ice  III.  At  10°,  phenol  begins  to  change  to  phenol  II  at  a  pressure 
of  about  2200  kg./cm.2  The  pressure  was  raised  to  3200  kg.  in  order 
to  ensure  that  the  transition  was  complete,  then  the  phenol  II  was 
cooled  to  -  80°  in  solid  carbon  dioxide,  and  the  pressure  slowly 
released.  Phenol  II  remained  stable  when  the  pressure  had  fallen  to 
300  atmos.  at  —80°,  and  even  between  0°  and  10°  under  a  pressure  of 
400  kg.  Under  suitable  conditions  it  might  be  possible  to  obtain  this 
form  of  phenol  in  open  vessels.  Similar  experiments  were  made  in 
order  to  obtain  the  dense  unstable  form  of  ice,  ice  II  I,  at  low  pressures, 
but  in  this  case  the  transition  to  the  ordinary  form  took  place  between 
-  60°  and  -  40°  under  a  pressure  of  180 — 400  kg.  There  is  some 
evidence  that  this  transition  takes  place  in  two  stages. 

The  relationship  betweeen  diamond  and  graphite  is  similar  to  that 
between  phenol  II  and  the  ordinary  form,  and  the  transformation  of 
graphite  to  diamond  can  theoretically  be  accomplished  by  the  method 
described  above. 

Very  little  is  known  as  to  the  possibility  of  obtaining  the  two  forms 
from  solution.  Q.  S. 

Formation  of  Solid  Surfaces  on  Colloidal  Liquids  and  their 
Photo-electric  Behaviour.  F.  Plogmeier  [Bar.  Dent,  phyaikal.  Ges., 
1909,  382 — 396). — The  development  of  photo-electric  properties  of 
solutions  of  colouring  matters  and  inorganic  colloids  has  been  Found 
to  be  due  to  the  formation  of  a  solid  layer  at  the  tree  surface,  of  the 
solutions,  Aqueous  solutions  of  magenta,  methyl-violet,  Hofmann's 
violet,  rhodamine,  eosin,and  naphthol-yel low  were  examined.  Freshly 
formed  surfaces  of  these  solutions  show  little  or  no  photo-electric 
effect,  but  as  the  age  of  the  surface  increases,  the  photo-electric 
qualities  are  developed.     The  sensitiveness  ini  ipidl}  at  first, 

then    more    slowly,    and    approaches   a    constant    limiting    value.      This 

limiting  value  is  almost,  independent  of  the  concentration  of  the 
solution,  but  the  time  required  for  the  attainment  of  this  value 
diminishes  as  the  concentration  increases. 

Experiments  with  solutions  of  magenta  In  contaot  with  air,  carbon 
dioxide,  and  hydrogen  show  that   the  formation  of  the  solid  sui 

layer      which      conditions     the      photo-electric      BBnsitiveneSS      is      inde 

pendent  of  the  nature  of  the  gas  in  contaot  with  the  solution.  The 
pheiiomeie.ii  ig  therefore  not  due  to  the  Formation  of  an  insoluble 
substance  a  the  re  ult  of  oxidation.  On  the  other  hand,  it  i  shown 
condition!  which  favour  evaporation  of  the  solvent,  are  also 
favourable  to  the  formation  of  the  surface  layer. 
This  is  also  found  to  be  accelerated  when  electrolytes  are  added  to 

the   solution;    the   addition    ol    DOn-eleotrolytes    is   without    any   appro 
■ 
Similar    results    were    obtained    when     colloidal     solutions    of    gold, 
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silver,  and  palladium  were  examined.  On  the  other  hand,  photo- 
electric sensitiveness  was  not  always  developed  in  the  case  of  colloidal 
solutions  of  arsenious  and  antimony  sulphides,  although  surface  layers 
could  be  detected.  This  is  supposed  to  be  due  to  the  circumstance  ' 
that  the  surface  layers  in  these  cases  are  discontinuous,  and  are 
therefore  wetted  by  the  solution. 

The  author  expresses  the  view  that  the  phenomenon  investigated  is 
essentially  dependent  on  the  colloidal  character  of  the  solution.  When 
the  colloidal  particles  come  within  the  range  of  the  "  dead  space  "  at 
the  surface  of  the  solution,  their  mobility  is  lowered  to  such  an  extent 
that  they  cannot  escape  to  the  interior,  and  a  process  of  segregation 
results.  H.  M.  D. 

Heterogeneous  Equilibria  of  Dissociating  Compounds. 
F.  E.  0.  Scheffer  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1909,  12, 
257 — 265). — The  six  types  of  equilibrium  curves  are  discussed  in 
which  intersection  of  the  plait-point  curve  and  the  three-phase  line  of 
a  dissociating  binary  compound  occurs.  With  ammonia,  hydrogen 
chloride,  hydrogen  sulphide,  and  carbon  dioxide  form  systems  which 
belong  to  the  same  type  ;  a  different  type  is  furnished,  however,  by 
ammonia  and  sulphur  dioxide. 

Quantitative  data  for  the  system  ammonia-hydrogen  sulphide  are 
recorded.  H.  M.  D. 

The  System  Water-Sodium  Sulphate.  Andreas  Smits  and 
J.  P.  Wuite  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1909,  12,  244—257). 
— The  vapour  pressures  corresponding  with  the  various  three-phase 
systems  built  up  from  water  and  sodium  sulphate  have  been  determined 
for  a  series  of  temperatures.  At  32'4°,  when  the  decahydrate  is 
transformed  into  the  anhydrous  salt,  the  vapour  pressure  of  the 
system  is  30-8  mm.  of  mercury.  At  24'4°,  when  the  heptahydrate  is 
converted  into  the  anhydrous  salt,  the  pressure  amounts  to  18-9  mm. 
The  vapour  pressures  of  the  saturated  solution  of  the  anhydrous  salt 
are  recorded  for  temperatures  between  50°  and  260°.  When  these 
pressures  are  compared  with  the  vapour  pressures  of  pure  water  a 
maximum  difference  is  found  at  about  234°,  which  is  the  temperature 
at  which  rhombic  sodium  sulphate  is  converted  into  a  monoclinic 
form. 

The  composition  of  the  saturated  solution  of  sodium  sulphate  has 
also  been  determined  for  temperatures  between  62°  and  319°.  The 
curve  representing  the  solubility  of  the  rhombic  form  is  of  retrograde 
character,  the  solubility  falling  to  a  minimum  and  then  increasing. 
From  240°  to  319°,  when  the  solid  phase  in  contact  with  the  solution 
is  the  monoclinic  form  of  sodium  sulphate,  the  solubility  decreases 
rapidly.  At  365°  the  critical  phenomenon  is  observed,  and  since  this 
temperature  is  practically  identical  with  the  critical  temperature  of 
pure  water,  the  authors  conclude  that  the  saturated  solution  at  this 
temperature  contains  very  little  sodium  sulphate.  H.  M.  D. 

The  Impassable  Line  in  Systems  of  Three  Components 
and  its  Relation  to  the  Law  of  Combining  Weights. 
Rudolf  Ruer  (Zeitsch.  physihal.  Chtm.,  1909,  68,  1 — 31). — A 
theoretical     paper.      Ostwald    (Lehrbuch     II,     2,     991)    has   shown 


986  ABSTRACTS   OF   CHEMICAL   PAPERS. 

that  when  a  two-phase  system  of  three  components  is  represented 
in  the  usual  way  by  an  equilateral  triangle,  and  there  is  a  special 
point  D  on  the  lice  AB  (representing,  for  example,  a  maximum 
or  minimum  point  on  the  freezing-point  or  boiling-point  curve),  the 
line  CD  divides  the  triangle  into  two  sections  in  such  a  way  that  the 
points  representing  the  composition  of  the  ternary  system  in  one  of 
these  sections  differ  from  those  in  the  other  section  with  reference  to 
the  components  from  which  they  are  built  up,  and  in  this  sense  it  is 
not  possible  to  cross  the  line  CD  from  one  section  to  the  other. 
Schreinemakers  (Abstr.,  1901,  ii,  57,  146)  has  pointed  out  certain 
objections  to  Ostwald's  views. 

The  author  shows  that  the  line  CD  can,  in  general,  be  crossed  when 
D  represents  a  binary  mixture  of  A  and  B,  but  not  when  D  represents 
a  chemical  compound.  The  general  relations  which  must  hold  in  order 
that  it  may  not  be  possible  to  cross  the  line  CD  from  one  triangle  to 
the  other  are  worked  out  mathematically.  G.  S. 

Equilibria  in  Quaternary  Systems.  The  System  :  Sodium 
Oxide,  Barium  Oxide,  Hydrochloric  Acid,  and  Water.  Franz 
A.  H.  Schreinemakers  (Zeitsclt.  physikal.  Chem.,  1909,  68,  83 — 103). 
— The  various  points  in  the  equilibrium  figure  have  been  determined 
by  solubility  measurements  at  30°  in  the  usual  way,  and  the  results 
confirmed  by  the  "  residue  "  method.  The  measurements  and  figures 
are  complicated  by  the  occurrence  of  a  large  number  of  salts  and 
hydrates,  including  the  compound  Ba('l(OH). "JIl^O,  already  described 
by  Beckmaim.  G.  S. 

Isomorphous  Mixtures.  The  Systems  o-,  m-,  and  /i-Chloro- 
nitrobenzene  and  o-,  m-,  and  /^-Bromonitrobenzene.  Robert 
Khkmann  (Julirh.  K.  K.  Geol.  Reichsdnstalt,  1908,  58,  659-67:.'). 
— The  isomorphous  mixtures  formed  by  the  three  corresponding 
chloro-  and  broino-nitrobenzenes  have  been  examined.  Tempera- 
ture-concentration curves  are  given,  showing  the  relationships 
between  the  co-existing  liquid  and  solid  phases.  In  the  caso  of 
the  ortho-compounds,  the  melting  point  of  each  component  is 
lowered  to  a  small  extent  on  addition  of  the  second  component. 
On  the  other  hand,  the  melting  points  of  m  and  p  chloronitrobenzenes 
•He  in  ed  on  addition  of  the  corresponding  bromo-com  pounds.      The 

melting  point    curves     in     these    two     cases    -how     a    distinct   In 

indicating  the  exi  itence  of  two  series  of  isomorphous  mixtures, 

The  crystals  which  separate  on  cooling  from  liquid  mixtures  of  the 
ortho  compounds  contain  a  smaller  proportion  of  the  bromo  compound 

than     thai      which      is     present,     in     (he    Fait.      The     icVerso     holds    for 

mixture    ol  the  meta  and  para-compounds,     The  observed  d  iff  ere  i 
in  respect  oi  the  I'm niaiiou  ol  i souiorpliou s  mixtures  are  attributed  to 
the  action  of  forces  of  the  same  nature  as  those  which  give  rise  to 
the  phenomenon  of  sterio  hindrance,      [n  view  ol  the  po   ibilitj   that 

the  di  might,  lie   due  1,0   the  formation    of  double  molecules    in 

the   case   of    the    ortho-compounds,    the    temperature-coeffloien!      ol 

the   molecular  surface   en,i.'\    were   determined    for    equimoleoular 

ires  of  the  three   series  ol  oompo I  .  bul    in  all  cases  these 

COeffi  •    found   tO  hue  a    nial   value.  II.    M,    I  >. 
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P.T'.X-Spacial  Representation  of  the  System  Ether- 
Anthraquinone.  Andreas  Smits  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1909,  12,  231 — 233). — Since  the  usual  method  of  repre- 
senting the  pressure,  temperature,  concentration  relationships  in  space 
is  not  well  adapted  to  systems  in  which  the  two  components  are 
physically  very  different,  an  alternative  method  of  spacial  representa- 
tion is  described  and  illustrated  for  the  case  of  ether  and 
anthraquinone.  H.  M.  D. 

Chemical  Dynamics  of  the  Alkyl  Iodides.  Katharine  A. 
Burke  and  Frederick  G.  Donnan  (Zeitsch.  physikal.  Ghem.,  1909,  69, 
148 — 168.  Compare  Trans.,  1904,  85,  555). — The  paper  contains 
an  account  of  farther  experiments  undertaken  with  the  object  of 
elucidating  the  nature  of  the  reaction  between  silver  nitrate  and 
alkyl  iodides  in  alcoholic  solution. 

The  main  products  of  the  reaction,  nitric  acid,  alkyl  nitrate,  and 
ether,  have  practically  no  effect  on  the  velocity  of  the  reaction.  The 
rate  of  the  reaction  between  ethyl  iodide  and  silver  nitrate  is 
accelerated  by  calcium  nitrate,  and  to  a  still  greater  extent  by 
ammonium  nitrate.  This  result  is  probably  due  to  the  effect  of  the 
NO„'-ions  in  diminishing  the  ionisation  of  the  silver  nitrate,  as  the 
authors  consider  that  it  is  the  non-ionised  silver  nitrate  which  reacts 
with  the  alkyl  iodide.  If  the  view  as  to  the  accelerating  influence  of 
N03'-ions  is  correct,  nitric  acid,  which  does  not  accelerate  the  reaction, 
must  be  much  less  ionised  in  alcoholic  solution  than  ammonium 
nitrate  under  corresponding  conditions,  a  deduction  which  has  been 
confirmed  by  electrical  conductivity  measurements. 

Under  varying  conditions,  about  70%  of  the  total  silver  nitrate 
used  up  always  appears  as  nitric  acid,  the  remainder  as  ethyl  nitrate, 
a  result  which  proves  that  these  products  are  formed  in  simultaneous 
reactions. 

The  reaction  between  methyl  iodide  and  silver  nitrate  has  been 
measured  at  245°  in  mixtures  of  ethyl  alcohol  and  water  in  varying 
proportions,  and  the  corresponding  reaction  with  ethyl  iodide  in 
mixtures  containing  up  to  60%  of  water.  The  initial  concentrations 
both  of  alkyl  iodide  and  silver  nitrate  were  n/40  in  each  case.  With 
methyl  iodide  the  velocity  attains  a  maximum  in  mixtures  containing 
5%  of  water,  and  falls  off  regularly  as  the  proportion  of  water  is 
further  increased.  With  ethyl  alcohol  there  is  also  a  maximum  at 
5%  of  water,  but  the  velocity  reaches  a  minimum  at  about  35°  of 
water,  and  increases  slowly  up  to  60%  of  water,  beyond  which  point 
the  experiments  could  not  be  carried  out,  owing  to  the  insolubility  of 
ethyl  iodide  in  the  mixed  solvent.  The  proportion  of  acid  formed  in 
the  mixed  solvent  appears  to  be  greater  than  in  either  of  the  pure 
solvents. 

As  regards  the  mechanism  of  these  reactions,  the  authors  agree 
with  Wegscheider  (Abstr.,  1907,  i,  373)  that  it  is  probably  the 
non-ionised  silver  nitrate  which  reacts,  but  some  points  still  remain 
unexplained. 

The  fact  that  the  order  of  the  reactivity  of  the  alkyl  iodides 
as   measured  by  silver  nitrate    is  different    from  that  obtained  in 
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other  ways  may  be  connected  with  the  fact  that  in  the  former  case 
the  solvent  plays  a  part  in  the  reaction.  G.  S. 

Correction.  (Formation  o'  Asters.)  Heixeich  Goldschmidt 
(Zeitsch  EUktrochem.,  1909,  740—742).'—^  4aim  of  pnonty  agwnrt 
Kailan  (this  vol.,  ii,  723).  T-  K 

Relation  between  the  Structure  of  the  Aliphatilp  Alcohols 
and  their  Rate  of  EsterificatioD.     Bonis  N.  Mens<hu.tk**  ye r" 
1909,  42,  4020— 4021). -It  is  pointed  out  that  Michael  andi"  °'gas* 
(this  vol.,  ii,   873)  have   not  referred   to  some  of  the  later   wo  r^, 
N.  Menschutkin  (Abstr.,  1893,  i,  158).  J.  J.  &• 

-■110 

Synthetic  Ferment  Action.     Jacobus  H.  van't  Hoff  (Sitzungs* 
her.    K.  Akad.    Berlin,  1909,  42,  1065— 1074).— If  an  enzyme  is  an1 
ideal    catalyst  it   should    have   no    effect    on    the    actual    equilibrium 
attained.     In   most   cases,  especially    those    which  are  of   biologicaln 
importance,  it  is  impossible  to  determine  the  equilibrium  constant  in^. 
the  absence  of  an  enzyme,  so  that  it  is  difficult  to  submit  the  above>\ 
statement   to   direct   experimental    proof.     The   following   method  ise( 
suggested    by   the   author,    and    is    worked  out   in    the   case  of    the^ 
equilibrium  in  the  system  :   benzoic  acid,  phenol,  phenyl  benzoate,  and  .e. 
water,  which  is  typical  of  the  hydrolytic  decomposition  and  synthetic  m 
formation  of  a  fat.     The  method  is  based  on  the  following  principle  :   ,.\ 
In   the  case  of  optical  antipodes   in   equilibrium   there  is  no  heat  of 
reaction  and  no  tendency  for  the  solids  to  change  one  into  the  other. 
When  mixed  in  equal  quantities  they  will  be  in  equilibrium  witli  the 
fust  '1    in  i  is,   the  vapour,   or  the    saturated    solution,  and    the    whole 
-\  item  is  inactive;  from  thermodynamic  principles  it  follows   that  the 
equilibrium  constant  is  l(log£  =  0).     In  equilibria  where  the  heat  of 
reaction  is  zero  or  approximately  so,  as  is  the  oase    in    enzym 
processes  which  depend  on  the  addition  of  water  and  the  subsequent 
splitting  of  the  molecule,  the  position  of  equilibrium   will   thus  bo 
characterised  by  tha  ng  in  the  condensed  Bystem,  thai  is,  when 

and  ice  are  in  equilibrium  with  the  solid  mixture  of  alcohol  ami 
acid.  The  saturated  vapour,  fusion,  or  saturated  solution  in  contact, 
with  i  Ins  condenBed  system  will  also  have  the  same  equilibrium  when 
thermoneutrality  exists.     Thus,  from  the  compositions  of  the  saturated 

solutions  or  vapour,  the  equilibrium  can  bo  detei  mined. 

The  mixture  of  phenol,  benzoic  acid,  phenyl  benzoate,  and  water  gives 
two  cryohydrio  mixtures    at    -  1'2°  and    -  I0n,  tin  itions  of 

which,  in  paits  by  Weight,  were  found  to  be: 

\v .  Phenol. 

At        r:  0-02 

,  i 
Vapours)  0  0-0049       0  o.ir,  0  "  0*00 

The  last   lint  the  c po  ition  of  the    aturated  vapour. 

This    was  not  determined    direotly,  bul    i  I    bj    making 

eithei  ol  the  rule  ol  corresponding  conditions  or  of  I  rale. 

equilibrium  m    acid  ||  phenol  j     A,    nil- 
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culated  from  these  results  has  the  values :  Calculated  (a)  from  the 
solutions,  0*64  —  1*1  ;  (b)  by  rule  of  corresponding  conditions,  0*7 
-1-9;  (c)  from  Trouton's  rule,  0-43-1-8,  that  is,  it  lies  in  the 
neighbourhood  of   1.     It  is  therefore  very  probable  that  log&  =  0. 

Assuming  that  the  relation  logk  =  0  holds  for  a  system,  the  author 
draws  certain  conclusions  with  respect  to  isomerism  and  molecular 
symmetry.  He  also  deduces,  by  making  use  of  Trouton's  rule,  that 
when  four  substances  are  in  equilibrium,  and  thermoneutrality  exists, 
the  sum  of  the  boiling  points,  taking  those  of  the  reciprocal  system  as 
negative,  is  zero.  This  corresponds  with  Kopp's  additive  rule  with 
respect  to  boiling  points,  which  can  therefore  only  hold  when 
thermoneutrality  exists. 

.  It  is  pointed  out  that  Menschutkin's  work  on  esterification  can  be 
used  to  indicate  the  equilibrium  point  in  hydrolytic  decompositions  or 
the  reverse  syntheses,  assuming  that  enzymes  act  as  ideal  catalysts. 

T.  S.  P. 

Fundamental  Stoicheiometric  Laws  and  the  Atomic 
Theory.  \\  ilhei.m  Ostwald  (Zeitsch.  physikal.  Chem.,  1909,  69, 
506 — 511) — A  short  recapitulation  of  the  author's  Faraday  lecture 
(Trans.,  1904,  85,  506).  G.  S. 

Importance  of  Physical  Chemistry  for  the  Determination 
of  Atomic  Weights.  Philippe  A.  Guye  (Zeitsch.  physikal.  Chem., 
1909,  69,  315 — 336). — The  author  shows  how  the  principles  of 
physical  chemistry  have  contributed  to  increased  accuracy  in  atomic 
weight  determinations,  and  indicates  the  lines  along  which  further 
advances  may  be  made.  G.  S. 

Vacuum  Correction  of  Weighings  Applied  to  Atomic 
Weight  Determinations.  Philippe  A.  Guye  and  N.  Zachariades 
(Compt.  rend.,  1909,  149,  593 — 594). — The  usual  correction  for 
reducing  a  weighing  to  the  vacuum  value,  based  on  the  density  of  the 
substance  weighed,  is  always  too  high,  because  a  counter  correction 
should  be  made  for  the  weight  of  gases  or  vapours  condensed  on  the 
surface  of  the  substance.  The  authors  have  determined  the  magni- 
tude ol  this  error  in  the  case  of  a  number  of  powdered  chlorides, 
bromides,  sulphates,  etc.,  by  direct  weighings  in  a  vacuum. 

The  error  on  100  grams  varies  from  1  mg.  in  the  case  of  cupric 
oxide  to  33  mg.  in  the  case  of  potassium  nitrate.  It  depends  on  the 
physical  condition  cf  the  substance,  being  5  mg.  for  fused  potassium 
chloride,  20  mg.  for  crystals,  and  32  mg.  for  fine  powder.  It  is 
altogether  fallacious  to  weigh  more  accurately  than  to  1  part  in 
10,000  in  air,  or  to  calculate  atomic  weights  with  auy  greater 
precision  than  this,  when  they  are  founded  on  weighings  in  air 
directed  for  displacement  by  calculation  (compare  Scott,  Proc, 
1909,25,286).  R.  J.  C. 

Influence  of  Mass  Distribution  in  the  Molecule  on  the 
Magnitude  of  the  Molecular  Forces.  K.mil  Hose  and  Margrete 
Bosk  (Zeitsch.  physikal.  Chem.,  1909,  69,  52— 68).— A  theoretical 
paper.     Certain  considerations  lead  to  the  conclusion  that  the  mole- 
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cular  forces  may  advantageously  be  regarded  as  localised  in  different 
parts  of  the  molecule,  and  not,  as  is  usually  assumed,  at  the  centre 
of  the  molecule.  The  consequences  of  this  assumption  are  tested, 
mainly  by  l-eference  to  the  attraction  constant,  a,  of  van  der  Waals' 
equation,  the  values  of  a  for  substmces  of  approximately  equal  mole- 
cular weight  being  compared,  as  well  as  cases  in  which,  for  approxi- 
mately equal  values  of  a,  the  molecular  weights  are  different.  The 
hypothesis  also  throws  some  light  on  certain  regularities  in  the 
boiling  points  of  organic  compounds.  G.  S. 

Theoretical  Basis  of  Structural  Formulae  for  Inorganic 
Substances.  Alfred  Werner  (Arch.  Sci.  phys.  nat.,  1909,  [iv],  28, 
317 — 332). — Theoretical.  An  account  of  the  author's  well-known 
theory  on  this  subject.  K.  J.  C. 

A  Simple  Mechanical  Shaker.  Douglas  H.  B.  ('or. man  (Chem. 
News,  1909,  100,  209). — Steam,  generated  in  a  copper  bottle  of  one- 
litre  capacity,  is  directed  by  means  of  a  glass  outlet  tube,  provided 
with  a  jet,  against  a  series  of  metallic  vanes  inserted  round  a  cork. 
The  latter  is  placed  on  the  top  of  a  stirring  rod,  which  rotates  in  a 
glass  collar  in  which  it  is  supported  by  an  enlargement  of  the  rod.  The 
glass  collar  is  held  in  position  by  two  lateral  brass  supports,  placed  one 
above  the  other  at  a  suitable  angle,  and  soldered  to  the  boiler.  The 
apparatus  is  figured  in  the  original.  T.  A.  H. 

Laboratory  Methods.  Ernest  Murmaxn  (Oesterr.  Chem.  Zeit., 
1909,  12,  145 — 146). — The  author  describes  the  following  apparatus 
and  processes:  (1)  a  convenient  form  of  Ivipp's  apparatus;  (2)  a 
method  for  fastening  down  crucible  lids  with  carborundum  ;  (8)  a 
convenient  "tube"  crucible;  (4)  a  form  of  tripod  ;  (5)  a  distillation 
apparatus  ;  (ti)  an  easily  fusiblo  alloy  (m.  p.  95  —  100  )  containing 
cadmium  2*248,  tin  3*570,  thallium  4*082, and  bismuth  12*510  parts; 
(7)  a  rapid  method  of  preparing  a  perchlorate  j  (8)  a  colorimetrio 
method  of  estimating  manganese  ;  (9)  the  collection  and  washing  of 
magnesium  ammonium  phosphate.  I'    M.  Q,  M. 


Inorganic    Chemistry. 


[Catalytic  Action  of  Colloidal  Palladium  on  the  Union  of 
Hydrogen  and  Oxygen.)  Cuti,  I'.wi.  and  U'm.iiki.m  Haktmann 
(././//-.  Uhem.,  1009,  [ii],  80,887  848),  The  rate  of  combination  of 
hydrogen  and  oxygen  under  the  oatalytio  influence  of  oolloidal 
palladium  in  pre  i  nee  of  sodium  protalbinate  an  protective  colloid  bai 
been  investigated,  When  excess  of  hydrogen  is  present  in  the  gat 
mixture,  the  velocity  of  the  reaction  is  greater  than  when  the  hydrogen 
and  oxygen  are  pre  enl  in  I  lie  volume  ratio  2:1.  On  1 1»'  ol  her  hand, 
of  oxygen  lowers  the  reaction  velooity.     in   the  former* 
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maximum  velocity  is  reached  when  the  effect  of  the  excess  of  hydrogen 
is  counter-balanced  by  the  diminishing  concentration  of  the  oxygen  in 
the  reaction  mixture. 

The  observations  show  that  palladium  behaves  differently  from 
platinum  in  its  catalytic  influence  on  the  union  of  hydrogen  and 
oxygen.  In  the  case  of  platinum,  a  maximum  velocity  is  found  when 
the  two  gases  have  the  volume  ratio  2  :  1.  It  is  suggested  that  the 
large  adsorptive  power  of  palladium  for  hydrogen  is  the  cause  of  the 
observed  velocity  differences.  H.  M.  D. 

Density  of  Hydrogen  Chloride  ;  Atomic  Weight  of  Chlorine. 
Otto  Schecer  {Compt.  rend.,  1909,  149,  5'J9 — 601.  Compare  Gray 
and  Burt,  Trans.,  1909,  95,  1633). — The  density  of  hydrogen  chloride 
prepared  from  sodium  chloride  and  sulphuric  acid,  dried  by  phos- 
phoric oxide,  and  purified  by  fractional  distillation,  was  determined 
by  direct  weighing  of  a  number  of  bulbs  filled  simultaneously.  The 
values  obtained  in  seven  series  of  observations  comprising  twenty- 
eight  determinations  in  all  are  strikingly  concordant,  and  give  as 
final  value  (arithmetic  mean)  1-6394  grams  as  the  weight  of  one  litre 
of  the  gas. 

Combining  with  this  determination  the  critical  constants  of 
hydrogen  chloride  determined  by  Leduc  or  by  Briner,  or  the  coefficient 
of  compressibility  determined  by  Leduc  and  Sacerdote,  the  author 
calculates  that  the  atomic  weight  of  chlorine  is  certainly  very  near 
35-45.  R.  J.  C. 

Oxidation  of  Iodine  by  Ozone.  Fe.  Fichter  and  Franz 
Eohxer  (Ber.,  1909,  42,  4093—4100.  Compare  Muir,  Trans.,  1909, 
95,  656.) — When  a  saturated  solution  of  iodine  in  chloroform  is  treated 
with  ozone  (  v  I,  an  amorphous,  yellowish-white  precipitate  is  obtained, 
which  consists  of  a  compound  of  iodine  aud  oxygen.  It  is  very 
sensitive  to  moisture,  deliquescing  to  an  almost  black  syrup.  If  the 
deliquescent  mass  is  exposed  to  the  air  for  some  days,  vapours  of 
iodine  are  gradually  evolved,  and  a  residue  of  crystals  of  iodic  acid 
left,  the  water  which  was  formerly  absorbed  gradually  evaporating. 
The  same  product  can  be  obtained,  but  not  so  conveniently,  by  treating 
powdered  and  dry  iodine  with  ozone  at  a  temperature  of  40 — 50°. 
Analysis  points  to  the  formula  I40,v  rather  than  to  I.,04  or  I307.  Its 
properties  do  not  agree  with  those  of  Millon's  oxide,  I  04  (/.  pr.  Chetn., 
1845,  34.  321). 

On  being  heated,  iodine  vapours  begin  to  be  evolved  at  75°,  and 
between  120  — 130°  there  is  a  vigorous  decomposition,  the  whole  mass 
swelling  up.  It  reacts  violeutly  with  phenol,  iodine  being  evolved. 
Concentrated  sulphuric  acid  dissolves  it  in  the  cold,  and  the  solution 
deposits  crystals  of  Millon's  sulphate,  which  are  possibly  a  mixture  of 
I2O3,S03,iH.,O  with  iodine  peutoxide  (Chretien,  Abstr.,  1897,  ii,  138). 

The  compound  I40,,  is  considered  to  be  the  iodate  of  tervalent 
iodine.  With  water  it  reacts,  giving  iodic  acid  and  iodine  trihydroxide  : 
l(IOs)3  +  3H,0  =  I(OH)  +  :;11103.  The  iodine  hydroxide  then 
decomposes,  thus:  3I(OH)a  =  2Ili03  +  HI  +  3H20,  and  iodine  is 
formed  from  the  interaction  of   the  iodic  acid  and  hydrogen   iodide. 
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Millon's  compound  of  the  composition  I204  is  to  be  considered  as  a 
basic  iodate  of  iodine,  namely,  CO(I03).  T.  S.  P. 

Preparation  of  Hydrogen  Iodide  from  Barium  Peroxide, 
Iodine,  and  Sulphur  Dioxide.  Georg  Kassner  (C/iewt.  Zentr.,  1909, 
ii,  1304;  from  Apoth.  ZeiL,  1909,  24,  562—563.  Compare  Bodronx, 
Abstr.,  1906,  ii,  156). — Finely-powdered  iodine  is  mixed  with  the  calcu- 
lated quantity  of  barium  peroxide,  which  has  been  ground  up  with  water ; 
oxygen  is  evolved,  and  a  solution  of  barium  iodide  formed.  To  this 
solution,  after  filtration  from  barium  carbonate  and  the  excess  of 
barium  peroxide,  is  added  a  further  quantity  of  iodine  equal  to  that 
originally  taken,  and  then  sulphur  dioxide  passed  in  ;  barium  sulphate 
is  precipitated,  and  the  solution  gradually  becomes  colourless.  On 
distillation,  a  solution  of  constant  composition  (55%  hydrogen  iodide) 
distils  over  at  1  27°.  At  the  same  time,  iodine  vapours  are  formed  in 
large  quantity,  there  is  an  odour  of  hydrogen  sulphide,  and  amorphous 
sulphur  is  deposited  in  the  condenser.  The  latter  is  probably  formed 
from  the  hydrogen  sulphide  and  iodine,  whereas  the  hydrogen  sulphide 
is  formed  as  a  decomposition  product  of  the  barium  sulphate.  If 
sodium  sulphite  is  heated  with  55";.  hydrogen  iodide,  sulphur  and 
iodine  are  formed  in  large  quantities,  and  there  is  an  odour  of  hydrogen 
sulphide.  Thus,  a  solution  of  hydrogen  iodide  which  is  not  very 
concentrated  is  a  strong  reducing  agent. 

It  is  impossible  to  prepare  a  pure  dilute  solution  of  hydrogen  iodide 
from  barium  peroxide,  iodine,  and  sulphur  dioxide  unless  distillation 
is  finally  resorted  to.  T.  S.  P. 

Aqueous  Solutions  of  Hypoiodous  Acid.  Anton  Kkkaisal 
and  F.  Buckm  (Chem.  Znt.,  1909,  33,  1184—1185,  1193—1195. 
Compare  this  vol.,  ii,  224).  -The  anomalous  behaviour  of  iodine  when 
oxidised  by  chlorine  in  aqueous  solution  is  discussed  in  the  light  of 
previous  researches.  It  is  best  explained  by  regarding  the  compound 
II  [0,  not  as  hypoiodous  acid,  but  as  a  base,  iodine  hydroxide  (compare 
Bartmann  and  Meyer.  Abstr.,  L894,  i.  242,  161).  In  presence  of  an 
excess  of  hydrochloric  and,  H'l  is  formed,  and  this  is  very  stable. 
Solut  ulphuric  acid  are  unstable,  owing  to  extensive  hydrolysis. 

Sulphuric  acid  solutions  are  more  Btable  in  the  presence  <>f  an  excess 
of  halogen,  owing  to  the  formation  >■!  the  compounds  l,"ll  and 
I'luli. 

Ti  i  iodine  hydroxide,  [.OH,  is  prepared  in   solution   by  oxidising  a 

olution    of    potassium    iodide    and    Bulphuric   acid    with    potassium 

permanganate  and  manganous  sulphate,  and  reducing  the  excess  with 

lie    acid.       For     analysis,    a     definite     Volume    "I     the    solution    is 

tted  with  thiosulphate  after  adding  potassium   iodide:    5I8OH  i 

51'  i  5H'  .'ii  'i  ;  I01t.  An  equal  volu i^  shaken  with  chloro- 
form:   5IsOH     : ; 1 1  .<  >  i  71,  t  ll'i  !<>.,',    and     the    aqueous    solution 

til  i B  mNIiI  kiii  of  pOtl i   iodide  :    [Ot    |-D1'  +  6H'      •"■  1 1  1 1  I 

I]        In  a  solution  of  the  correoi  composition,  the  two  quantitii     ol 
iodine  found  are  in  the  ra bio  10    8 

Iodine  trichloride  is  to  be  regarded  as  li'Kt'l.,.      It   is  d posed 

by  ti  rding  to  the  equation :  2101      8H,0     5H.01  + 101  +  III"., 
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The  solution   in   hydrochloric   acid   is   stable,    that   in   sulphuric   acid 
undergoes  hydrolysis  :  IC13  +  H..O  =  ICl,OH  +  HC1.  0.  H.  D. 

Basicity  of  Acids  and  the  Constitution  of  Certain 
Anomalous  Acid  Salts.  Giuseppe  Bruni  (Zeitsch.  physikal.  Cftem., 
1909,  69,  69 — 74). — .Mainly  a  discussion  of  results  already  published 
(Abstr.,  1908,  ii,  935,  1012).  The  attempt  was  made  to  throw  light 
on  the  nature  of  the  so-called  "  ultra-acid  "  salts,  for  example, 
KF,HF  and  KI03,HI03,  by  measuring  the  change  of  electrical 
conductivity  when  the  acid  is  progressively  neutralised  by  addition  of 
a  base.  Although  the  results  are  not  conclusive  as  far  as  the  main 
object  of  the  investigation  is  concerned,  the  theory  of  the  change  of 
conductivity  on  neutralisation  has  been  worked  out,  and  is  fully 
confirmed  by  experiment.  G.  S. 

Apparatus  for  the  Preparation  of  Pure  Oxygen.  Gustav 
Mosslek  (Chem.  Zenlr.,  1909,  ii,  785 — 786  ;  from  Zeitsch.  Allg.  Oesterr. 
Apoth.  Ver.,  1909,  43,  301 — 302). — Large  quantities  of  pure  oxygen 
can  be  made  by  the  interaction  of  10%  hydrogen  peroxide  and  a  con- 
centrated solution  of  potassium  permanganate  acidified  with  sulphuric 
acid.  T.  S.  P. 

Demonstration  of  the  Presence  of  Ozone  in  Flames. 
Wir.iiELM  Manchot  (Ber.,  1909,  42,  3948— 3951).— The  presence  of 
ozone  in  the  tlame  of  burning  hydrogen  (compare  Fischer,  Abstr., 
1906,  ii,  224)  is  readily  proved  by  the  action  of  the  flame  on  silver  (com- 
pare this  vol..  ii,  1003).  A  strip  of  clean  silver  is  heated  by  immersing 
one  end  in  a  sand-  or  oil-bath  at  260°.  The  flame  used  is  a  long  one 
produced  by  burning  a  vigorous  current  of  hydrogen  at  a  narrow 
jet,  and  only  the  point  of  the  flame  is  used,  to  touch  the  silver. 
A  black  stain  is  rapidly  produced,  which  is  most  intense  where  touched 
by  the  hottest  part  of  the  flame,  as  demanded  by  the  theory  of  ozone 
formation.  To  produce  an  equal  effect  without  a  flame,  oxygen 
containing  2  or  3%  of  ozone  is  necessary.  The  absence  of  ozone  from 
tho  outside  of  a  tlame  is  due  to  its  breaking  down  in  passing  through 
the  zones  of  lower  temperature.  Blow-pipe  and  oxy-hydrogen  flames 
give  the  ozone  reaction.  The  reaction  is  not  due  to  either  oxides  of 
nitrogen  or  hydrogen  peroxide.  The  latter  reacts  with  silver  at  155°, 
but  not  at  higher  temperatures.  Silver  is  a  more  sensitive  reagent 
than  tetramethyldi-y)-aminophenyl methane. 

The  presence  of  hydrogen  peroxide  in  the  oxy-hydrogen  flame  is 
proved  by  allowing  the  flame  to  play  on  to  the  surface  of  a  con- 
centrated solution  of  a  titanium  salt,  when  an  intense  yellow 
coloration  is  produced  in  half  a  minute.  Hydrogen  peroxide  is  also 
present  in  the  flame  of  moist  carbon  monoxide  burning  in  moist 
oxygen.  Neither  ozone  nor  hydrogen  peroxide  is  an  agent  in  the  pro- 
cess of  combustion,  their  production  being  merely  an  effect  of  the  high 
temperature  of  the  flame.  C.  H.  D. 

Formation  of  Ozone  in  a  Flame.  Oscak  Loew  (Ber.,  1909,  42, 
4218 — 4219.      Compare  preceding  abstract). — -The  author   points  out 


994  ABSTRACTS   OF   CHEMICAL    PAPERS. 

that  as  far  back  as  1870  (Zeitsch.  Chem.,  [ii],  6,  65.  269)  he  proved  the 
formation  of  ozone  in  a  flame.  A  strong  current  of  air  was  blown 
through  a  tube  into  the  flame  of  a  Bunsen  burner,  and  the  gases 
collected  ;  in  a  few  seconds  enough  ozone  had  been  collected  to  readily 
identify  it  by  its  intense  odour  and  the  common  tests.  T.  S.  P. 

Structural  Classification  of  Oxides,  Oxygen  Acids,  and  their 
Salts.  Richard  Abec.g  (Zeitsch.  physikal.  Chem.,  1901),  69,  1 — 14. 
Compare  Abstr.,  1904,  ii,  475). — The  author  revives  the  suggestion  of 
Berzelius  that  the  oxy-salts  are  to  be  regarded  as  double  oxides 
(K,S04,  for  example,  is  represented  as  K20,S03),  and  discusses  the 
nature  of  oxides,  oxygen  acids,  and  their  salts  from  this  point  of 
view. 

The  mutual  combining  capacity  of  oxides,  leading  to  the  formation 
of  hydrates  (in  which  case  one  of  the  oxides  is  water)  and  other  poly- 
oxides  and  salts,  is  discussed,  and  from  the  available  data  it  is  shown 
that  the  driving  force  influencing  the  combination  of  oxides  is  the 
power  of  the  resulting  complex  to  split  up  into  two  parts  of  contrary 
electrical  character  ;  the  more  reaoily  this  polar  differentiation  can 
take  place,  the  more  stable  is  the  complex  molecule. 

The  differont  types  of  polyoxides  are  considered,  and  the  general 
rule  is  provisionally  laid  down  that  the  weaker  the  basic  oxido  so 
much  the  greater  is  the  tendency  of  one  uiol.  of  the  acidic  oxide  to 
combine  with  several  mols.  of  the  basic  oxide,  and,  conversely,  the 
weaker  the  basic  oxide,  the  more  readily  are  compounds  of  the  type  of 
acid  salts  formed.  (!.  S. 

The  Reaction  between  Sulphuryl  Chloride  and  Ammonia. 
Fbitz  Kphuaim  and  Fkanz  Michel  (Ber.,  1909,  42,  3833— 3S4'.».  <  \>m 
pare  Abstr.,  1902,  ii,  14  ;  1905,  ii,  312  j  Trans.,  1900,  77,  324).— In 
previous  work  on  the  interaction  between  sulphuryl  chloride  and 
ammonia,  the  experiments  have  been  so  carried  out  that  at  first  the 
Bulphnryl  chloride  was  in  excess.  The  authors  proceed  in  the  opposite 
manner,  a  solution  of  sulphury]  chloride  in  light  petroleum  being 
added  to  a  concentrated  solution  of  ammonia  in  the  same  solvent,  and 
a  rapid  current  of  ammonia  being  passed  through  the  latter  solution 
during  the  time  the  sulphuryl  chloride  tfl  being  added,  so  ns  to  keep 
the  ammonia  in  excess.  The  products  of  reaction  with  the  second 
method  are  different  from  thoso  obtained  with  (he  first  method, 
Sulphamide  and  trisulphimide  (or  Bulphomelide)  are  formed  only  bo  a 
verj  slight  extent,  the  chief  products  being  long-chain  compounds 

which  give  sulpliau.idi'    only  by   a    secondary    action.       [f    ammonia    is 

alwa_\    pre  ent  in  excess,  imidosulphamide  it  the  chief  product,  formed, 
bat  in  other  oases  the  chain  with  4SOs-groups,  namely: 
Ml ..•S(),-NII-S(>.,-MI-.s.),-MI-Si»  -\  ||  , 

eem  i  to  be  fa  round. 
The   ab  banoei  were  Isolated  in  the  form  of  their  silvei  salts.    The 

product  Ol    n  art  urn   in  t  he  light    pel  roleuni   u.i     •  1  r     lolved   in   water,  and 

iii"   olution  digested  with  freshly  precipitate. i  lead  hydroxide  to  re- 

t  he  a  in  iiion  iu  in  ohloride.     A  iter  cooling  and  filtering,  the  filtrate 

was  acidified  with  mine  a  eel,  and  t  he  remaining  ohlorine  precipitated 
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with  silver  nitrate.  After  collecting  the  silver  chloride,  the  filtrate 
was  fractionally  precipitated  by  ammonia.  The  first  fraction  was 
obtained  by  adding  ammonia  until  the  white,  tlocculent  precipitate  began 
to  ball  together,  and  then  stirring  for  some  minutes.  The  filtrate  from 
this  reacted  acid  ;  excess  of  ammonia  was  added,  and  the  second  and 
chief  fraction  was  obtained.  The  filtrate  was  again  acid,  and  gave  a 
further  precipitate  of  an  impure  product  (not  further  investigated)  on 
neutralising  with  ammonia.  The  silver  salts  were  all  amorphous,  and 
contained  irregularly  varying  amounts  of  water ;  they  were  very 
difficult  to  purify. 

Second  fraction. — White  powder,  only  slightly  affected  by  light. 
Analysis  gave  (SO2)4NjAg0H  +  11 H20.  Dissolves  in  hot  silver  nitrate, 
and  could  be  fractionally  recrystalltsed  from  the  hot  mother  liquor. 
The  fractions  were  unchanged  in  composition,  except  that  the  amount 
of  water  present  was  liH20.  The  formula  may  be  either 
Ag.N-SO./NAg-SO./NH-SOo-NAg-SCVNAg.,  or 

N(S0.2-NAg2).2-S02-NH-S(VNAg2 ; 
the  latter  is  favoured. 

First  fraction. — This  was  not  pure.  After  treatment  with  dilute 
ammonium  hydroxide  and  then  acetic  acid,  a  product  was  obtained, 
which  could  not  be  recrystallised,  and  answered  to  the  formula 
(SO2)3N5Ag3H0  + 51H20  ;  it  is  considered  to  be  an  equimolecular  mix- 
ture of  silver  sulphamide,  S02(NHAg)2,  and  silver  imidosulphamide, 
NAg(NH„-S02)0.  On  dissolving  in  a  concentrated  solution  of  pyridine 
nitrate  and  keeping,  rhombic  crystals  of  an  additive  product, 
NAg(S02-NH2)2,C5H6N,  were  obtained. 

In  one  experiment  the  fractionation  with  ammonia  was  carried  out 
in  four  operations.  The  second  fraction  gave  (SO.,)4N5AgtJH,'28(?)H.,0, 
and  the  third,  (S02)4N5  Ag7  +  8H20. 

In  one  experiment  the  reaction  mixture  was  submitted  to  the 
prolonged  action  of  ammonia,  and  the  silver  salt  obtained  in  9  fractions. 
Silver  imidosulphamide,  (S02)2N3Ag3H.„  was  obtained  in  each  case, 
but  the  amount  of  water  varied. 

The  silver  salt,  (SO.,)4N5Ag0H,  was  treated  with  alkyl  iodides  and 
with  potassium  iodide,  but  with  no  very  definite  results. 

In  the  preparation  of  sulphamide  according  to  the  method  of 
Hantzsch  and  Holl  (Abstr.,  1902,  ii,  14),  a  salt  was  obtained  having 
the  composition  (S02)4N7Ag5H8,4H.,0  ;  this  is  considered  to  be 
either  NH4-NAg-SO./N  Ag-SU„-NAg-SO,-NAg-S02-NAg-NH4  or  else 
a  mixture  of  2S02(NHAg)2  and  NAg(S02NH2)2.  T.  S.  P. 

Transformations  of  Selenium.  Maurice  Coste  (Compt.  rend., 
1909,  149,  674— 075).— Sticks  of  fused  selenium  have  D  4302.  On 
conversion  into  metallic  selenium,  cavities  are  formed,  and  although 
the  product  appears  to  have  D  4-356,  after  repeatedly  crushing  and 
boiling  the  metallic  selenium  in  toluene,  it  is  found  to  have  D  4'80. 
Metallic  selenium  is  slightly  soluble  in  potassium  hydroxide,  carbon 
disulphide,  toluene,  nitrobenzene,  quinoline,  and  aniline.  When 
crystallised  by  slowly  cooling  from  230°  a  solution  in  concentrated 
potassium  hydroxide,  metallic  selenium  is  obtained  in  long  needles  of 
D  4-82  and  m.  p.  219°. 
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Rapid  cooling  of  selenium  solutions  gives  red  selenium,  which  in 
presence  of  qumoline,  aniline,  or  carbon  disulphide,  is  converted  into 
red  crystals  of  D  4-455.  Metallic  selenium  is  not  produced  under 
these  conditions,  as  supposed  by  Saunders,  and  although  selenium 
precipitated  by  sulphur  dioxide  often  turns  black,  it  is  owing  to  traces 
of  the  solvent,  and  the  substance  obtained  does  not  melt  below  250°. 
Crystalline  red  selenium  is  converted  into  metallic  selenium  by  heating 
for  some  hours  at  105 — 107"5°,  or  by  raising  the  red  selenium  to  its 
melting  point  (144°),  when  it  is  rapidly  converted  into  the  metallic 
variety,  which  solidifies. 

The  time  required  for  the  transformation  of  vitreous  into  metallic 
selenium  in  presence  of  toluene  at  100°,  as  measured  by  t lie  dilato- 
meter,  is  one  hour.  The  product  contains  cavities  which  render  its 
density  low.  In  presence  of  silver  selenate,  the  rate  of  transformation 
is  doubled,  and  the  product,  being  without  blow  holes,  has  the  full 
density.     Arsenic,  on  the  other  hand,  retards  the  transformation. 

R.  J.  C. 

Molecular  Weight  of  Selenium  in  Solution.  F.  Olivari 
(Atti.  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  264 — 268.  Compare  this  vol.,  ii, 
805). — Further  cryoscopic  measurements  confirm  the  existence  of 
selenium  in  iodine  solutiou  in  the  form  of  So.,  (compare  tins  vol.,  ii, 
3D),  but  the  molecular  weight  corresponding  with  the  diatomic 
molecule  is  attained  only  in  solutions  of  greater  concentration  than 
5%;  in  more  dilute  solutions,  lower  molecular  weights  are  observed. 
The  selenium  which  crystallises  from  solution  in  iodine  is  insoluble  in 
carbon  disulphide,  and  seems  to  be  the  metallic  modification.  The 
change  of  colour  occurring  in  the  violet  solutions  of  iodine  in 
carbon  disulphide  on  shaking  with  amorphous  selenium 
(compare  Beckmann,  this  vol.,  ii,  642)  is  not  necessarily  to  be 
attributed  to  a  combination  taking  place   between  the  two  elements, 

luit    may    lie    explained    by    I  he    Mipei  position    of    the    two    absorption 

spectra:  (1)  of  the  violet  solution   of   iodine,   and  (2)  of  the  yellow 

solution  of  :olcniuin  in  carbon  disulphide,  T.    II.    1'. 

Complexity  of  Tellurium.  Philip  E,  Bbowhing  and  William 
K.  Flint  (Amer.  J.  Set.,  1909,  28,  317  352;  Z&itaoh.  anorg.  Cham., 
1909,64,  112-118.  Compare  Abstr.,  L908,  ii,  33 ;  Trans.,  i907,  91, 
1849),     When  water  is  added  in  l  -  int  toa  sol ui  ion  of  tellurium 

beti  << -blonde,  t his  compound  is  hydroh soil,  and  the  greater  part  of  i he 
tellurou  acid  is  preoipitated,  whilst  Borne  of  the  tellurium  remains  in 
solution,  however,  large  the  aim  Mint  of  water  present,  rhe  tellurium 
remaining  in  solution  maj  in-  completely  preoipitated  as  tie-  dioxide 
by  heating  to  boiling,  and  treating  first  with  .-111011010.1  and  then  with 
acetic  acid  In  fun-  (this  vol.,  ii,  934). 

'I  In  ggested  a  possible  nut  hod  for  decomposing 

tellurium,  on  tin-  assumption  1  h  it  it   is  ■  complex  sub  1  tnce.     Ninetj 
two  gi  purified  tellurium  were  submitted  to  repeated  fraotiona 

tion,  being  first  converted  into  the  tetrachloride  and  precipitated  as 
above,  ths  two  end-fractions  being  d  tie'  water  fraotion  (o) 

and  the  ammonia-acetic  acid  fraction  {/!).    These  two  fractions  were 
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converted  into  the  basic  nitrate,  2TeO.„HN'03,  and  analysed  according 
to  three  different  methods,  namely:  1.  The  bisic  nitrate  method 
(Xorris,  J.  Amer.  Chem.  Soc,  1906.  28,  1675).  2.  Gooch  and  Danner's 
modification  of  Brauner's  permanganate  method  (Abstr.,  1893,  ii, 
15).  3.  The  ammonia-acetic  acid  method  (loa.  cit.).  From  the  mean 
percentiles  of  dioxide  thus  obtained,  the  atomic  weight  of  tellurium 
in  the  a-fractions  was  calculated  to  be  126'53,  126  64,  and  12631 
respectively,  giving  a  mean  of  126-19.  From  the  ^-fractions  the 
calculated  atomic  weights  were  128-97,  128-77,  and  128-81,  the  mean 
being  128-85. 

Two  portions  of  tellurium  dioxide  from  each  fraction,  prepared  by 
the  ignition  of  the  basic  nitrates,  were  dissolved  in  equal  amouuts  of 
hydrochloric  acid,  and  treated  with  equal  amouuts  of  boiling  distilled 
water.  The  results  obtained  indicated  different  degrees  of  hydrolytic 
susceptibility  on  the  part  of  the  tetrachloride  prepared  from  these 
fractions. 

The  material  used  in  the  above  experiments  was  carefully  examined 
for  impurities,  but  such  were  not  found.  There  is  therefore  no  explana- 
tion of  the  differences  observed  other  than  the  complexity  of  the 
original  substance.  T.  S.  P. 

Compounds  of  Ammonia  and  Water.  Andreas  Shits  and 
S.  Postma  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1909,  12,  186—188). 
— In  connexion  with  the  question  of  the  form  in  which  ammonia  is 
present  in  its  aqueous  solutions,  the  authors  have  determined  what 
compounds  are  deposited  when  various  mixtures  of  ammonia  and 
water  are  cooled.  The  freezing-point  curves  indicate  that  the  two 
compounds  NH„,H,0  and  2NH3,H.,0  are  formed;  these  melt  at 
-  77°  and  -  78°  respectively.  H.  M.  D. 

Formation  of  Nitric  Oxide  in  the  Carbon  Monoxide 
Flame.  Fkitz  Haber  and  Joseph^E.  Coaxes  {Zeitsch.  physikal.  Chem., 
1909,  69,  3:37 — -388). — The  method  of  experiment  was  a  modification 
of  that  described  in  previous  papers  (compare  this  vol.,  ii,  384,  801). 
The  arrangements  for  working  under  high  pressure  (up  to  45  atmos- 
pheres) are  described  in  detail. 

With  a  mixture  of  nitrogen  and  oxygen  in  equal  volumes  at  the, 
ordinary  pressure,  very  little  nitric  oxide  is  obtained,  even  when  the 
gases  are  previously  warmed  to  800°  before  entering  the  combustion 
chamber.  The  yield  of  nitrous  products  is  greatly  increased  by 
increasing  the  pressure  above  5  atmospheres.  With  the  same 
mixture  at  5  atmospheres,  an  amount  of  nitrous  products  equivalent 
to  4 — 5  mols.  of  nitric  acid  per  100  mols.  of  carbon  dioxide  is 
obtained  without  preliminary  heating,  and  when  the  gases  are 
previously  heated,  a-;  much  as  6  mols.  of  nitric  acid  are  obtained. 
Increasing  the  pressure  from  5  to  9  atmospheres  increases  the  yield, 
but  a  further  increase  to  45  atmospheres  has  not  much  effect. 
When  air  is  used  instead  of  equal  volumes  of  nitrogen  and  oxygen, 
aud  the  gases  are  not  previously  heated,  the  yield  is  small  even  under- 
pressure, but  when  the  gases  are  previously  heated,  3  mols.  of  nitric 
acid  per   ldO  mols.  of  carbon  dioxide  are  obtained.     A  considerable 

vol.  xcvi.  ii.  67 
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increase  of  temperature  does  not  greatly  affect  the  yield,  so  that  the 
temperature-coefficient  of  the  reaction  is  very  small  under  the 
experimental  conditions. 

The  yield  of  nitric  oxide  is  calculated  on  the  assumption  that 
equilibrium  is  established  in  the  neighbourhood  of  2400°,  and  th.it  it 
is  not  displaced  on  cooling.  A  comparison  appears  to  show  that  the 
amounts  obtained  ate  greater  lhan  the  calculated  values.  Although 
this  is  not  regarded  as  definitely  proved,  owing  to  the  uncertainty  of 
some  of  the  assumptions  made  in  the  calculations,  there  appears  to  be 
some  evidence  that,  ajart  from  purely  theimal  effects,  the  occurrence 
of  ionisation  in  certain  regions  of  the  flame  is  also  of  importance  for 
the  yield  of  nitrous  products. 

Nitric  oxide  is  also  formed  by  combination  of  nitrogen  and  oxygen 
in  the  electric  arc,  the  electric  spark,  and  at  white-hot  solid  surfaces. 
Although  in  these  circumstances  the  yields  are  not  greater  than 
the  values  calculated  from  the  thermal  effects  alone,  yet  ionisation 
may  play  a  part  as  well.  Some  support  is  afforded  to  this  view  by  the 
fact  that  previous  warming  of  the  reacting  substances  greatly  increases 
the  yield  of  nitrous  products.  From  purely  thermal  considerations, 
the  yield  must  depend  greatly  on  the  prevention  of  decomposition  of 
the  products  by  cooling  them  as  rapidly  as  possible,  and  this  would 
not  be  favoured  by  previous  warming  of  the  reacting  substances. 

G.  S. 

Dynamic  Allotropy  of  Phosphorus.  Ernst  Coheir  and  J. 
Olie,  Jun.  (Chem.  Weekblad,  1909,6,  S21— 848.  Compaie  ^Hittorf, 
Ami.  l'ht/s.  Chem.,  18G5,  126,  193;  Lemoine,  this  Journ.,  1871,  24, 
1157;  Troost  and  Hautefeuille,  Abstr.,  1871,  769;  Aretowaki,  Abstr., 
1896,  ii,  559;  Chapman,  Trans.,  1899,  75,  731;  Noelting  and 
Beueretein,  Abstr.,  1900,  ii,  722;  Giran,  Abstr.,  L903,  ii.  362; 
Schenck,  Abstr.,  1905,  ii,  241;  Siemens,  Abstr.,  1906,  ii.  sir, 
Bbeseken,  Abstr.,  1907,  ii,  343,  760;  and  Colson,  Abstr.,  1908,  ii, 
273). —  From  experiments  on  the  Bpeoific  gravity,  heal  of  combustion, 

fusion,  and  vapour  pressure  of  Samples  of  red  phosphorus,  the  authors 
conclude  that  only  two  allotropic  modifications  of  phosphorus  exist: 
white  phosphorus  and  HiUorf's  metallic  phosphorus,  They  are  to 
be  regarded  as  dynamic  allotropes.  liod  phosphorus  is  a  solid  solution 
of  white  phosphorus  in  the  metallic  modification,  its  composition 
depending  on  (he  temperature   of   formation   and  other  faotors.      Since 

the  physical  oon  tan!    For  red  phosphorus  given  in  the  literature  are 

not     ll if    an     individual    substance,     they    are    without     BOientifia 

rignifioai  ce  A.  J.  \\ . 

Solubilities  of  Orthophosphoric  Acid  and  its  Hydrates.   A    i 
New  Hydrate.     Albuaoib   Smith   and    Alan    \\     0,    Mbnzibs  (J. 
Amtr.  Chem,  Sue,   1909,   31,    1189     119!).     Tin-,    investigation   was 
undertaken  with  1 1 bjeel  of  studying  the  hydrates  of  orthophosphoric 

acid.      Tie-    method    .111  ploj  ed    eoii    i-trd    in    making    a    series    of    deler 
niinat  ions  of    the  eoneenti  at  10  I  mated  solutions   in    stable  equi 

Milium  with  the  solid  pii  1  i-  between  16 *S  ami  12*3  (the  m.  p.  of 
orthophosphoric  aoid).    The  results  show  that  only  two  hydrates  exist. 
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namely,  Joly's  hydrate,  2H3PO4,H.30  (Abstr.,  1885,  483),  and  a  new 
hydrate,  10H3PO4,lI.-,O.  The  solubility  curves  of  these  hydrates  have  been 
constructed.  The  m.  p.'s  of  Joly's  hydrate  and  orthophosphoric  acid 
have  been  re-determined,  and  found  to  be  2935°  and  4230°  re- 
spectively. The  vapour  pressure  of  Joly's  hydrate  is  085  mm.  at  25°. 
The  author  criticises  Giran's  work  (Abstr.,  1908,  ii,  685),  in  which  an 
attempt  was  made  to  determine  the  hydrates  formed  by  the  phosphoric 
acids  by  measuring  the  initial  f.  p.'s  of  mixtures  of  water  with  each 
acid.  It  is  stated  that  Giran's  failure  to  discover  the  new  hydrate 
ivas  due  to  his  method  being  insufficiently  refined.  E.  G. 

Electrical  Conductivity  and  Viscosity  of  Concentrated 
Solutions  of  Orthophosphoric  Acid.  Alexander  Smith  and 
Alan  W.  C.  Menzies  (J.  Amer.  Chem.  Soc,  1909,  31,  1 191 — 1 194). — 
Of  the  three  hydrates  of  sulphuric  acid,  only  one  influences  the 
electrical  conductivity.  The  present  work  was  undertaken  to  ascertain 
whether  the  conductivity  of  phosphoric  acid  solutions  is  similarly 
related  to  one  or  both  of  the  hydrates.  The  conductivity  has  been 
determined  at  concentrations  between  897%  and  988%  at  2930°. 
The  results  are  tabulated  and  plotted  as  a  curve,  which  does  not  show 
any  tendency  to  bend  at  concentrations  corresponding  with  the  com- 
positions of  the  hydrates.  Orthophosphoric  acid  therefore  differs 
from  sulphuric  acid  in  this  respect.  The  relative  viscosities  of 
solutions  of  phosphoric  acid  of  concentrations  varying  from  90'6% 
to  981%  were  determined  at  25°.  The  curve  obtained  from  the 
results  does  not  show  any  marked  bend.  E.  G. 

Solubility  and  Hydrates  of  Boric  Acid.  Raffaelo  Nasini  and 
I.  Ageno  (Zeitsch.  p/ujsikal.  Chem.,  1909,  69,  482— 485).— The 
solubility  of  boric  acid  in  water  has  been  determined  between  0°  and 
120°.  Some  of  the  results,  in  grams  H3B03  in  100  grams  of  the  solu- 
tion, are  as  follows  :  2"59  at  0°,  4"90  at  21°,  8-02  at  40°,  1290  at  60°, 
19-11  at  80°,  28-10  at  99-5°,  52-4  at  120°.  Concordant  results  could 
not  be  obtained  at  higher  temperatures  (in  sealed  tubes)  owing  to  the 
action  of  boric  acid  on  glass. 

The  molecular  weight  of  boric  acid  in  water,  as  determined  by  the 
ebullioscopic  method,  is  normal  up  to  a  concentration  of  30%. 

The  formation  of  lower  hydrates  of  boric  acid  on  heating  has  been 
investigated  by  the  dilatometer  method.  At  107 — 108°,  metaboric 
acid  is  formed,  and  at  138 — 140°,  pyroboric  acid.  The  formation  of 
the  former  acid  has  been  confirmed  by  a  molecular  weight  determina- 
tion by  the  ebullioscopic  method  in  anhydrous  acetic  acid  ;  observed 
value  =  38-3,  theoretical  value  44.  G.  S. 

The  Decolorising  Properties  of  Amorphous  Carbon.  Louis 
Pelet-Jolivet  and  C.  Mazzoli  (Bull.  Soc.  chim.,  1909  [iv],  5, 
1011 — 1019). — It  has  been  shown  previously  (Freundlich  and  Losev, 
A.bstr  ,  1907,  ii,  534,  and  Pelet  and  Grand,  Rev.  yen.  Mat.  Col.,  1907,  11, 
225)  that  the  absorption  of  colouring  matters  by  charcoal  is  analogous 
to  the  absorption  of  dyes  by  textile  fabrics  and  follows  the  same  law. 

G7— 2 
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Glassner  and  Suida  (Abstr.,  1907,  ii,  932)  have  suggested  that  the 
absorption  by  charcoal  is  due  to  the  presence  of  substances  containing 
cyanogen  groups. 

In  the  present  investigation,  sixteen  commercial  charcoals  of  animal 
and  vegetable  origin  have  been  compared  as  regards  their  decolorising 
powers  for  methylene-blue  and  ponceau  dyes,  and  it  was  found  that 
there  was  no  relation  between  the  decolorising  power  of  a  charcoal 
and  its  nitrogen  content.  Further,  purification  of  the  charcoal  in 
various  ways  made  little  difference  to  its  decolorising  power,  due 
allowance  being  made  for  experimental  error.  T.  A.  H. 

Diamonds  in  Iron.  Beenhard  Neumann  (Zeitsch.  Elektrochem., 
1909,  15,  817 — 820). — An  historical  account  of  the  investigations 
concerning  the  occurrence  of  diamond  in  meteoric  and  technical  iron. 
The  ''diamonds"  which  have  been  observed  in  the  latter  are  now 
proved  by  the  work  of  Otto  Johannsen  (Staid  und  Eiseit,  1908,  29, 
348)  to  be  crystals  of  corundum.  T.  E. 

Transformation  of  Diamond  into  Graphite.  Rudolf  Vogel 
and  (Justav  Tammann  (Zeitsch.  physical.  Client.,  1909,  69,  598- — CiOi!. 
— The  experiments  were  undertaken  with  tlio  object  of  finding  at 
what  temperature  diamond  changes  to  graphite.  Most  of  the  observa- 
tions were  made  with  splinters  of  Cape  diamonds,  which  wore  placed 
in  glazed,  sealed  porcelain  tubes,  and  heated  in  an  electric  furnace. 
At  1000°,  the  change  is  exceedingly  slow,  and  may  not  occur  at 
all;  at  1200°  a  considerable  transformation  takes  place  within  twvni\ 
four  hours,  and  at  1500°  is  relatively  rapid.  A  piece  of  diamond, 
which  was  heated  at  1600°  in  fused  calcium  silicate,  so  as  to  exclude 
air,  was  also  superficially  changed  to  graphite.  (!.  S. 

Apparatus  for  Separating  the  Inactive  Gases  from  Mixtures 
by  means  of  the  Electric  Flame.  Ferdinand  IIinuuii  (Zeitsch. 
Elektroch  m.,  1909,  15,749  -751).  — The  current  from  an  induction 
coil  (supplied  with  alternating  current  at  llo  volts  and  I  amperes)  is 
passed  between  thick  platinum  wire  electrodes  in  a  glass  tube  3*5  cm. 
wide.  The  essential  IV; it  ore  of  the  apparatus  is  that  the  tube  is  drawn 
.mi  to  :i  oonioal  shape  just  above  the  arc,  and  sealed  to  a  narrow  tube 

through  which  :i  ulution  of  sodium  hydroxide  is  continuously  supplied, 
This  spreads  over  the  glass  in  a  thin  film,  cooling  it  and  absorbing  the 

nitrogen  pel  ■oxide.      The  BolutiOD  Hows  off  continuously  through  a  Intel 

at  tin-  bottom  of  the  tube.  T.  E. 

Existence  of  Double  Salts,  in  particular  of  Carnallite  and1 
Schoenite,  in  Aqueous  Solution.     Robert  Khkmann  (JaJvrb.  A    A 
i,r.,i    Reiohamtalt,  r.ms,58,  71      7*).     The  question  :is  to  whother  the 
double  ialtS|  oarnallits  and  sohoenite,  are  pre  enl  in  aqueous  solutioi 

of  the  respective  oomi enl    imple  salts  has  been  examined,     In  tl 

i  cm i  nn II it  r,  the  concentrations  ol  olutioni  of  potassium  ohloric 
and  of  sodium  chloride  were  determined!  which,  according  to  con 
duotivity   measurement  ,   are    Leohydrio   with    various    solutions 
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magnesium  chloride.  The  fact  that  the  isohydric  solutions  of  potassium 
chloride  are  more  concentrated  than  those  of  sodium  chloride  is 
regarded  as  evidence  in  favour  of  the  existence  of  undecomposed 
carnstllite  in  the  more  concentrated  potassium  magnesium  chloride 
solutions.  In  more  dilute  solutions,  no  essential  difference  between 
the  concentrations  of  the  isohydric  potassium  and  sodium  chloride 
solution  is  found,  indicating  that  the  double  salt  molecules  are  more  or 
less  completely  decomposed. 

Similar  differences  are  found  when  solutions  of  magnesium  and  of 
zinc  sulphate  are  compared  with  reference  to  potassium  sulphate 
solutions.  The  differences  in  question  indicate  that  the  corresponding 
double  salts  are  unequally  stable  in  aqueous  solutions  of  the  same 
molar  concentration.  H.  M.  D. 

Monoclinic  Modification  of  Potassium  Dichrornate.  Otto 
Hauser  and  H.  Herzfeld  (Zeitsch.  physikal.  Chem.,  1909,  68, 
175 — 176). — When  hot  concentrated  solutions  of  potassium  dichrornate 
and  of  potassium  thiocyauate  are  mixed,  the  dichrornate  crystallises 
on  cooling  in  yellowish-brown,  doubly-refracting,  monoclinic  plates. 
The  density  of  tuis  form  is  2T0,  whereas  that  of  the  ordinary  triclinic 
Variety  is  267.  The  monoclinic  dichrornate  is  unstable,  and  is  trans- 
formed into  the  triclinic  salt  when  kept  in  contact  with  its  saturated 
solution  or  in  moist  air.  It  seems  probable  that  the  new  form  of  the 
potassium  salt  is  isomorphous  with  monoclinic  ammonium  dichrornate. 

H.  M.  D. 

Monoclinic  Variety  of  Sodium  Alums.  N.  I.  Surguxoff  {Bull. 
Acad.  Sci.  St.  Petersbourg,  1909,  1057 — 1065). — A  solution  of  sodium 
alum,  which  is  supersaturated  at  20°  or  some  lower  temperature, 
deposits  crystals  of  the  cubic  system,  but  if  supersaturation  occurs  at 
a  temperature  higher  than  20°,  monoclinic  crystals, 

a:6:c=2-5101  :1  :  0-9078  ;  /?=109°1', 
are  deposited.     The  composition  of  the  monoclinic  crystals  is  found  to 
correspond  almost  exactly  with  the  formula  :  Na.,Al„(S04)4,22H20. 

T.  H.  P. 

Lithium  Molybdates.  Fritz  Ephraim  and  Max  Brand  (Zeitsch. 
anorg.  Chem.,  1909,  64,  258— 262).— The  only  lithium  molybdate 
hitherto  known,  Li20,MoOs,  forms  white,  anhydrous,  monoclinic 
needles,  readily  soluble  in  water  to  an  alkaline  solution.  It  does 
not  form  isomorphous  mixtures  with  ammonium  molybdate.  With  a 
slight  excess  of  molybdic  acid,  slender  needles  of  the  salt, 

2hi20,3Mo03, 
are  obtained,  and  may  be  recrystalliaed  from  water,  in  which  it  is 
rather  sparingly  soluble.  With  hydrochloric  acid,  groups  of  needles  of 
the  suit,  hi .,(  ),2Mo0.v5H.,0,  are  obtained,  readily  soluble  in  hot  water. 
It  lo.-es  one-third  of  its  water  of  crystallisation  at  120°,  the  remainder 
only  at  a  red  heat. 

Lithium  paramol ijbdate,  3Li.,0,7.Mo03,28H30,  prepared  according  to 
the  equation  : 

7(hLO,Mo03)  +  8HN03  =  3hi20,7Mo03  +  8hiN03  +  4H20, 
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crystallises  in  readily  soluble  bundles  of  needles.     The  salt, 

Li20,3Mo03,7H20, 
obtained  by  evaporating  a  solution  of  the  next  salt,  removing  crystals 
of    raolybdic    acid,    and    concentrating    further,    forms  long,    slender 
needles.      If    fused   and   ignited    in  hydrogen,  a  dark   violet,  lustrous 
solid  is  obtained,  resembling  the  alkali  tungsten  bronzes. 

The  gait,  Li20,4Mo03,7H20,  obtained  by  boiling  lithium  carbonate 
with  a  large  excess  of  molybdic  acid,  or  accordiug  to  the  equation  : 
4(Li20,3MoOs)  +  2HN03  =  3(Li20,4MoOs)  +  2LiN03  +  H20, 
forms    an    amorphous,   yellow    mass,  gradually    becoming    hard    and 
brittle.     Salts  containing  larger  quantities  of  molybdenum  could  not  be 
obtained.  C.  H.  D. 

Isomorphism  of  Sulphates,  Selenates,  and  Tellurates. 
Giovanni  Pellini  (Atli  li.  Accad.  Lincei,  1909,  [v],  18,  ii,  279—282).— 
From  solutions  containing  various  proportions  and  amounts  of  rubidium 
hydrogen  selenate  and  rubidium  hydrogen  tellurate,  the  author  has 
obtained  mixed  crystals  containing  from  51-55  to  67'46%  (mol.)  of  the 
selenate.  With  solutions  still  richer  in  the  seleDate,  crystals  contain- 
ing proportions  up  to  100%  of  the  latter  can  be  obtained.  There 
exists,  however,  a  limit  to  the  proportion  of  the  tellurate  in  the  mixed 
crystals,  siuce  all  solutions  containing  more  than  about  50%  (mol.)  of 
the  tellurate  deposit  the  latter  in  a  pure  state.  The  solubility  i  io 
therm  exhibits  all  the  characters  indicative  of  isodimorphous  salts,  but 
no  crystallographic  measurements  have  as  yet  been  made  of  the  two 
salts  and  the  mixed  crystals. 

With  mixed  solutions  of  rubidium  hydrogen  sulphate  and  rubidium 
hydrogen  tellurate,  most  of  the  results  obtained  can  be  interpreted  by 
assuming  the  formation  of  a  double  salt,  RbHTeO|,ltbllS04,  but 
indications  are  given  of  a  tendency  to  form  mixed  crystals. 

T.  H.  P. 

Rubidium  and  Caesium  Hydrogen  Carbonates.  Robert  it 
Foboband  (Compt  rend.,  1909,  149,  719    -721.     Compare  this  vol.,  ii, 

730).— Hydrogen  carbonates  of  rubidium  anil  ca-iuin  are  prepared 
from    concentrated    solutions    of    the    normal    carbonates  by  saturat  nig 

them  with  carbon  dioxide  and  drying  over  phosphoric  oxide  in  an  atmos- 
phere  of    carbon    dioxide.       The   anhydrous    hydrogen    carbonates    are 

obtained  ae  monocliniu  prisms,  or,  occasionally,  in  the  oase  of  the 
rubidium  salt,  long  i lies.     These  salts,  which  are  not  hygroscopic, 

are  very  soluble  in  water,  I  he  rubidium  salt  requiring  7'02  equivalents 
of  water,  ami  the  cesium  salt  5*13  equivalents,  for  solution  at  20°, 
They  arc  also  soluble  to  the  extent  of  'J  ,  m  more  in  alcohol,  in 
which   1 1 ' 1 1 ; i   siiiin    hydrogen    carbonate   is  nearly    insoluble.       liubidium 

and    cmsium    hydrogen  carbonates,  which   are  more  stable  than  the 

1 1 1 in   Bait,    are   unaffected    at    125°,   and    only   converted   into 

normal  carbonates   at,    I7.r>'   in    a   current  of   inert  gas.      The  heats 

of      dissolution       at,       16       are      as      follows:       l\llt'(»l  5-320      I'al.. 

RbHOO,     1-731  Oal.,  OsHOO.     4-817  Oal.     The  heats  of  neutralisa- 
tion and  of   formation  from  the  elements  are  remarkably  similar  for 
one,   rubidium,  and  ccBsium   hydrogen  cai-bonate  ,  whereai    ii"' 
odium    all     ive   •'!  <  inol  Ij    mailer  ralues,  It.  J,  <  '• 
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Rubidium  and  Caesium  Molybdates.  Fritz  Ephraim  and 
Heinrich  Hersciifinkel  (Zeitsch.  anorg.  Chem.,  1909,  64,  263 — 272. 
Compare  this  vol.,  ii,  1001). — Rubidium  molybdate,' Rb20,MoG3,  pre- 
pared by  dissolving  molybdenum  trioxide  in  a  warm  solution  of 
rubidium  hydroxide,  evaporating,  and  washing  the  deliquescent  mass 
with  alcohol,  forms  white  crusts.  The  salt,  Rb20,2MoO3,2H„0, 
obtained  on  evaporating  solutions  containing  nitric  acid,  torms  readily 
soluble  prisms  or  plates.  A  corresponding  potassium  salt  is  not 
known.  With  a  slight  excess  of  nitric  acid,  a  white  precipitate  of  the 
sail,  Rb.,0,4Mo03,2-5H20,  insoluble  in  water,  is  obtained.  If  four 
times  the  quantity  of  nitric  acid  is  added,  a  salt, 

Rb.,0,llMo03,5-5H20, 
is  obtained  in  pale  yellow,  microscopic  needles  on  heatiDg.      With  still 
larger  quantities  of  nitric  acid,  the  yellow  salts,  Rb,0,13Mo03,4H00 
and  Rb.,0,lSMo03,  are  obtained. 

By  boiling  rubidium  molybdate  with  molybdic  acid,  and  crystal- 
lising the  solution,  crystals  of  the  salt,  Rb2O,4MoO3,0"5H2O,  the 
paramolybdale,  3Rb.,0,7Mo03.4H.,0,  and  the  salts, 

4Rb20,5Mo03,12H,0 
and   5Rb.,<  ),7Mo03,14H.,0,  which   may  be  isomorphous  mixtures,   are 
obtained.     The   paramolybdate   is    partly  decomposed   by  hot   water, 
giving  salts  of  the  approximate  composition  :  3Rb.,0,6Mo03,6H.,0  and 
Rb20,3Mo03,6-5H20. 

[Similar  cesium  molybdates  are  obtained,  having  the  formulae: 
Cs.,0,5Mo03,3H,0 ;  Cs„0,3MoO,.H,0  (or  3Cs.,O,10MoO3,3H,O)  ; 
2Cs,0,5Mo03,5H20,  and"Cs20,16MoG3,8H20.  C.  H.  D. 


The  Action  of  Ozone  on  Metals  and  the  Cause  of  Passivity. 
Wiliielm  Manchot  (Ber.,  1909,  42,  3942— 394S.  Compare  Manchot 
and  Kamp>chulte,  Abstr.,  1907,  ii,  616). — The  author's  previous 
investigations  have  shown  that  silver  only  reacts  with  ozone  in  the 
cold  when  a  small  quantity  of  oxide,  either  chemically  deposited  or 
mechanically  attached,  is  present.  The  action  of  cold  B%  ozone  is  a 
sensitive  means  of  detecting  a  tilin  of  oxide  in  silver  and  other  metals. 
Silver  is  shown  to  form  a  thin  film  of  oxide  in  air  at  200°.  A  plate 
of  silver,  heated  in  this  way  or  dipped  in  concentrated  nitric  acid  and 
yraehed,  is  anodic  to  clean  untreated  silver. 

Passivity  is  due  to  the  formation  of  a  thin  film  of  oxide.  The 
gradual  spontaneous  disappearance  of  the  passivity,  which  has  been 
considered  to  be  inconsistent  with  the  oxide  hypothesis,  is  due  to  the 
mechanical  flakiug-off  of  the  film.  This  process  can  be  observed  in 
the  case  of  mercury  at  55°. 

Cadmium,  iron,  copper,  and  zinc  react  with  oxygen  at  a  temperature 
only  slightly  above  that  at  which  they  react  with  ozone.  Tin  reacts 
readily  with  ozone  at  500°,  and  nickel  at  415°.  Lead  at  227°  reacts 
like  silver  at  240°.  Lead  and  iron,  rendered  passive  by  immersion 
in  nitric  acid  and  well  washed,  react  almost  instantaneously  with 
ozone  in  the  cold,  and  the  same  is  observed  with  iron  rendered 
passive  by  being  made  the  anode  in  dilute  sulphuric  acid. 

C.  H.  D. 
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Solubility  of  Hydrogen  and  Oxygen  in  Solid  and  Fused 
Silver.  Adolf  Sieverts  and  Joh.  Hagenacker  (Zeitsch.  physikal 
Glum.,  1909,  68,  115—128.  Compare  Abstr.,  1907,  ii,  741).— The 
measurements  were  made  in  an  apparatus  consisting  essentially  of  a 
porcelain  tube  (containing  the  silver)  connected  to  a  manometer  and 
to  a  tube  for  removing  or  admitting  gases  ;  the  porcelain  tube  was 
electrically  heated  when  necessary. 

Hydrogen  is  not  absorbed  either  by  solid  or  fused  silver. 

Solid  silver  absorbs  very  little  oxygen,  but  when  the  metal  is  fused, 
absorption  is  rapid,  and  equilibrium  is  reached  in  about  fifteen 
minutes.  One  volume  of  silver  absorbs  20  3  volumes  of  oxygen  at 
973°  under  760  mm.  oxygen  pressure,  and  17'56  volumes  at  1125°, 
the  amount  diminishing  regularly  with  increased  temperature.  As 
regards  the  relationship  between  the  pressure,  p,  and  the  amount,  m, 
of  oxygen  absorbed,  the  equation  sjp/m  =  constant  holds  approxi- 
mately. Henry's  law,  therefore,  does  not  apply  to  the  solubility  of 
oxygen  in  fused  silver;  when  the  pressure  is  reduced  to  one-fourth  of 
its  value,  the  amount  of  gas  absorbed  is  reduced  to  one-half.      G.  S. 

Action  of  Heat  on  Silver  Sulpbite  and  its  Alkali  Double 
Sulphites.  Formation  of  a  Dithionate.  Hkniu  Baubigny 
(Compt.  rend.,  1909,  149,  735 — 737). — Silver  sulphite  is  said  to  be 
decomposed  by  boiling  water  into  silver  sulphate,  sulphur  dioxide,  and 
metallic  silver,  but  in  presence  of  excess  of  alkali  sulphite,  the  whole 
of  the  silver  is  precipitated.  The  author  shows  that  only  a  small 
proportion  of  the  silver  sulphite  is  decomposed  in  this  way,  more  than 
80%  being  converted  into  dithionate  :  2Ag2S03 — >-Ag.,S._,0(i  +  2Ag,  and 
it  is  only  at  a  much  higher  temperature  that  sulphate  and  Bulphur 
dioxide  are  produced  from  the  dithionate.  Double  sulphites  are 
convened  almost  quantitatively  (95  ,,)  into  dithionates  :  2AgNaSOa — y 
Na.,s.,i>i;  +  2Ag,  and  the  whole  of  the  silver  is  precipitated.     After 

precipitating  any  excess  of  alkali  sulphite  by  barium  chloride,  only  a 
slight  odour  of  Sulphur  dioxide  can  ho  detected,  but  the  solution  then 
contains  barium  dithionate. 

The  formation  of  dithionates  from  sulphites  is  analogous  to  the 
formation  of  trithionate--  from  the  double  t  luosulphates  of  alkali  and 
heavy  metals  (Spring,  thisjoum.,  1<S7.">,  129).  II.  .1.  ('. 

Volatility  of  the  Bromides  of  Radium.  Barium,  Strontium, 
and  Calcium.     Alfrbjs  Btoch  and   llws    11mm  u\w   (/.'./■,   Unci, 

42,    4IIS8 1093).  —  Experiment!     have     been    made    to    see    if    radium 

bromide  could  be  conveniently  separate,!   from  barium   bromide  bj 

tonal   sublimation.      The  sub  tanoe  to  be  in vestagatod  was  gradu- 
ally heated  in  ■  quarts  tube,  and  the  temperature  noticed  al  which  a 

definite    deposit     WM     formed    on    the    cold    part     ol     the    lube.       These 

sublimation    temperatures  could   !"•  sharply   determined  in   the 
..i    iie>    bromide     "[    oaloium,    strontium,    and    barium  .    thoj    were 
respectively   720°,    77"                           Barium     bromides   containing 
l   1000,    1   100,  himI   8'     respectively  of  radium    bromide   were  then 
ted     t  lie     ublii  oi  med    »  e I  looted   w  hile  i  he   t  ube 
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was    heated    to   about   900°   for    some    horns.     A  first  and    smaller 
sublimate  was  generally  collected,  and  then  a  secon'd  larger  one. 

It  was  found  (1)  that  radium  bromide  is  less  volatile  than  barium 
bromide ;  (2)  that  by  fractional  sublimation  the  residue  becomes 
richer  in  radium.  The  radium  concentrations  in  the  residue  and 
sublimate  are  all  the  more  different  the  smaller  the  quantity  of  the 
latter.  .  T.  S.  P. 

Preparation  of  Compounds  containing  Active  Oxygen. 
Emanuel  Merck  (D.E.-P.  213457). — When  the  alkali  hydrogen 
sulphates,  or  hydrogen  carbonates,  are  treated  in  aqueous  solution 
with  the  alkaline  earth  peroxides,  or  perhydroxides,  the  corresponding 
peroxysulpliates  or  peroxycarbonates  are  formed,  as  represented  by  the 
equation  :   Ba(OH)4  +  2NaHC03  =  BaC03  +  Na,C04  +  3H20. 

F.  M.  G.  M. 

Loss  [of  Weight]  of  Heavy  Spar  on  Heating.  Wiliielm 
Vaubel  (Ohetn.  Zeit.,  1909,  33,  1121  — 1122). — Barium  sulphate  shows 
a  loss  of  weight  when  heated  for  an  hour  in  the  Bunsen  flame.  The 
resulting  product  is  alkaline,  and  contains  an  appreciable  quantity  of 
barium  sulphide.  It  has  been  found  that  certain  heavy  spars  lose 
from  0-5  to  07%  in  weight  on  heating,  and  a  portion  of  this  has  been 
traced  to  the  evolution  of  carbon  dioxide.  H.  M.  D. 

Solutions  of  Lime  and  Silica  in  Fused  Calcium  Chloride. 
Kurt  Arndt  and  Willi  Loewenstein  (Zeilsch.  Elektrochem.,  1909, 
15;  784— 790).— Between  860°  and  940°,  100  grams  of  calcium 
chloride  dissolve  16*2  grams  of  calcium  oxide.  Silica  dissolves 
slowly,  chlorine  being  evolved  and  calcium  orthosilicate  formed.  The 
percentages  of  silica  in  the  saturated  solutions  are  at  S00°,  2'5  ;  850°, 
38;  900°,  5-4;  950°,  7"6.  When  a  solution  of  lime  in  calcium 
chloride  is  fused  in  a  porcelain  tube,  it  dissolves  nearly  one  molecule 
of  silica  for  two  molecules  of  lime  in  solution.  The  conductivities  of 
several  solutions  of  this  kind  are  measured  ;  the  results  are  in  harmony 
with  the  view  that  the  calcium  orthosilicate  and  lime  in  solutiou 
diminish  the  conductivity  of  the  calcium  chloride  independently  and 
in  proportion  to  their  quantity.  From  the  measurements,  the  specific 
conductivity  of  pure  calcium  chloride  is  extrapolated  ;  it  is  at  800°, 
2-10  ;  850°,  2-27  ;  900°,  2-40;  950°,  251.  The  densities  of  solutions 
of  lime  in  calcium  chloride  are  also  determined;  the  density  increases 
by  0-009  for  each  1%  of  dissolved  calcium  oxide  ;  the  density  of  pure 
calcium  chloride  is  at  800°,  2-048;  850°,  2'026;  900°,  2-o"t)2.  One 
per  cent,  of  calcium  orthosilicate  increases  the  density  by  0-012. 
The  equivalent  conductivity  of  calcium  chloride  is  calculated  from 
these  data.  T.  E. 

Permeability  of  Glass  to  Vapours.  Hans  Landolt  {Zeitsch. 
phyrikal.  Chem.,  1909,68,  169 — 174). — On  the  basis  of  experiments 
which  appeared  to  indicate  that  many  gases  and  vapours  can  pass 
through  glass  at  the  ordinary  temperature,  Zengelis  (this  vol.,  ii,  134) 
has  suggested  that  Landolt's  experiments,  relating  to  the  total  weight 
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of  substances  before  and  after  chemical  reaction,  afford  evidence  of  a 
real  loss  of  weight' in  certain  cases.  To  test  the  possibility,  of  the 
correctness  of  this  view,  the  author  has  made  experiments  with 
solutions  of  silver  sulphate  and  ferrous  sulphate,  and  with  solutions  of 
hydriodic  and  iodic  acids,  under-  conditions  similar  to  those  employed 
by  Zengelis.  Samples  of  the  same  glass  as  that  used  in  the  weight 
experiments  were  employed,  but  entirely  negative  results  were 
obtained.  With  sealed  vessels  of  thinner  glass,  the  results  were  also 
negative.  As  a  result  of  these  measurements,  the  explanation 
previously  given  (Abstr.,  1908,  ii,  366)  of  the  observed  small  changes 
in  weight  of  the  above-mentioned  substances  on  reaction  requires  no 
modification.  The  fact  that  the  changes  were  found  to  be  smaller  in 
vessels  which  were  covered  on  the  inside  with  a  layer  of  paraffin,  is 
attributed  to  the  low  thermal  conductivity  of  the  paraffin  layer. 

EL  M.  D. 

Zinc  Alloys.  B.  E.  Curry  (J.  Physical  Chem.,  1909, 13,  589—605). 
— The  work  of  Monkemeyer  (Abstr.,  1905,  ii,  171)  and  Schemtschuschny 
(Abstr.,  1906,  ii,  519)  on  the  freeziug-point  curve  of  zinc-antimony 
alloys  indicated  the  existence  of  two  compounds,  ZnSb  and  Zn .Sb .. 
and  of  three  eutectic  mixtures.  An  inversion  point  was  noticed  in  the 
cooling  curves  of  all  alloys  between  Zn3Sb.,  and  pure  Zn.  This  point, 
about  321°  in  Monlcemeyer's  experiments,  was  supposed  to  indicate  an 
allotropic  form  of  zinc,  but  Schemtschuschny  showed  that  the  inversion 
was  in  the  alloy  Zii3Sb.,.  It  is  now  shown  that  considerable  errors 
due  to  supercooling  were  present  in  the  experiments  referred  to.  The 
author's  experiments  were  made  on  the  heating,  instead  of  cooling, 
curves  of  well  annealed  ingots. 

The  curve  obtained  exhibits  only  one  maximum  and  two  eutectics. 
The  compound  ZnSb  (35%  Zn)  is  confirmed.  Both  microscopical  and 
thermal  data  disprove  the  format  ion  of  a  compound  Xn.,SI>.,.  A  solid 
solution  of  the  alloy  ZnSb  and  zinc  begins  to  appear  above  35%  zinc. 
Alloys  from  in  ,  to  15  ,  of  zinc  are  homogeneous  whether  chill  caal  or 
annealed,  and  consist  of  crystals  of  solid  solution.  Beyond  15  .  the 
solid  solution  crystals  are  mixed  with  crystals  of  zinc.  The  solid 
solution  shows  a  maximum  melting  point,  565  .  at   I 

The  heal  ing  curves  of  all  alloys  containing  the  solid  solution  exhibit, 

not  one,  bul  two  inversion  temperatures.     The  solid  solution  therefore 

Forms:  a,  ft,  and  y.    [n  presenoe of  zinc,  that  is,  in  alloys 

containing  more  than  LQ  ,  of  zinc,  yis  transformed  into  ft  at  405  ,  and 

o  a  at  '137°.     In  presi  n< E  the  compound  SbZn,  1  hat  is  in  alloys 

containing  35      10%  ol    inc,  the  transformation  temperatures   ire  is-> 

and  61 pectively,     [n  solid  solutions  containing  in     15%  of  sine, 

crystallising    homogeneously,    the    transformation    temperatures    are 

intermediate  and  vary  with  tl mpo  ition,     The  one  inversion  point 

ced   by  Mtfnkemeyer  and  Sohetntachusohny  is  more  than  7"    too 
low,  owing  to  supercooling,     The  freesing-poini  curve  outs  the  u 

foi  mation  ourve  ol  ft  into  a  (  137  )  at  95  .,  of  zino,  bo  that  bctw 

and  10  dc  do  n  i    formed  From  t  he  mall 

The  euteotio  mixture  al   B7*6%of  zinc,  solidifying  at  411°,  that  is, 
•  the  tran  Format temperature  ol    y  into  ft.  consists  of  /Sand 
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pure  zinc.  No  microscopic  difference  can  be  detected  between  a,  y3, 
and  y,  the  evidence  for  which  is  entirely  thermal.  The  compound  ZnSb 
does  not  form  solid  solutions  with  antimony. 

Alloys  of  zinc  with  tin  contain  no  compounds,  the  only  two  phases 
being  pure  zinc  and  a  solid  solution  of  zinc  in  tin  containing  up  to  5% 
of  zinc  if  chill  cast  or  7%  after  annealing  at  180°. 

Zinc  cadmium  alloys  give  a  similar  curve,  but  the  phases  are 
two  series  of  solid  solutions  of  zinc  in  cadmium  and  of  cadmium  in 
zinc,  containing  upwards  of  i%  and  5%  of  solute  respectively  after 
annealing  at  217°. 

The  miscibility  of  zinc  with  lead  and  of  zinc  with  bismuth  is  very- 
slight.  Practically  pure  lead  and  zinc  separate  from  all  mixtures 
of  the  two.  distinct  layers  being  formed.  The  liquid  phases  become 
more  miscible  as  the  temperature  rises,  until  near  920°  the  liquid 
is  homogeneous. 

Mixtures  of  zinc  and  bismuth  deposit  two  phases,  namely,  pure 
zinc  and  a  solid  solution  of  zinc  in  bismuth,  containing  upwards  of 
1 "  ,.     The  melted  mixture  becomes  homogeneous  at  820°.       R.  J.  C. 

Action  of  Carbon  and  Silicon  on  Zinc  Sulphide  at  High 
Temperatures.  Walter  Fraenkel  ( Metallurgie,  1909,6,  682 — 688). 
— Mixtures  of  zinc  sulphide  and  carbon  are  known  to  volatilise  at 
high  temperatures.  When  the  mixture  is  heated  in  a  quartz  vessel 
to  1300  — 1-100°  in  an  atmosphere  of  nitrogen,  a  volatile  product  is 
obtained,  containing  zinc,  carbon,  and  sulphur,  which  reacts  with  the 
silica  of  the  enclosing  vessel.  The  product  is  also  volatile,  and 
corresponds  approximately  with  the  composition  ZnSSi.  Using  a 
carbon  lining  to  the  tubs,  the  vapours  nevertheless  peuetrate  to  the 
quartz,  and  introduce  silicon  into  the  mixture. 

The  compound,  ZnSSi,  is  also  obtained  by  heating  zinc  sulphide  to 
1300°  with  silicon.  It  condenses  to  hard,  brown  crusts.  With  acids 
the  sulphur  is  evolved  quantitatively  as  hydrogen  sulphide,  and  with 
aqueous  alkalis,  hydrogen  is  evolved.  It  may  be  polished  like  a  metal, 
and  is  microscopically  homogeneous.  The  electrical  conductivity  is 
less  than  that  of  silicon.  C.  H.  L>. 

Carbonates  of  Some  Heavy  Metals.  Karl  Feist  (Arch. 
Pharm.,  1909,  247,  439 — 447). — The  preparation  of  pure  basic 
carbonates  of  metals  such  as  zinc  is  a  very  tedious  operation,  owing 
to  the  difficulty  of  washing  the  voluminous  precipitates  produced 
when  solutions  of  the  salts  are  precipitated  with  sodium  carbonate. 
This  difficulty  is  met  by  grinding  the  crystalline  salt  of  the  heavy 
metal  with  a  slight  excess  of  crystallised  sodium  carbonate  until  no 
more  carbon  dioxide  is  evolved  and  the  whole  mass  has  become  liquid. 
Water  is  then  added,  the  precipitate  washed  by  decantation,  .-ince  it 
readily  settles,  ami  dried. 

Zinc  sulphate  gave  a  basic  carbonate  having  the  composition 
1H.,O,1,03CO.,,2T5ZdO,  which  agrees  approximately  with  the  foi  inula 
Xin  'O3,Zn(0R).,.  In  only  one  case  was  a  good  result  obtained  with 
copper  sulphate,  the  precipitate  generally  retaining  basic  sulphate. 
With    lead    nitrate    or    acetate    a    basic    carbonate    intermediate    in 
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composition  between  that  of  the  normal  carbonate  and  that  of  white 
lead  was  produced.  Aluminium  sulphate  gave  a  precipitate  which 
contained  a  basic  sulphate  and  also  a  basic  carbonate,  which  could  not 
be  removed  by  washing.  With  ferric  chloride  (FeCl3. 12ET20)  a  neutral 
dark  brown  powder  was  obtained,  which  dissolved  in  acids  with 
evolution  of  carbon  dioxide.     The  composition  was 

lC02,7-7H20,6SFe2Os. 
Continued  washing  with  water  gradually  removed  the  basic  carbonate; 
because    of    hydrolysis,   and   then    the   precipitate    no    longer    settled 
rapidly.  T.  S.  P. 

Metastability  of  the  Metallic  World.  Erxst  Cohen  and 
Katsuji  Inouye  (Ghetn.  Weekblad,  1909,  6,  881 — 892.  Compare 
Cohen,  Abstr.,  1908,  ii,  858).  —  Metals  in  ordinary  use  are  in  a  uieta- 
stable  condition,  and  can  be  changed  into  a  more  stable  state,  not  only 
by  rise  of  temperature,  but  also  by  inoculation.  When  a  strip  of  lead 
having  a  cioss  etched  on  its  surface  by  the  action  of  "><>",,  nitric  acid 
fur  thirty  minutes,  is  kept  in  contact  under  pressure  with  a  similar 
unetched  lead  strip  at  180°  for  seventeeu  hours,  the  cross  is  found  to 
be  developed  on  the  second  strip.  Similar  results  can  be  obtained  by 
inoculating  zinc  with  zinc,  brass  with  brass  and  copper,  copper  with 
copper,  and  bismuth  with  bismuth,  the  extent  of  the  inoculation 
depending  on  the  nature  of  the  metallic  substances  and  the  experi- 
mental conditions.  Ttie  temperatures  employed  by  the  authors  were 
100'  and  180°,  and  the  duration  of  the  experiments  varied  between 
seventeen  and  forty-eight  hours.  Contact  under  pressure  at  ordinary 
temperatures  does  not  induce  the  inoculation.  All  the  metals  and 
alloys  employed  in  the  experiments  had  been  rolled  out  in  strips,  and 
therefore  had  been  submitted  to  severe  mechanical  -train. 

The  decay  of  lamp  reservoirs  made  of  rolled  brass,  stamped  out  to 
the  required  form,  as  well  as  thai  of  door  bandies  and  other  metallic 
objectF,  is  attributed  by  the  authors  to  a  tendency  to  pass  into  a  more 
Stable  condition.  The  appearance  of  the  corroded  parts,  viewed 
through  the  microscope,  is  similar  to  that  of  the  metal  after  etching, 
whilst  that  of  the  sound  portions  resembles  the  appearance  of  freshly- 
rolled  brass.  A.  J.  \V. 

New  Method  for  Determining  the  Composition  of  Mixed 
Crystals  Deposited  by  Alloys  at  Ditlerent  Temperatures. 
Dombnioo  Mazzotto  (Nuovo  Cim.,  1909,  [v],  18.  ii.  180  196).  This 
method,  which  i  ba  sd  on  a  k  no « lodge  of  t.hr  h>  ■  h  ■,  .if  ins  inn  developed 
when  the  mixed  crystals  solidify,  maj  be  used  for  determining  the 
compositions  of  the  mixed  crystals  separating,  not  only  at  the  euteotic 
point,  bui  a!  o  at  higher  temperatures.     If  an  alloj  of  two  metals,  .1 

ami  I  the  c position  ".  begins  to  solidify  at  the  temperature 

(,  higher  than  1 1 uteol  ic  temperature,  and  if  also  the  concentration  ", 

ib    i lowei  temperature  /,,  and  p  be  the  weight  ot 

the  crystals  deposited  between  the  temperature  i  and  fj,  then  unit 
weight  oi  the  alloj  may  be  divided  into  two  parts     |  I  >  s  weight  p  of 

■  i   unknown  o poeil Op  and  (2)  s  weigh!    I     p  ul   liquid 

alloy  of  composition  a,,     Thi  i  ii mponent  A  contained  In 
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the  crystals  (1)  will  be  pav  and  in  the  liquid  portion  (1  -p)av  so  that 
pOj  +  (l  —  p)a1  =  a  or  as  —  {a  —  a^/p  +  Oy  The  value  of  p  is  given  by 
the  formula  p=Qlc,  where  Q  represents  the  number  of  calories 
developed  in  the  partial  solidification  occurring  between  the  tempera- 
tures I  and  lx  and  c  the  mean  heat  of  fusion  of  the  solid  deno.-ited, 
which  can  be  determined  by  the  formula  c  =  (et  —  Q1)/(l—Q1/c1))  <2t 
being  the  heat  developed  by  solidification  of  the  alloy  down  to  the 
eutectic  point,  ct  the  heat  of  fusion  of  the  eutectic  alloy,  and  c„  the 
total  heat  of  fusion  of  the  alloy.  If  «2  is  found  to  have  the  value  0,  it 
is  evident  that  the  component  B  is  deposited  in  the  pure  state  from 
alloys  which,  with  respect  to  the  eutectic,  have  an  excess  of  B,  whilst 
if  a2  =  l,  the  pure  component  A  is  deported  from  alloys  containing 
excess  of  A.  In  the  case  in  which  the  alloy  solidifies  completely  above 
the  eutectic  point,  Q  would  have  the  value  zero  and  c  =  c2.  The  case 
when  t1  corresponds  with  the  eutectic  temperature  is  discussed  with 
the  help  of  a  construction  similar  to  that  employed  by  Tammann 
(Abstr.,  1904,  ii,  113  ;  1905,  ii,  444)  in  the  thermal  analysis  of  crys- 
tallised chemicil  compounds,  the  ordinates  representing,  not  the 
duration  of  the  arrest  of  the  thermometer  at  the  eutectic  point,  but 
the  heats  developed  by  the  solidification  of  the  separate  alloys  down  to 
the  eutectic  point. 

The  method  is  applied  to  the  following  binary  alloys  :  (1)  Lead  and 
tin  ;  the  results  obtained  are  in  good  agreement  with  those  of 
Eosenhain  and  Tucker  (Abstr.,  1908,  ii,  1038).  (2)  Tin  and  zinc. — 
Here  the  values  of  c  for  alloys  containing  excess  of  tin  («  =  0'952  or 
0-941)'or  excess  of  zinc  are  higher  than  the  respective  heats  of  fusion 
of  pure  tin  and  zinc  ;  this  phenomenon  is  probably  connected  with  the 
large  amount  of  heat  absorbed  in  the  formation  of  these  alloys.  The 
alloys  rich  in  zinc  deposit  pure  zinc,  and  those  rich  in  tin,  pure  tin. 
(3)  Tin  and  bismuth. — The  results  here  indicate  that  the  mixed 
crystals  at  the  eutectic  point  contain  16%  of  bismuth.  Alloys  with 
excess  of  bismuth  (a  for  tin  =  0-200  and  O'lll)  deposit  either  pure 
bismuth  or  crystals  containing  a  very  small  proportion  of  tin.  (4). 
Bismuth  and  lead. — In  this  case  the  values  of  c  for  alloys  containing 
excess  of  bismuth  differ  little  from  the  heat  of  fusion  of  this  metal, 
but  for  other  alloys,  for  instance,  the  eutectic,  the  values  of  c  are 
very  low  compared  with  those  for  the  two  components  ;  this  behaviour 
is  doubtless  related  to  the  large  amount  of  heat  developed  in  the 
formation  of  these  alloys.  The  alloys  with  excess  of  bismuth  deposit 
this  metal  in  a  sensibly  pure  state,  but  with  those  containing  excess 
of  lead,  mixed  crystals  containing  proportions  of  bismuth  varying  up 
to  a  maximum  of  38 — 39%  are  deposited.  T.  H.  P. 


Two  Lead  Silicates.  Hermon  C.  Cooper,  L.  I.  Shaw,  and 
N.  E.  Loomis  (Ber.,  1909,  42,  3991—3993  ;  Amer.  Chem.  J.,  1909,  42, 
461 — 473.  Compare  this  vol.,  ii,  890). — A  number  of  mixtures  of 
lead  oxide  and  finely-powdered  quartz,  in  which  the  proportions  varied 
from  100  to  43  equivalents  %  of  lead  oxide,  have  been  investi- 
gated. In  order  to  obtain  an  uniform  composition,  the  mixtures 
were  melted,  then  cooled,  and  tin  si  lid  finely-powdered,  again  melted, 
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slowly  cooled,  and  powdered  ;  the  resulting  powder  could  then  be 
used  for  the  investigation  proper.  This  method  of  procedure  was 
necessary,  since  no  conclusions  could  be  drawn  from  the  cooling  curves 
owing  to  the  large  amount  of  supercooling.  The  heating  curves  were 
therefore  taken,  and  the  results  obtained  point  to  the  existence  of  two 
lead  silicates,  namely,  the  ortho-silicate,  Pb.1lSiG4,  melting  at  746°,  and 
the  meta-silicate,  PbSi03,  melting  at  766°.  Lead  oxide  was  found  to 
melt  at  888°. 

When  quickly  cooled,  all  fusions  containing  less  than  80  equiva- 
lents °o  of  lead  oxide  give  clear,  coloured  glasses.  When  slowly 
cooled,  all  fusions  containing  more  than  60  equivalents  % 
of  lead  oxide  crystallise  completely  ;  those  which  are  richer  in  silica 
crystallise  only  in  part,  but  if  the  resulting  solid  is  finely  powdered 
.and  heated  for  several  hours  to  a  temperature  which  is  10 — 100° 
lower  than  the  melting  point,  a  sintered,  crystalline  mass  is  obtained. 

T.  8.  P. 


Co-precipitation  of  Thalliurn  Sulphide  with  other  Sulphides. 
Ludwik  Brunkr  and  .1.  Zawadski  {Hull.  Acad.  Sex.  Cracow,  1909, 
312 — 321). — If  thallium  is  precipitated  as  sulphide  from  solutions 
containing  other  metals,  the  value  of  the  constant  /.•  |  IV  j  ,  11  ,S]  [H"]s 
will  be  affected  if  sulphides  of  the  other  metals  are  precipitated  along 
with  the  thallium.  The  relation  between  the  value  of  the  constant 
and  the  molar  composition  of  the  precipitate  will  give  information 
as  to  the  nature  of  the  precipitate. 

Qualitative  experiments  showed  that  besides  the  sulphides  of  the 
arsenic  sub-group,  the  sulphides  of  nieieurv  and  copper  aie  thrown 
down  together  with  thallium  from  acid  solutions  ;  lead  and  cadmium 
sulphides  do  not  carry  down  thallium  sulphide  with  them, 
Quantitative  experiments  were  made  in  the  presence  of  arsenic  and 
e  ipper  salts,  the  equilibria  being  determined  from  both  side  -  as  follows  : 
Solutions  containing  thallium  sulphate  and  either  arsonious  oxide  or 
copper  sulphate  were  treated  al  25°  with  hydrogen  sulphide,  or  else 
the  precipitate  so  obtained  waf  treated  with  sulphuric  acid  in  a 
current  of  hydrogen  bu1|  bide  Equilibrium  is  attained  only  after  a 
verv  long  time,  in  -nine  cs  es  onlj  alter  two  or  three  months, 

\r  enious  sulphide  forms  a  Beries  of  solid  solutions  with  thallium 
sulphide  from  pure  ai  tenious  sulphide  to  73*6  mols.  %  of  thallium 
sulphide,     A.bove  7.">  .'>  mols.  %the  normal  value  for  the  equilibrium 

Constant    is  obtai I,  and  the  precipitate   can    be   Been    to  contain  (uo 

unelv,   black,  crystal  It  lie  I  lialliuin  sulphide  and  a   brown,  solid 
■  i  ion  of  arson  inns  and   I  li  allium  sulphides. 

Oupric    sulphide    forms    a    oompound,    Tl.s.K'uS,    with  thallium 

u  I  pin  de,  and  over  I  lie  interval   20       36  mols.  ■  .,  of  t  li  i  Ilium  sulphide  it 

forme  s  series  of  solid  solutions  which  are   be  t   explained  as  being 
olutions  of  Tl,8,20u8in   Tl  8,  lOuS,  and  of  TI.8  in  TlaS,20uS.     At 

COncei  Of    more    than    30    uiol    .    '.„    normal    \alue     of    the   eipli 

librium  constant  are  obtained;  there  are  tl two  solid  phases,  con 

i  ting  ol  thallium  sulphide  ami  probably  a  solid  solution  of  thallium 
sulphide  m  the  oompound  Tl  B,20uS.  T,  8.  P. 
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The  Occurrence  of  Copper  in  the  Stassfurt  Potash 
Deposits.  Wilhelm  Biltz  and  E.  Marcus  (Zeitsch.  anorg.  Chem., 
1909,  64,  236 — 244). — The  'samples  of  potash  deposits  recently 
examined  for  the  presence  of  ammonia  and  nitrates  (this  vol  ,  ii,  571) 
have  now  been  tested  for  copper,  which  has  been  proved  to  exist  in 
sea-water. 

Copper  sulphide  is  soluble  in  concentrated  solutions  of  sodium 
chloride.  For  rock-salt  specimens,  therefore,  200  grams  are  dissolved 
in  650  c.c.  of  water,  and  the  bulk  of  the  salt  precipitated  by 
hydrogen  chloride  ;  the  copper  is  precipitated  from  the  filtrate 
by  hydrogen  sulphide,  reprecipitated,  and  ultimately  estimated 
colorimetrically  with  potassium  ferricyanide.  Carnallite  may  be  pre- 
cipitated directly  with  hydrogen  sulphide,  as  it  does  not  retain  copper 
sulphide  in  solution.  Salt-clay  and  anhydrite  must  be  extracted  with 
a  mixture  of  one  part  hydrochloric  acid  and  5  parts  nitric  acid.  The 
clay  probably  contains  copper  as  sulphide. 

The  quantity  of  copper  ranges  from  0'10  mg.  in  200  grams  rock 
salt  to  132  mg.  in  salt-clay.  The  anhydride  veins  are  slightly  richer 
than  the  neighbouring  salt. 

The  adsorption  of  copper  sulphate  by  salt-clay  and  fire-clay  has 
been  measured.  The  former  has  three  times  as  great  a  capacity  for 
adsorbing  copper  as  the  latter.  0.  H.  D. 

Transformation  Points  of  Copper-Aluminium  Alloys. 
Variation  of  Electrical  Resistance  with  Temperature.  Maurice 
Barree  (Compl.reiid.,  1909,  149,  678— 6S1.  Compare  Guillet,  Abstr., 
1905,  ii,  712). — The  tempering  of  aluminium  bronzes  containing 
8  to  16%  of  aluminium  has  been  shown  to  depend  on  transformations 
which  occur  at  about  500°  and  750°,  although  there  is  some  disagree- 
ment as  to  the  actual  temperatures.  The  author  has  measured  the 
electrical  resistance  of  thick  bars  of  two  alloys  containing  9"0  and 
12%  of  aluminium.  The  bars  were  heated  in  an  Heraeus  lesistance 
furnace,  a  vacuum  being  maintained  to  prevent  oxidation,  and  the 
temperature  being  measured  by  a  Le  Chatelier  couple.  Transition 
points  were  found  at  roughly  200°,  500°,  and  750°.  The  alloys  were 
not  uniform  in  composition,  and  the  impurities  such  as  iron,  silicon, 
etc.,  were  irregularly  distributed,  so  that  the  transition  points  in  every 
sample  were  different.  The  changes  are  reversible,  but  in  every  case 
the  retransformation  on  cooling  takes  place  at  a  lower  temperature. 
Continual  heating  and  cooling  do  not  alter  the  transformation 
temperatures,  but  render  them  sharper,  owing  to  the  increase  in 
homogeneity  which  occurs.     Liquation  is  also  an  important  factor. 

R.  J.  C. 

Ammoniacal  Solutions  of  Cupric  Hydroxide.  Harry  M. 
Dawson  (Zeitsch.  physikal.  Chem.,  1909,  69,  110— 122).— The  nature  of 
the  complex  present  in  ammoniacal  solutions  of  cupric  hydroxide  has 
been  investigated  by  solubility  and  distribution  measurements,  as  well 
as  by  electrical  conductivity  measuremeuts.  The  results  appear  to 
indicate  that  the  copper  is  present  in  the  form  of  the  compound 
Cu(NH3)4(OH).,,  a  moderately  strong  base. 
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The  cupric  hydroxide  was  prepared  by  adding  ammonia  to  a  boiling 
solution  of  cupric  sulphate  until  the  supernatant  liquid  begins  to  turn 
blue;  the  precipitated  basic  salt,  after  washing,  is  treated  with  sodium 
hydroxide,  and  the  resulting  bright  blue,  crystalline  hydroxide  washed 
and  dried.  The  product  thus  obtained  appears  to  be  a  definite 
modification  of  the  hydroxide.  Solubility  measurement-,  were  made  at 
18°  in  solutions  containing  from  0'20  to  10  mols.  of  ammonia  per 
litre.  A  formula  for  calculating  the  results  is  deduced,  and  good 
constants  are  obtained  for  solutions  containing  1  to  S  mols.  of  ammonia 
per  litre  on  the  assumption  that  the  copper  is  associated  with  4NH3. 
The  "  constants  "  in  very  dilute  and  very  concentrated  solutions  are 
somewhat  smaller  than  the  normal  value  on  the  above  assumption  as 
to  the  nature  of  the  complex,  but  for  this  plausible  explanations  have 
been  found.  The  experimental  results  are  not  in  agreement  with 
those  of  Bonsdorff  (Abstr.,  1904,  ii,  733),  and  it  is  suggested  that  the 
solutions  used  by  the  latter  were  supersaturated. 

The  variation  of  the  electrical  conductivity  of  ammoniacal  cupric 
hydroxide  solutions  with  the  ammonia  concentration  has  been 
measured  and  compared  with  the  results  obtained  for  ammoniacal 
solutions  of  barium  hydroxide,  piperidinium  hydroxide,  copper 
sulphate,  and  sodium  sulphate  in  equivalent  concentration.  All  the 
curves  in  which  the  conductivities  are  plotted  as  ordinates  against  the 
ammonia  concentrations  as  abscissa;  show  maxima  at  different  ammonia 
concentrations  in  each  case.  No  very  definite  conclusions  can  be 
drawn  from  the  results;  they  are  not  incompatible  with  the  assumption 
that  the  ammoniacal  cupric  hydroxide  solution  contains  one  and  the 
same  base,  independent  of  the  ammonia  concentration. 

Measurements  of  the  distribution  of  ammonia  between  the  solutions 
in  question  and  chloroform  have  been  made  at  18°,  but  the  results  arc 
not  very  conclusive,  owing  to  the  fact  that  the  ratio  of  total  ammonia 
to  copper  is  of  the  order  100:  1,  and  that  the  collection  to  be  applied 
for  the  salting-out  effect  of  the  ouprammonia  hydroxide  on  the 
ammonia  i-  somewhat  uncertain.  <  >n  the  whole,  the  results  support 
the  view  that  the  ratio  of  combined  ammonia  to  copper  is  1  :  1. 

<;.  s. 

The  System  ('u.,s  KeS.  Kaki.  IJoknemann  and  F.  Schbeybb 
i  Metallurgy,  1909,6, 619— 630).— Mixtures  of  the  aynthetia  sulphides 
are  heated  in  a  fire-clay  or  uoible  with  a  thin  lining  of  Marquardt  mass 
in  an  atmosphere  of  nitrogen.     In  most  oases  some  copper  is  set  free 

during   cooling.      The    Irec/.ing-pnint    curve  is  complicated,  and  is  eon 

sidered    to    indicate    the  existenoe  of    three   oompounds,  2CuaS,FeS, 
30us8,2FeS,  and  20ug8,5Fe8,  the  formula  of  the  list  being  uncertain. 

I  »nl)   the  firsl   of  these  IS  Stable  ftt  all   temperatures  below  i he  in 

point.     The   compound    ut'u.,x,.ri|'Vs    undergoe     :i   transformation   at 
916  i  and  breaks  up  between  500   and  600    into  20u,S,FeS  and   FeS. 

Tl ompoond  30u,S,2FeS  undergoes  a  change  at  180     230  .  metallic 

copper  being    el  free,  the  other  i luol  of  the  reaction  being  a  oom 

pound  rich  in  sulphur,  probably  FeS„  forming  solid    olutiona  with  the 

iindec posed   oompound.       Lttempti   to   inhibit     the   reactions   by 

king  failed  in  all  i 
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Both  the  microscopical  and  thermal  methods  of  investigation  were 
used.  *  C.  H.  D. 

Cuprous  Sulphites  of  Btard  and  of  Rogojski.  Ludwig 
Ramberg  (Zeitsch.  physikal.  Chem.,  1909,  69,  512 — 522). — As  there  is 
some  difference  of  opinion  as  to  the  purity  and  even  the  existence  of 
the  cuprous  sulphites  described  by  Etard  (Abstr.,  1882,  1165)  and 
Rogojski  (J.  pr.  Chem.,  1851,  53,  409)  respectively,  these  salts 
have  been  prepared  and  examined  by  the  author. 

Etard's  salt  was  prepared  by  boiling  50  c.c.  of  a  65%  solution  of 
acetic  acid  with  powdered  copper  acetate  until  the  solution  is 
saturated  ;  the  clear  liquid  is  decanted,  and  a  brisk  stream  of  sulphur 
dioxide  passed  through  it  for  five  to  seven  minutes  in  a  special 
apparatus  kept  in  boiling  water.  The  liquid  quickly  becomes  deep 
blue  and  the  sulphite  separates  in  the  form  of  small,  lustrous,  light 
amber-coloured  plates;  formula,  (Ju2SO3,JH20.  The  yield  is  about  90% 
of   the  calculated  value. 

Cuprous  acetate,  first  prepared  pure  by  Pechard  (Abstr.,  1903, 
ii,  293),  has  also  been  obtained  by  the  action  of  sulphur  dioxide  on  the 
solution  of  cupric  acetate  in  acetic  acid  prepared  as  above. 

Rogojski's  salt  was  prepared  by  adding  5  grams  of  ammonium 
cuprous  sulphite,  Cu.,(NH4).,(S03)2  to  an  almost  saturated,  aqueous 
solution  of  sulphurous  acid,  and  then  passing  a  slow  stream  of  sulphur 
dioxide  through  the  solution.  After  six  hours,  the  colourless  crystals 
at  first  obtained  are  completely  changed  to  red,  prismatic  crystals  of 
the  composition  Cu2S03,H20.  The  salt  obtained  in  this  way  is  not 
quite  pure,  but  is  obtained  pure  by  digesting  Etard's  salt  with  an 
aqueous  solution  of  sulphurous  acid  in  the  absence  of  air. 

The  constitution  of  the  two  salts  has  not  yet  been  elucidated. 

G.  S. 

Atomic  Weight  of  Mercury.  C.  W.  Easley  (J.  Amer.  Chem. 
Soc,  1909,  31,  1207 — 1218) — The  atomic  weight  of  mercury  has 
been  determined  by  the  analysis  of  pure  mercuric  chloride.  In  order 
to  determine  the  ratio  HgCl2 :  Hg,  the  mercury  was  estimated  in  the 
following  manner.  A  known  weight  of  mercuric  chloride  was  dis- 
solved in  water,  sodium  hydroxide  was  added  in  slight  excess  of  the 
amount  required  to  precipitate  the  mercuric  oxide,  and  hydrogen 
peroxide  was  gradually  added  until  all  the  oxide  had  been  reduced  to 
the  metal.  On  applying  heat,  the  mercury  collected  into  a  globule 
with  the  exception  of  a  small  quantity  which  remained  in  a  finely 
divided  state.  The  globule  of  mercury  was  washed  repeatedly  with 
water  and  afterwards  with  acetone,  and  dried  in  a  current  of  air. 
Tin'  finely  divided  mercury  was  collected  on  a  small  filter,  which  was 
afterwards  treated  with  nitric  acid  and  heated  on  the  steam-bath, 
bromine  being  added  to  ensure  the  complete  conversion  of  the  mercury 
into  mercuric  salt.  The  solution  was  then  diluted  and  boiled  to 
eliminate  the  excess  of  bromine,  and  was  treated  with  hydrogen 
sulphide  in  order  to  precipitate  the  mercury  as  mercuric  sulphide. 
The  sulphide  was  collected  on  a  small  filter,  and  the  latter  was  placed 
in  a  platinum  crucible  and  covered  with  water  acidified  with  hydro- 
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chloric  acid.  By  the  use  of  a  cathode  of  gold  foil,  the  mercury  was 
deposited  and  could  be  weighed,  the  weight  thus  obtained  being  added 
to  that  of  the  mercury  globule.  From  the  results  of  four  experiments, 
the  average  value  for  the  atomic  weight  of  mercury  was  found  to  be 
200-48  (CI  =  35-46). 

In  estimating  the  chlorine  in  mercuiic  chloride,  the  mercury  was 
first  removed  by  the  method  already  described.  The  filtrate  and 
washings  containing  the  chlorine  were  acidified  with  nitric  acid.  A 
weighed  amount  of  pure  silver  was  dissolved  in  nitric  acid,  and,  after 
being  heated  to  expel  nitrous  fumes,  was  diluted  to  about  X  10  con- 
centration and  added  to  the  solution  containing  the  chlorine.  The 
silver  chloride  was  carefully  collected  and  washed,  and  the  small 
quantity  dissolved  in  the  filtrate  and  washings  was  estimated  by 
means  of  the  nephelometer.  The  average  of  six  experiments  gave 
the  atomic  weight  of  mercury,  calculated  from  the  ratio  HgCl., :  2AgCl, 
as  200-62  (01  =  3546,  Ag=107'88).  This  value  is  regarded" as  more 
accurate  than  that  obtained  from  the  first  series  of  experiments,  and 
is  0-3  higher  than  the  value  at  present  accepted.  E.  G. 

Potassium  Mercuri-iodide.  J.  Hofle  and  G.  Vekvuert  (Cmlr. 
Min.,  1909,  554 — 555). — The  following  alteration  in  Goldschmidt's 
method  for  preparing  Thoulet's  solution  is  described.  Mercuric  iodide 
and  the  minimum  necessary  quantity  of  water  are  triturated  to 
a  thick  paste,  care  being  taken  to  avoid  the  formation  of  lumps. 
The  requisite  quantity  of  powdered  potassium  iodide  is  then  added  in 
small  quantities  at  a  time,  stirring  meanwhile.  Solution  takes  place 
rapidly,  and  a  clear  liquid  is  obtained,  from  which  the  excess  of  water 
is  removed  by  evaporation  on  the  water-bath  to  incipient  crystallisal  ion. 
The  resulting  solution  has  a  density  greater  than  3'220,  but  it  does 
not  remain  constant  ;  it  may  be  taken  as  3-22,  however.  The 
potassium  mercuri-iodide  can  be  obtained  from  the  solution  in  the 
form  of  yellow  crystals.  When  heated  with  water,  mercuric  iodide  is 
deposited  at  first,  but  it  readily  dissolves  in  the  resulting  solution 

T.  S.  P. 

Compounds  of  Selenium  and  of  Tellurium  with  Mercury. 
Gioyamni  Pellihi  (Aui  R.  Aooad.  Linoti,  1909,  [▼],  18,  ii,  211—217). 
— [With  R.  Sacehdoti.]- — At  the  ordinary  pressure,  combination  of 
mercury  and  selenium  under  the  action  of  heat  tikes  place  slowly,  the 
presence  of  excess  of  selenium  being  i  equisite  ;  this  can  only  be  separated 
from  the  crystalline  compound,  Hf;Se,  by  slow  fractional  distillation. 
When    t lio   two    elements   are    mixed   m   atomic   proportions,  complete 

combination  occurs  only  in  a  sealed  tube,  the  whole  of  which  must  be 
heated  at  550 — 600  for  some  time.  The  pasty,  amalgam  tike  masses 
obtained  on  triturating  mercury  and  selenium  in  a  mortar  oonsi 

mixtures    "f     merciuy     mid     mercuric    selcnides.         \i      100         '(1°,    a 

mixta »f  the  two  elements  containing  98,  95,  90,  80,  or  70  atom  -., 

of    selenium    undergoes    partial    fusion,  and    on    cooling    I  lie    mass    the 

thermometer  exhibits,  in  all  oases,  one  resting  Btage  al    182     189°, 
The  fusion  curves  fot  the    ame  mixtures  show  a  thermometric    top] 
ai  -jii'p     218°,  the  m.  p.  of  pure  selenium  being  120       The  conclusion 
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is  drawn  that  mercuric  selenide  dissolves  very  slightly  in  selenium,  even 
at  a  high  temperature.  The  temperature  halt  of  the  fusion  curves 
corresponds  with  the  eutectic  Se  +  HgSe,  whilst  that  of  the  freezing 
curves  is  due  to  the  rapid  transformation  of  the  superfused  selenium 
into  the  stable,  grey  modification. 

[With  C.  Aureggi.] — Mixtures  of  mercury  and  powdered  tellurium 
react  readily  on  heating  with  development  of  a  considerable  amount  of 
heat.  When  66  atom  %  or  more  of  tellurium  is  present,  the  mixture 
fuses  completely,  whilst  mixtures  less  rich  in  tellurium  decompose  at  a 
high  temperature  with  liberation  of  mercury.  The  solidification 
curves  of  mixtures  containing  from  60  to  95  atom  %  of  tellurium 
exhibit  a  eutectic  temperature  halt  at  about  410°.  The  form  of  the 
curves  indicates  the  existence  of  a  mercuric  telluride,  HgTe,  which, 
however,  melts  with  decomposition  at  the  ordinary  pressure,  its  upper 
limit  of  stability  being  about  550°.  The  eutectic  Te  +  HgTe 
corresponds  with  87  atom  %  of  tellurium,  and  has  a  distinctly 
crystalline  appearance.  Tellurium  dissolves  only  slightly  in  mercury. 
When  triturated  in  a  mortar  at  the  ordinary  temperature,  mercury 
and  tellurium  yield  a  greyish-white  paste  with  a  metallic  lustre,  from 
which,  after  a  long  time,  or  by  gently  heating,  the  compound  HgTe 
may  be  isolated.  T.  H.  P. 

Solubility  of  Aluminium  Hydroxide  in  Solutions  of 
Aluminium  Sulphate  and  Artificial  Production  of  Alumian. 
Robert  Kremann  and  K.  Huttinger  (Jahrb.  K.  K.  Reichsanstalt,  1908, 
58,  637 — 658). — Aluminium  hydroxide  is  only  slightly  soluble  in  very 
concentrated  solutions  of  aluminium  sulphate.  As  the  concentration 
of  this  diminishes,  the  solubility  increases,  and  attains  a  maximum, 
which  at  20°,  40°,  and  60°  corresponds  respectively  with  solutions 
containing  32,  28,  and  38%  of  aluminium  sulphate.  With  further 
diminution  of  the  concentration  of  the  sulphate,  the  solubility  of  the 
hydroxide  decreases.  The  solubility  curve  shows  a  break  at  points 
corresponding  with  8'5%  aluminium  sulphate  at  20°,  and  with  7  5%  at 
40°  and  60°. 

Crystallisation  experiments  have  shown  that  the  solid  phases  which 
correspond  with  the  three  parts  of  the  solubility  curve  are  respectively  : 
Al.,(SO4)3,16H20  ;  alumian,  A120(S04),,12H20,  and  in  the  case  of  the 
more  dilute  aluminium  sulphate  solutions,  a  salt  more  basic  than 
alumian. 

From  observations  of  the  rate  of  decomposition  of  methyl  acetate 
in  corresponding  solutions  of  normal  aluminium  sulphate  and  the 
basic  salt  alumian,  it  appears  that  the  latter  is  hydrolysed  to  a 
greater  extent  than  the  former. 

Measurements  of  the  vapour  tension  of  the  partly  dehydrated 
normal  and  basic  salts  indicate  that  normal  aluminium  sulphate 
forms  hydrates  with  2H..O  and  12H20,  as  well  as  with  16H2U  aud 
18H.,0,  and  that  the  basic  salt  forms  hydrates  with  10H.,Oand  11H„0, 
as  well  as  with  12H20.  H.  M.  D." 

Binary  Systems  of  Alumina  with  Silica,  Lime,  and 
Magnesia.  Earnest  .S.  Shepherd,  George  A.  Rankin,  and  Fred. 
Eugene  Wright  (Amer.  J.  Set.,  1909,  [iv],  28,  293— 333).— Only  one 

68—2 


1016  ABSTRACTS   OF   CHEMICAL   PAPERS. 

compound  of  alumina  and  silica  is  stable  in  contact  with  the  fused 
mass ;  this  is  the  mineral  sillimanite,  AlsSi06.  The  minerals 
andalusite  and  cyanite  of  this  same  composition  were  not  produced 
artificially ;  they  pass  slowly  into  sillimanite  when  heated  above 
1300°. 

Of  lime  and  alumina  there  are  four  definite  compounds  : 

3CaO,Al,03  (m.  p.  <  1550°)  ;  5CaO,3Al,0„  (m.  p.  1387°); 

CaO,Al2"03  (m.  p.  1587°)  ;  3CaO,5Alj08  (m.  p.  <  1725°). 

The  first  and  last  of  these  have  no  true  m.  p.,  but  they  are  completely 

liquid  at  the  temperatures  quoted.     A  second  unstable  form  of  each 

of  the  compounds  5CaO,3Al203  and  3CaO,5Al203  is  recognised. 

There  is  only  one  compound  of  magnesia  and  alumina,  namely, 
MgO,Al.,03  (artificial  spinel). 

The  system  MgO-CaO  appears  to  be  a  eutectic  series  with  no 
compound  and  little,  if  any,  solid  solution.  Here  the  temperature 
raDges  are  too  high  for  satisfactory  investigation. 

The  optical  characters  of  the  above-mentioned  compounds,  and  also 
those  of  lime  and  alumina  (artificial  corundum),  are  described  in  detail. 
The  products  are  in  all  cases  extremely  fine  grained.  L.  J.  S. 

Hydrolysis  of  Salts  of  the  Cations  Al"'  and  Cr"\  G.  Povab- 
mn  (J.  Rum.  J'hys.  Chem.  Soc,  1U09,  41,  1014— 1033).— The  author 
has  devised  an  apparatus  for  determining  the  degree  of  hydrolysis  of  a 
salt  in  solution  by  measuring  the  p.  d.  in  an  element  consisting  of  the 
salt  solution,  with  and  without  the  addition  of  the  anion  of  the  salt, 
hydrogen-platinum  electrodes  being  employed.  The  silts  used  in  the 
experiments  described  were  aluminium,  chromic,  and  sodium  sulphates 
and  sodium  chloride.  The  results  of  the  measurements  made  lead  to 
the  following  c  >nclusions. 

The  retardation  of  the  hydrolysis  of  aluminium  and  chromic 
sulphates  produced  by  tho  ion  K<)4"  is  greater  than  thai  caused  by 
2C1'.  Hence  these  sulphate-;,  in  presence  of  the  ions  of  an  univalent 
nietal  (Na*),  are  hydrolysed  to  a  less  degree  than  are  the  correspond 
ing  chlorides,  In  general,  chromic  sulphate  is  somewhat  more  strongly 
dehydrolysed  by  the  ions  80^  and  01' than  i  aluminium  sulphate. 
For  the  concentrations  vn  —  vtv  ohromic  sulphate  is  hydrolysed  to  less 
i  thin  aluminium  sulphate,  which  is  opposed  to  whal  was  fi  und 
for  the  chlorides  of  these  metals  al  the  concentration  /•.,,  by  Bjerruin 
(Abstr.,  1907,  ii,  554)  and  Denham  (Trans.,  1908,  93,  41); 
po  -ihh-    that,    for    othei    concentrations     this    relation    is    reversed. 

Alcohol  and  formaldehyde  lower  the  extent   of  hydmlysis  of  allium,  lain 

and  chromic  sulphates,  whilst  suorose  is  without  influence. 

t.  ii  r. 

Passivity  of  Iron.     Vvou  d    Mii.i.kk  and  Johannes  Komi. 
(Ztitaeh     Eltktrooham.,    1909,   15,742     746).     The  authors    replj 
Kii  itioi  in  of  then    observations   of   the    reflecting   power 

ad  pa    iv,-  ii, -ii   iiIh    vol.,  ii,  738),     Thej    consider  thai  th 

have  proved  definitely  that  may  be  I'l    ive  when  there  ii  no 

of  oxide  on  it.     Krassa's  argument  in  favoui  ol  the  oxide  theorj 
be  expi        it  hoi     la  manj  oa  it     in  u  hioh  it p 
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oxide  can  be  seen  on  it  ;  the  skin  will  therefore  exist  in  cases  in  which 
it  is  not  visible.  This  is  an  inadmissible  extrapolation  of  optical 
observations  (compare  also  Manchot,  this  vol.,  ii,  1003).  T.  E. 

Metallographic  Observations  in  a  Vacuum  at  High  Tem- 
peratures. P.  Oberiiofker  (MelaUurgie,  1909,  6,  554 — 567). — A 
modification  of  Le  Chatelier's  microscope  is  described,  by  means  of 
which  a  metal  surface  may  be  examined  at  temperatures  from  0°  to 
1000°  in  a  vacuum.  The  vacuum  furnace  is  made  of  quartz,  heated 
by  a  platinum  resistance  wound  on  quartz. 

The  formation  of  temper  carbon  when  a  steel  containing  25%  C  and 
1'7%  Si  is  annealed  has  been  observed  in  this  apparatus,  and  it  is 
shown  that  the  formation  of  temper  carbon  takes  place  in  the  cementite 
and  proceeds  with  increasing  rapidity.  C.  H.  D. 

The  Equilibrium  Diagram  of  Iron-Carbon  Alloys.  Friedkich 
Wist  [with  N.  Gutowsky]  (MelaUurgie,  1909,  6,  512— 529).— The 
Bolidus  curve  of  the  iron-carbon  scries  between  0  and  4'2%  O  has  been 
determined  by  quenching  experiments.  The  saturation  point  of  the 
solid  solution  lies  near  1'8%  C.  Carbon  separates  from  the  solutions 
only  in  the  form  of  cementite,  Fe3C,  the  production  of  graphite  being 
always  due  to  a  secondary  decomposition  of  the  cementite.  The 
presence  of  silicon  is  not  necessary  for  the  liberation  of  graphite.  The 
evidence  on  these  points  is  provided  by  pholo-micrographs  of  the 
alloys  under  various  conditions  of  quenching.  C.  H.  D. 

Iron  Phosphides.  Henri  Le  Chatelier  and  S.  Wologdine 
(Compt.  rend.,  1909,  149,  709—714). — Although  nine  different  phos- 
phides of  iron  have  been  described,  the  authors  have  been  unable  to 
prepare  five  of  these.  Four  compounds,  Fe3P,  Fe.,P,  FeP,  and  Fe2P3, 
certainly  exist,  although  the  composition  of  the  last  two  is  not 
absolutely  established. 

Fused  mixtures  of  phosphorus  and  iron  containing  more  than  844% 
of  iron  were  found  to  consist  of  crystals  of  Fe3P  embedded  in  a 
eutectic  mixture  of  this  phosphide  with  iron.  The  mass  was  powdered, 
and  the  more  magnetic  particles,  separated  by  the  magnet,  had  the 
composition  Fe3P.  This  phosphide  may  also  be  prepared  by  fusing 
copper  phosphide  with  a  sufficient  quantity  of  iron,  when  almost  pure 
Fe3P  rises  to  the  top  as  a  separate  phase.  This  is  also  purified  by 
removing  non- magnetic  impurities. 

The  phosphide,  Fe3P,  has  D  6'74,  m.  p.  1110°,  and  magnetic  trans- 
formation point  445 — 435°.  At  the  ordinary  temperature  its  perme- 
ability is  one-third  that  of  pure  iron.  It  dissolves  in  concentrated 
hydrochloric  acid  with  production  of  pure  hydrogen  : 

Fe3P  +  6HC1  +  4H20  — >■  3FeCl.,  +  P04H3  +■  1 1H. 
The  next  member  of   the-  series,   Fe.,P,   is   insoluble  in   acids,  except 
aqua  regia.      Mixtures  of   Fe3P  and   Fe2P  form  no  eutectic,  and   the 
compound  Fe5P.,,  described  by  Boblique,  does  not  exist. 

The  phosphide,  Fe.2P,  is  obtained  by  fusing  excess  of  copper  phosphide 
with  iron.  On  dissolving  the  mass  in  nitric  acid,  beautiful  crystalline 
needles,  apparently  hexagonal,  remain.     Reduction  of  phosphates  by 
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the  aluminothermic  method  sometimes  gives  pure  Fe„P,  which  may 
also  be  obtained  by  fusing  phosphorus  with  iron  and  separating  the 
more  magnetic  impurities.  Fe2P  has  D  6 "56,  m.  p.  1290°,  magnetic 
transformation  point  80°,  and  permeability  about  l/50th  that  of  Fe3P. 

The  phosphide,  FeP,  is  obtained  by  passing  phosphorus  vapour  over 
Fe„P  at  red  heat  until  no  further  increase  in  weight  occurs.  It  is 
slightly  more  magnetic  than  Fe»P,  D  5"76  ;  magnetic  transformation 
point  48°. 

The  compound ,  Fe.,P3,  has  been  prepared  by  the  authors  by  the  action 
of  phosphorus  iodide  vapour  on  reduced  iron.  A  variable  mass  is 
obtained,  but  on  the  edges  steel-grey  crystals  of  a  uon-magnetic 
character  are  found,  which  have  a  constant  composition.  It  has  D  4'5, 
and  its  magnetic  permeability,  l/75th  that  of  the  phosphide  FeP,  is 
only  thirty  times  that  of  distilled  water.  The  permetbility  increases 
slowly  as  the  temperature  falls  to  —50°,  but  no  magnetic  transform- 
ation point  could  be  found.  R.  J.  C. 

Reactions  in  Non-aqueous  Solutions.  IV.  In  Methyl  Acetate. 
Alexander  Naumann  [with  Jean  Rill  and  Ferdinand  Bezold]  (Jier., 
1909,  42,  3789—3796.  Compare  Abstr.,  1904,  ii,  819).— The 
anhydrous  methyl  acetate  used  distilled  between  56'8°  and  57'6°,  and 
had  DJ8  =0'935.  For  the  majority  of  the  experiments,  half-saturated 
solutions  were  used.  A  lengthy  list  is  given  of  salts  which  are 
soluble  or  insoluble  in  methyl  acetate. 

A  solution  of  potassium  thiocyanate  reacts  with  solutions  of  sodium 
iodide  aud  lithium  nitrate,  giving  precipitates  of  potassium  iodide  and 
potassium  nitrate  respectively.  Ammonium  thiocyanate  and  lithium 
nitrate  give  a  precipitate  of  ammonium  nitrate. 

At  18°  the  saturated  solution  of  cobalt  chloride  in  methyl  acetate, 
DJ8  =0-938,  contains  1  part  of  solute  to  271  parts  of  solvent.  With 
potassium  thiocyanate  a  white  precipitate  of  potassium  chloride  is 
Formed  ;  with  lithium  nitrate  the  precipitation  of  lithium  chloride  is 
incomplete.  On  passing  ammonia  into  the  saturated  solution,  dark 
rose-red  crystals,  having  the  composition  OoCI.,,6NH.,,  were  obtainod. 

Cobalt  bromide  dissolves  in  methyl  acetate  to  tho  extent  of  1  part 
in  974  at  18°;  D"  =1013.  With  potassium  thiocyanate  the 
solution  gives  a  precipitate  of  potassium  bromide.  On  treatment 
with  ammonia,  pale  rose-red  crystals,  ('ol?r.„6NHJ1  were  obtained; 
these  crystals  lose  ammonia  on  heating,  and  at  Il'd  they  have  the 
composition  CoBr.,,2NH9,  their  colour  then  being  blue.  Hydrogen 
sulphide  produces  onlj  a  slight  oloudiness  in  the  solution  of  cobalt 
bromide  ;  t  lie  furl  her  a  dill  lion  of  ammonia  gives  a  precipitate  of  cobalt 
Bulphide, 

At  18  a  saturated  solution  of  euprie  chloride,  I )\"  —0'989,  contains 
I    pari    of    thai     nit   tO   INI    parts  of   methyl    acetate.       With    stannous 

ohloride  a  precipitate  of  cuprous  chloride  is  produced.  Ammonia 
produces  a  blue  precipitate  of  the  composition  0uCit,6NH. ;  at 

-    orystali   I mmonis  and  become  green,  their  formula  then 

being  <  luOl  „2N  II ,.     With  hydrogen  sulphide  a  precipitate  oi  cuprio 
ulpbide  i    formed, 
\   saturated   solution  of   merouric  ohloride,   l'1,       l-261,  contains 
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1  part  mercuric  chloride  to  2  35  parts  methyl  acetate  at  18°.  With 
potassium  thiocyanate,  ammonium  thiocyanate,  barium  iodide,  and 
potassium  mercuri-iodide,  it  gives  precipitates  of  potassium  chloride, 
ammonium  chloride,  barium  chloride,  and  potassium  chloride  respec- 
tively. Ammonia  gives  the  compound  HgCl„,2NH3.  With  hydrogen 
sulphide  a  yellow  compound,  H>>Cl2,2HgS,  is  produced,  whereas  with 
ammonia  and  hydrogen  sulphide,  mercuric  sulphide  is  formed. 
Stannous  chloride  gives  mercurous  chloride  when  present  in  small 
amount,  but  when  in  excess  mercury  is  precipitated. 

Mercuric  bromide  dissolves  in  methyl  acetate  to  the  extent  of 
1  part  in  4-56  at  18°.  The  solution  has  DJ8  =1-090.  Ammonia 
gives  the  compound  HgBr.;,2NH3,  and  hydrogen  sulphide  the  yellow 
compound  HgBr2,2HgS  Ammonia  and  hydrogen  sulphide  together 
give  rise  to  mercuric  sulphide. 

Calcium  nitrate  dissolves  in  methyl  acetate  to  the  extent  of  1  part 
in  144  at  18°  ;  DJ9  =  T313.  Hydrogen  chloride  produces  a  precipitate 
of  the  double  compound,  CaCI2,OH3*002Me.  This  compound  was  also 
obtained  when  methyl  acetate  was  dried  with  calcium  chloride. 
Mercuric,  stannous,  zinc,  cupric,  and  cobalt  chlorides  have  no  action. 

T.  S.  P. 

Phosphorus  Compounds  of  Cobalt.  S.  F.  Schemtschuschny 
and  J.  Schepeleff  (Zeitsch.  anorg.  Chem,  1909,  64,  245 — -257)  — 
Phosphides  of  metals  of  high  melting  point  are  conveniently  prepared 
by  making  pellets  of  the  metal  with  red  phosphorus,  heating  in  a 
crucible,  then  covering  with  barium  chloride,  and  raising  the  tem- 
perature to  the  melting  point.  More  metal  is  then  added,  and  red 
phosphorus,  enclosed  in  an  asbestos  tube,  is  introduced.  A  saturated 
alloy  is  obtained  in  this  way,  which  may  be  re-melted  with  more  metal. 
Alloys  melting  near  1500°  must  be  melted  in  a  magnesia  crucible 
without  protecting  layer,  barium  chloride  being  volatile.  A  granulated 
carbon  resistance  furnace  is  used. 

Cobalt  phosphide,  Co^P,  melts  at  1386°,  causing  a  maximum  on  the 
freezing-point  curve.  The  eutectic  point  is  at  1022°  and  19-85  atomic 
%  P.  The  compound  undergoes  a  polymorphic  change  at  920°.  Its 
hardness  is  6,  D  6'3  —  6-6,  and  the  magnetic  properties  are  much 
weaker  than  those  of  alloys  containing  free  cobalt. 

Microscopically,  the  phosphide  forms  sharply-defined  crystals,  whilst 
cobalt  forms  rounded  crystal  skeletons.  C.  H.  D. 

Preparation  of  Anhydrous  Nitrates  of  Manganese,  Copper, 
Nickel,  and  Cobalt.  Antoine  Guntz  and  Maktin  (Bull.  Soc. 
chim.,  1909,  fiv],  5,  1004—1011.  Compare  Ditte,  Abstr.,  1880,  154). 
— The  anhydrous  nitrates  are  prepared  by  the  action  of  nitric 
anhydride,  or  a  solution  of  this  in  nitric  acid,  on  hydrated  salts  of  the 
metals.  The  reactions  are  carried  out  in  a  special  apparatus  figured 
in  the  original. 

.Manganese  nitrate  monohydrate  is  obtained  by  melting  the  hexa- 
hydrate  in  its  water  of  crystallisation,  and  evaporating  with  the 
continuous  addition  of  nitric  acid  drop  by  drop.  The  cooled  mass  on 
solution  in  nitric  acid  deposits  pale  pink,  deliquescent  crystals  of  the 
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monohydrate.  On  warming,  the  latter  melts,  begins  to  decompose 
at  140",  and  is  completely  decomposed  at  190 — 200°.  When  fused 
with  nitric  anhydride,  it  yields  the  anhydrous  salt  ;  the  latter  occurs 
in  colourless  crystals  with  a  faint  pink  tint,  has  heat  of  solution 
12'93  cal.,  and  is  completely  decomposed  at  200°. 

Anhydrous  copper  nitrate  is  a  white  powder,  with  a  faint  blue  tinge, 
has  heat  of  solution  10-47  cal.,  is  very  deliquescent,  and  begins  to 
decompose  at  155 — 160°. 

Anhydrous  nickel  nitrate  is  a  pale  greenish-yellow  powder,  has 
heat  of  solution  11 '82  cal.,  and  begins  to  evolve  nitrous  fumes  at 
105—110°. 

Anhydrous  cobalt  nitrate  is  a  slightly  pink  powder,  has  heat  of 
solution  1TS8  cal.,  and  begins  to  decompose  at  100 — 105°. 

T.  A.  H. 

Reduction  of  Cr.,(>7"  by  Thiosulphate.  G.  Povabmin  and 
Ohiteih  (J.  Russ.  Pays'.  Chem.  Soc,  1909,  41,  1033^-1042).— The 
authors  have  investigated  the  course  of  the  reaction  between  potassium 
dichromate,  sodium  thiosulphate,  and  hydrochloric  acid  in  varying 
proportions  and  concentrations  at  17 — 18°  (compare  Luther  and 
Rutter,  Abstr.,  1907,  ii,  555  ;  Jablczvnski,  Abstr.,  1908,  ii,  935). 

In  concentrated  solutions,  the  oxidation  of  the  thiosulphate  ion  by 
dichromate  proceeds  most  readily  in  absence  of  excess  of  acid,  that  is, 
when  the  solution  contains  not  more  than  8H'  per  2Cr  ;  when  such 
excess  of  acid  is  present,  increase  of  the  concentration  is  accompanied 
by  an  increase  in  the  proportion  of  thiosulphate  ions  decomposed.  In 
no  case  did  more  than  42  mols.  of  sodium  thiosulphate  per  1  mol. 
K.Or.Oj  take  part  in  the  first  stage  of  the  reaction. 

The  proportion  of  sulphur  separated  increases  witli  the  concentration 
of  the  hydrogen  ions  ;  in  Deutral  solutions  no  sulphur  is  formed,  the 
reaction    proceeding    according    to    the    equation :     -t'i  'V'  — 

Cr04"  +  2SO,"  +  3CrOj. 

When  the  proportion  of  hydrogen  ions  is  increased  from  8  to  14 
(per  2Cr),  there  occurs  a  small  change  in  the  amount  of  thiosulphate 
used  up,  Inn  an  increase  in  the  quantity  of  sulphur  separated  j  these 
results  indicate  that  when  the  concentration  of  hydrogen  ions  is  low, 
the  reaction  of  formal  ion  of  S,i  \  takes  pi  ice,  decomposition  of  .v 
occurring  whi  □  the  concentration  of  hydrogen  ions  is  high. 

I    H.  P. 

Anodic  Behaviour  of  Tungsten.  Max  Li  Blano  and  Soraoi 
Q,  I'.vrus  (Zeilteh.  phyrikal.  Chem.,  1909,  69,  19— 25).— As  anode  a 
commercial    specimen  of  tung-ten,  containing  98     99%  "i   the  pure 

metal)  and   in  some  experiment!  a  pure  fused   specimen  were  used  ;    the 

cathode  was  usually  oi  platinum,  and  a  Dumber  of  electrolytes  were 
employed  in  the  course  of  the  experiments.      The  anode  was  weighed 

bel and  after  an  experiment,  and  from  the  lo      in  weight   and  the 

result  tults >us  measurements  with  a  copper  i  mlometer  the 

\  ileney  with  whioh  tungsten  dissolves  could  be  calculated.  Further, 
on  bl  ption  thai    tungsten  diaaolvi    i        i     lyalent  metal,  the 

efficiency  of  tl  •  ■  i  oould  be  deft  rmini  •! 
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When  sulphuric,  hydrochloric,  and  nitric  acids  in  normal  solutions 
are  used  as  electrolytes,  tungsten  is  practically  unattacked.  In 
solutions  of  phosphoric  acid  and  of  sodium  hydrogen  phosphate  at  high 
temperatures,  it  dissolves  in  the  sexavalent  form  ;  at  low  temperatures, 
however,  the  current  efficiency  is  smaller.  In  oxalic  acid  with  small 
currents  and  at  high  temperatures,  the  current  efficiency  reaches  the 
theoretical  value,  but  is  much  less  with  relatively  large  currents  at 
room  temperature.  The  current  efficiency  also  approximates  to  tlie 
theoretical  value  in  normal  solutions  of  potassium  hydroxide  and  of 
ammonium  sulphide. 

The  change  from  the  active  to  the  passive  (relatively  insoluble) 
form  of  the  metal  is  favoured  by  increasing  the  current  density 
and  by  lowering  the  temperature.  It  is  improbable  that  the 
passivity  is  conditioned  by  the  formation  of  a  layer  on  the  surface  of 
the  metal ;  it  is  more  likely  connected  with  a  change  in  the  reaction 
velocity.  G.  S. 

Physico-chemical  Researches  on  Tin.  VIII.  Ernst  Cohen 
(Zeitsch.  physikal  Chem.,  1909,  68,  214—231.     Compare  Abstr.,  1908, 

ii,  858). — The  change  in  the  structure  of  tin,  described  by  Hasslinger 
(Abstr.,  1908,  ii,  953)  as  a  new  form  of  "  tin  plague,"  has  been  further 
investigated.  It  is  shown  that  the  change  in  question  is  exhibited  by 
all  forms  of  tin  which  have  been  subjected  to  mechanical  treatment 
(rolled  tin,  tin-plate,  tin-foil).  It  takes  place  both  above  and  below 
the  temperature  at  which  tetragonal  tin  is  transformed  into  the 
rhombic  form  (161°),  and  is  induced  by  simple  contact  with  material 
which  has  already  undergone  the  change  in  structure.  With  rise  of 
temperature,  the  velocity  with  which  the  change  takes  place  increases 
rapidly. 

The  observations  indicate  that  the  structural  change  of  the  worked 
metal  consists  in  a  recrystallisation  process,  the  result  of  which  is  the 
formation  of  larger  tin  crystals  from  smaller  ones.  On  the  basis  of 
this  view,  it  follows  that  the  various  forms  of  mechanically  worked 
tin  are  in  a  metastable  condition  with  reference  to  unstrained  tetra- 
gonal tin  above  18°,  and  also  with  reference  to  grey  tin  below  18°. 
The  so-called  "  Moire  metallique,"  which  results  when  tin-plate  is 
etched  by  means  of  hydrochloric  acid  and  potassium  chlorate,  corre- 
sponds with  the  "  recrystallised  "  tin.  It  is  shown  that  this  can  be 
used  to  start  the  change  in  other  samples  of  tin-plate.         H.  M.  D. 

Ammonia-Additive  Products  of  the  Iodides  of  Tin.  Fritz 
Ephraim  and  Theodor  Schmidt  (Ber.,  1909,  42,  3856  —  3857). — If 
ammonia  is  led  into  a  solution  of  tin  tetraiodide  in  carbon  disulphide, 
and  at  the  same  time  the  solvent  is  allowed  to  evaporate,  a  white  sub- 
stance having  the  composition  SuI4,8NH3  is  left;  it  is  insoluble  in 
water,  and  gives  stannic  acid  with  nitric  acid.  It  can  also  be  pro- 
duced by  passing  ammonia  over  tin  tetraiodide,  a  solvent  being 
unnecessary. 

Stannous  iodide  on  treatment  with  dry  ammonia  gives  a  yellow 
compound  having  the  composition  SnI2,2NH3.  T.  S.  P. 


1022  ABSTRACTS   OF    CHEMICAL   PAPERS. 

Equilibrium  Diagrams  of  Tin  with  Sulphur,  Selenium,  and 
Tellurium.  Wilhelm  Biltz  and  Werner  Mecklesburg  (Zeitsch. 
anorg.  Chem.,  1909,64,  226—235.  Compare  P61abon,  Abstr.,  1906, 
ii,  454). — Mixtures  of  tin  and  sulphur  can  only  be  investigated  as  far 
as  23"4%  S,  further  quantities  of  sulphur  being  lost  by  volatilisation. 
The  compouud  SnS  melts  at  881°,  and  the  eutectic  mixture  consists  of 
almost  pure  tin.  The  passage  of  the  molten  sulphide  into  a  viscous 
condition  towards  950°,  again  becoming  liquid  at  1100°,  was  observed 
in  a  few  instances,  and  has  been  recorded  by  other  observers,  but  the 
conditions  for  a  repetition  of  the  experiment  have  not  been  found. 

Sulphur  and  selenium  form  a  compound,  SnSe,  melting  at  861°,  and 
another,  either  Sn.,Se3  or  SnSe2,  which  melts  near  650°,  only  the  first 
being  marked  by  a  maximum  on  the  freezing-point  curve.  The  two 
eutectics  consist  of  almost  pure  tin  and  selenium  respectively. 

The  tin-tellurium  mixtures  are  more  readily  investigated,  owing  to 
the  lesser  volatility  of  telleriutn.  There  is  a  well-marked  maximum 
at  800°,  corresponding  with  the  compound  SnTe,  the  eutectics  being 
tin  and  a  mixture  containing  85%  Te  and  melting  at  404° 
respectively. 

[With  W.  Goldbeck.] — The  microscopical  investigation  of  the 
mixtures  shows  that  the  compounds  SnS,  SnSe,  and  SnTe  crystallise 
well,  but  leaves  the  existence  of  a  second  selenide  uncertain. 

C.  H.  D. 

Preparation  of  Vanadium  and  other  Metals  by  the  Thermite 
Method.  WlLHKLM  Phandti,  and  Benno  Eleyer  (Zeitsch.  anory. 
Chem.,  1909,64,  217 — 224). — -Former  attempts  to  reduce  vanadium 
oxide  by  moans  of  aluminium  have  either  failed  (see  Koppcl  and 
Kaufmann,  Abstr.,  1905,  ii,  593)  or  have  yielded  an  impure  metal  (  Vogel 
and  Tammann,  Abstr.,  1908,  ii,  502).  A  product  containing  91 — 93%  V 
has  been  obtained  by  reduction  with  a  mixture  of  metals  of  the  cerium 
group  (Muthmann,  Abstr.,  1904,  ii,  410;  1907,  ii,  781). 

Calcium    reduces    vanadium    oxide    vigorously,    but    owing    to    the 

aliM'iH f  a  fu.-ible  slag,  the  metal    remains   in   isolated  particles.      A 

mixture  of  calcium  (3  atoms)  and  aluminium  (2  atoms)  acts  readily. 
and  yields  a  fusible,  crystalline  slag  and  a  homogeneous  regulus.  If 
large  quantities  are  used,  it  is  advisable  i<>  moderate  the  violence  of 

the  reaction  by  dilution  with  Blag  Or  previously  prepared  metal. 

Vanadium,  prepared  in  this  manner,  is  a  hard,  steel-grey  metal, 
taking  a  high  polish.  It  is  hard  enough  to  scratch  quarts,  The 
content  'if  vanadium  doe-  not,  exceed  ' •  t  •">",..  owing  to  the  introduction 
of     carbon,    silicon,    and     iron      from     the     calcium     and     aluminium. 

Crucibles  of  magnesia,  or  with  a  lining  of  magnesia,  are  required,  or 

temporary  Crucibles  which  resist  tie'  temperature  well  may  bo  made 
by  lamming    (hmrito   or   magnesia    into   a    tinned    iron    vessel    round    a 

cylindrical  core,  C,  II.  I'. 

The    PrHparation    of    Vanadium    by    the   Aluminothermio 

MhMhxI.      Hi  i. oii    \ Hi.i  i     ami   (iivrw    Tammann   (Ztitaoh.   anorg, 

CI,, in.,  I  '.nil'.  ■  •  t'ompare  preceding  abstract).  Vanadium, 
Oontainio  ■!   'he  metal,  may  I btained  by  reducing  vanadium 
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pentoxide  with  aluminium  in  a  crucible  lined  with  magnesia.  Nearly 
1%  of  silicon  is  present,  but  the  product  is  free  from  aluminium. 
Occasionally,  under  undetermined  conditions,  a  produ  t  containing 
much  oxide  is  obtained.  C.  H.  D. 

Compounds  of  Antimony  Pentachloride  with  Antimony 
Pentafluoride.  A  Contribution  to  the  Theory  of  Valency. 
Otto  Ruff  [with  J.  Zedner,  Knoch,  and  Graf]  (Ber.,  1909,  42, 
4021 — 4044). — An  investigation  of  the  freezing-point  curves  of 
mixtures  of  antimony  pentafluoride  and  antimony  pentachloride  shows 
the  following  compounds  to  exist:  3SbFG,SbCls  ;  2SbF5,SbCJ5 ; 
SbF5,SbCl5;  2SbF5,3SbCl5 ;  SbF5,2SbCl5,  and  SbF,,3SbCl5.  The 
compounds  SbF5,SbCl5,  2SbF,,,3SbCI5,  and  SbF5,3SbCl,  were  isolated 
from  the  fusions  and  analysed  ;  the  compound  2SbF5,SbCl6  was 
obtained  in  the  pure  form  by  extracting  with  liquid  chlorine  the 
solid  obtained  from  fusions  containing  60 — 667  mol.  %  SbF3.  The 
compound  SbF;j,2St>015  has  a  distinctly  different  crystalline  form  from 
those  of  its  immediate  neighbours.  No  indications  were  obtained  of  a 
compound  3SbF5,2SbCl5.  On  fusion,  all  the  compounds  are  to  a  very 
great  extent  split  up  into  their  components.  Their  behaviour  on 
volatilisation  depends  on  the  external  pressure.  In  a  very  good 
vacuum  the  only  compounds  which  are  primarily  deposited  from  the 
vapour  are  SbF5,3SbCl5  and  3SbF6,SbClv 

Molecular  weight  determinations  in  sulphuryl  chloride  solution 
showed  that  2SbF6,SbCl5  behaves  normally  in  10%  solution  ;  in 
diluter  solutions  it  is  dissociated.  2SbF5,3SbCl6  and  SbF5,3SbCl5 
give  values  which  are  only  about  one-third  of  the  theoretical  molecular 
weight,  even  in  concentrated  solution. 

The  following  densities,  Df,  were  obtained:  2SbF5,SbCl5,  3-08; 
2SbF5,3SbCl5,  279;  SbF5,2SbCl5,  2-82,  and  SbF6,3SbCl6,  273.  The 
respective  molecular  volumes  are  236,  473,  287,  and  406.  When 
the  compounds  are  formed  from  their  constituents  there  is  a 
considerable  decrease  in  volume. 

The  chemical  behaviour  of  these  compounds,  except  in  so  far  as 
their  behaviour  towards  bromine  and  a  mixture  of  arsenic  trifluoride 
and  bromine  is  concerned,  is  similar  to  what  one  would  expect  from  a 
mixture  of  antimony  pentachloride  and  antimony  pentafluoride  in  the 
given  proportions.  When  bromine  is  mixed  with  twice  its  weight  of 
3SbF6,SbCls  or  2SbF6,SbCl6,  there  is  a  slight  development  of  heat, 
and  some  of  the  compound  dissolves  in  the  bromine  ;  on  mixing  with 
28bFS)3SbCl6,  SbF5,2SbCls,  or  SbF5,3SbCI5,  however,  there  is  a 
considerable  absorption  of  heat,  and  the  mixture  becomes  liquid.  The 
mixture  of  arsenic  trifluoride  and  bromine  does  not  give  arsenic 
pentafluoride  with  any  of  the  above  compounds. 

The  isolation  and  properties  of  the  individual  compounds  are 
described  in  detail. 

As  regards  the  affinity  of  the  valencies  which  are  used  to  form  these 
compounds,  the  negative  affinity  of  the  antimony  pentafluoride 
molecule  is  considered  to  lie  between  those  of  elementary  fluorine 
and  chlorine,  whereas  the  affinity  of  the  antimony  pentachloride 
molecule  is  more  negative  than  that  of  the  iodine  molecule,  and  about 
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as  strong  as  that  of  the  bromine  molecule.  In  the  light  of  Werner's 
theory,  the  maximum  co-ordination  number  of  the  antimony  penta- 
halogenides  is  8.  T.  S.  P. 

The  Decomposition  of  Platinous  Hydroxide  into  Platinum 
Dioxide  and  Metal.  Lothar  Wohler  and  Friedrich  Martin 
(Zeitsch.  Ekktrochem.,  1909,  15,  791 — 792). — When  platinous  chloride 
or  platinous  hydroxide  is  dissolved  in  hydrochloric  acid  a  little 
platinum  and  hydrochloroplatinic  acid  are  always  formed.  Platinous 
hydroxide  may  be  heated  at  160°  with  water  without  decomposition  ; 
hydrochloroplatinous  acid  is  also  stable  in  hydrochloric  acid  solution 
at  120°.  If,  however,  a  nearly  neutral  solution  of  hydrochloroplatinous 
acid  (obtained  by  reducing  a  solution  of  platinichloride  with  sulphur 
dioxide),  or  a  solution  of  platinous  chloride,  is  heated  at  120°,  quantita- 
tive decomposition  into  metal  and  a  salt  of  quadrivalent  platinum 
takes  place.  T.  E. 

Tervalent  Platinum.  Lothar  WOiilek  and  Friedrich  Martin 
(Be,:,  1909,  42,  3958—3965.  Compare  Blonde],  Abstr.,  1905,  ii, 
720).  —  Platinum  trichloride,  PtCl3,  may  be  prepared  by  heating 
platinic  chloride  in  pure,  dry  chlorine  at  390°.  After  ten  hours,  the 
mass  is  completely  converted  into  the  trichloride,  a  dark  green,  nearly 
black,  powder,  dissolving  slightly  in  cold  water  only  after  several 
•  lays.  It  dissolves  in  boiling  water  to  a  reddish-brown  acid  solution. 
Hot  concentrated  hydrochloric  acid  decomposes  it,  forming  the 
dichloride  and  tetrachloride.  Like  the  dichloride,  it  dissolves  readily 
in  potassium  iodide  solution. 

Hydrated  platinum  sesquioxide,  Pt.2Os,.r II, O,  is  prepared  by  adding 
the  solid  trichloride  to  a  hot  solution  of  sodium  carbonate,  or  by 
dissolving  in  potassium  hydroxide  solution  (1  :  1)  and  precipitating 
with  acetic  acid.  The  latter  method  yields  a  product  containing  some 
of  the  higher  oxide.  It  is  not  possible  to  prepare  it  by  the  oxidation 
of  moist  platinous  hydroxide  by  heating  in  air  (compare  this  vol.,  ii, 
322). 

II olour  of  the  hydrated  oxide  is  brown,  the  shade  bt  ing  darker 

if  precipitated  hot.  It  is  not  oxidised  by  boiling  with  water  through 
which  :i  current  of  oxygen  is  passed,     When  dehydrated  in  a  vacuum, 

decompi    ition  takes  place,  and  the  oxide  Pi  ,0,  has  i,,,t   I a  isolated, 

l'ln-  hydroxide  dissolves  in  concentrated   alkali   hydroxides,  and  in 
nlphuric  mid.     1 1 1  its  chemical  behaviour  it  occupies  an 
intermediate  position  between  plat  irons  and  platinic  hydroxides. 

('     II.   D. 

Tervalent  Platinum.  II.  I.otiiau  Wohlbb  and  Frikdbiob 
DlABTIH  !/•'■/■..  1909,42,  11  (ID  II  OK.  Compare  preceding  abstracts). — 
When  potassium  pi  oxidised  with  chlorine  water  at  0°, 

only  the  platinichloride  is  obtained,  and  the  rubidium  salt  gives  a  similar 

I   ;      but    a    cold      "lnli'Mi    (it    i  a'   nun    plat  inOBOchloi  ide    gives     with 

chlorine  w  bi  i"1  its  ol  c<n  it  i>  plalinosuqui 

cldorii         '        I'll.        Tin      -  all    lin  in  .    I  .  and    in  . 

obtained  bj  dii  olving  platinum  trihydroxide  in  hydrochloric  acid  con 
i  urn'  q  'Id le.     Por  analysis,  on  account  of  the  volatilil 
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cesium  chloride,  the  salt  is  heated  with  oxalic  acid  in  hydrogen,  the 
temperature  of  decomposition  being  thus  lowered.  An  impure  product 
is  obtained  by  adding  caesium  chloride  to  platinum  trichloride.  Sun- 
light accelerates  the  decomposition  into  the  higher  and  lower  chlorides. 

The  free  acid,  H.,PtClj,  has  not  been  isolated,  but  on  passing  a  little 
chlorine  into  a  solution  of  the  acid  H.2Pt(Jl4,  the  presence  of  tervalent 
platinum  may  be  recognised  by  precipitation  as  the  green  Ciesiuin  salt, 
but  decomposition  sets  in  rapidly. 

The  stability  of  tervalent  platinum  in  simple  and  complex  com- 
pounds is  compared  with  that  of  similar  derivatives  of  other  metals. 

C.  H.  D. 

Iridium.  Alexander  Gutbier  and  M.  Riess  (Be?-.,  1909,  42, 
3905 — 3912). — Freshly  precipitated  iridium  hydroxide  dissolves  in 
hydrobromic  acid  to  a  deep  blue  solution,  which  decomposes  when 
warmed  or  evaporated,  liberating  bromine.  It  has  not  been  found 
possible  to  isolate  the  compounds  IrBr4  or  H„IrBrfl,  but  the  presence 
of  the  latter  in  the  blue  solution  is  proved  by  the  action  of  alkali 
bromides,  which  precipitate  the  iridi bromides.  The  same  salts  are 
obtained  on  adding  alkali  bromide  to  a  solution  of  iridium  chloride  on 
the  water-bath. 

The  iridi  bromides  may  be  recrystallised  from  hot  dilute  hydro- 
bromic acid  containing  a  little  bromine.  They  form  small,  bluish- 
black  crystals,  yielding  a  dark  blue  powder  and  blue  solutions.  They 
are  more  soluble  than  the  corresponding  ehloro-eoiu  pounds.  They 
readily  lose  bromine  in  solution  or  when  warmed. 

Ammonium  iridibromide,  (NH4)2IrBr6,  and  the  potassium,  rubidium, 
and  caesium  salts  of  the  same  composition,  form  dark  blue  octahedra. 
The  sodium  salt  has  not  been  obtained  in  a  sufficiently  pure  state  for 
analysis. 

By  the  addition  of  a  cold  saturated  solution  of  an  alkali  bromide  to 
an  excess  of  iridium  chloride  containing  hydrochloric  acid,  the  iridi- 
chlorides  are  precipitated  as  brownish-red  crystals,  identical  with  those 
prepared  by  other  methods  (compare  following  abstract).      C.  H.  D. 

Hexacbloro-Iridiutn  Compounds.  Alexander  Gutbier  [with 
F.  Lindner]  (Zeitsch.  physikal.  Chern.,  1909,  69,  304 — 314.  Compare 
Rimbach  and  Korten,  Abstr.,  1907,  ii,  276). — Iridium  tetrachloride, 
IrCl4,  has  been  prepared  pure  by  Vauquelin's  method,  depending  on 
the  decomposition  of  ammonium  iridium  chloride,  (NH4)2IrClB,  by 
gaseous  chlorine.  From  the  tetrachloride  the  double  salts  with  alkali 
chlorides  of  the  type  M2IrCL  have  been  prepared  by  mixing  hot 
aqueous  solutions  of  the  components ;  they  have  already  been  described 
by  previous  observers. 

The  remaining  double  salts  described  in  the  paper  were  prepared 
by  mixing  hot  solutions  of  iridium  chloride  and  the  other  chloride, 
and  were  recrystallised  from  hot  dilute  hydrochloric  acid.  Methyl- 
ammonium  iridicldoride,  (NH3Me).,IrUl0)  occurs  in  dark  reddish-brown, 
lustrous,  hexagonal  plates;  the  corresponding  dimethylamiue  compound, 
(NHaMe2)  ,IrCI(i,  in  small,  reddish-brown  needles,  and  the  trimethylamine 
compound,  (NHMe^IrUl,;,   in  red,  rhombic  plates.      Etkyhnnmonium 
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iridichloride,  (NH3Et)2IrCl0,  occurs  in  dark  reddish-brown,  hexagonal 
crystals  ;  the  corresponding  diethyl  amine  compound,  (NH.,Et.->).,Ii(_'l|., 
in  red,  highly  refracting  plates,  and  the  trietkylamine  compound, 
(NHEr3)2Ir(Jl6,  in  reddish-brown  leaflets.  Propylammonium  iridi- 
chloride, (NH3Pr)2IrCl6,  occurs  in  very  dark-coloured,  highly  refracting 
needles  ;  the  dipropylamine  compound,  (NH.,Pr0),IrCl6,  in  brown, 
monocliuic,  highly  refractive  crystals,  and  the  i&opropylamine  com- 
pound, (NH3P1  J)2IrCI6,  in  red,  highly  refracting  needles.  Butyl- 
ammonium  iridichloride,  (NH3C4H9).,IrCl(il  occurs  in  brownish-red, 
highly  1  efracting  plates  ;  the  isobutylamine  compound  in  reddish-brown 
leaflets. 

Ethylenediammonium    iridichloride,     (C,H,*0N2)IrCl6,     forms    black, 
highly  refracting,  rhombic  plates  ;  the  propylene  compound, 

(C3H2N2)IrCl6, 
also  forms  almost  black  plates.     Pyi-idinium  iridichloride, 

(C5NH6)2IrCl(!) 
and    the  corresponding  a-picoline  compound,  (CsNrI5Me)2IrCl6,   form 
large,  red  needles;   the  (juinoliue  compound,   (C',,N  lls)lr(ji,.,  in  small, 
red,  monoclinic  needles.     Benzylammonium  iridichloride, 

(NH,-C7lI7).,lr('li;, 
the   dibenzylamine  compound,  [NHg(C7BLr)sJIrClsl  and   the  benzylethyl- 
(inline  compound,  (NH2Et,CTH7).,IrCI0,  all  form  reddish-brown,  rhombic 
needles.  G.  S. 


Mioeralogical    Chemistry. 


Spectrographic  Analysis  of  Blende.  Georges  Uiic.ain  [Compt. 
rend.,  1909,  149,  60^ — (503). — The  arc  spectra  <>!'  sixty-lour  samples  of 
blendes  hive  been  examined  between  wave-lengths  2663'3  and  S403'8 
in  the  ultraviolel  with  the  special  object  of  finding  new  minerals  con- 
taining germanium.  Thirty-eight,  blendes  contained  germanium,  « inch 
w:is  present  in  appreciable  amounts  in  the  five  samples  emanating  from 
Webb  Oitj  (.Missouri),  Stolberg  (near  Aix-la-Qhapelle),  European 
Turkey,  tlaibl  (Corinth),  and   Mexico  respectively. 

Nearly  all  the  blendes  contained  gallium,  siher.  OOpper,  i  adiniuin, 
and  lead,   whereas  indniin  was  present   chiefly  in  those  Whioh  contained 

little  or  no  germanium.  Samples  from  Zinnwald,  Wirtsbora,  and 
Boharfenberg  were  particularly  rich  in  indium.  Tin  was  Found  in 
thirty  two  specimens,  antimony  in  twenty  si\,  coball   in  fourti his 

ninth      in     ten,     arsenic     in     Dine,     lindy  hdeinnn     in     live.       lion    and 

manganese  were  also  very  freq 1. 

These    re   alti    indicate    only    the  relative    rarit\   of    t  he  elements  ill 

que  tion,    inoe  by  ohemical  oonoentration  nearly  all  can  he  detected  in 
blende.  R.  ■'■  ( '• 

Ari/.'initti      Kerne  Mot.at  it  nnate.      ('nasi    I  \\  1  m  r  k  ( .1  iwr.  J.  Soi., 

1909,  1 1  v- J .  28,  356),     The    new    lend  ooouri  as   irregular 

together  with    gadolinite,    whioh   it  somewhat   ressmbles    in 

ill  appearance,  in  ■>   pegmatite  win  near  Backbi  rry,  in  Arizona, 

Fracl  no  is  sub-conohoidal,    with   a   dark   steel-grey  oolour   and 
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metallic  to  sub-metallic  lustre  ;  the  streak  is  brown.  The  mineral  is 
opaque,  but  under  the  microscope  very  thin  splinters  are  deep  red  by 
transmitted  light.  One  indistinctly  developed  crystal  was  found  ; 
this  is  described  doubtfully  as  monoclinic.  The  mineral  is  brittle  ; 
H  5 — 6,  D  4-25.  Analysis  I  agrees  closely  with  the  formula 
Fe203,3Ti02,  that  is,  ferric  metatitanate.  The  mineral  is  thus  distinct 
from  ilmenite,  which  is  essentially  ferrous  titanate,  FeO,Ti02  ;  iserine 
is  possibly  a  mixture  of  the  two. 

TiOo.  FeO.  Fc203.  H20.  Total.* 

I.  58-26  070  38-38  l-20f  100-12 

*  Including  portion  insoluble  in  hot  concentrated  sulphuric  acid,  consisting  of 
Ti02>  0-56  ;  SiOo,  102. 

t  Of  this  amount,  0-18  per  cent,  is  expelled  below  110°. 

The  gadolinite  gave  the  partial  results  under  II  : 

SiO.,.       Y.,03,  &c.  Ce„03,  &c.        GIO.  FeO.  Total.       8p.  gr. 

II.     24-41  36-86  1T50  11-50  11-56  95'83  42S 

L.  J.  S. 

Errors  in  the  Determination  of  Water  in  Zeolites. 
Stanislaus  J.  Thugutt  (Centr.  Min.,  1909,  677— 686).— The  amount 
of  water  held  by  zeolites  is  a  function  of  tlie  size  of  the  particles 
of  the  material  (that  is,  dependent  on  the  surface  energy),  the 
tension  of  aqueous  vapour  in  the  surrounding  atmosphere,  and  the 
period  of  time  that  the  material  remains  in  contact  with  this  atmo- 
sphere. Zeolites  in  a  tinely-powdered  condition  (the  particles  measur- 
ing 1 — l(hx  across)  gave  on  ignition  more  water  than  when  the 
material  was  more  coarsely  powdered  (grains  0'1 — 05  mm.  diameter)  ; 
in  the  twenty-four  minerals  so  examined,  there  were  differences  of  from 
0-41%  to  4-88%  between  the  two  determinations  for  each  mineral. 
Apophyllite,  on  the  other  hand,  loses  some  of  its  water  on  being  finely 
powdered.  More  detailed  experiments  were  made  with  natrolite  from 
Leitmeritz,  Bohemia,  and  with  apophyllite  from  Guanajuato,  Mexico. 
The  natrolite  consisted  of  perfectly  clear,  prismatic  crystals  of  some 
size,  and  they  appeared  to  be  perfectly  pure,  but  microchemical 
coloration  tests  proved  the  presence  of  traces  of  diaspore,  hydrargillite, 
calcite,  and  chalybite.  Analysis  gave  the  results  under  I,  agreeing 
closely,  after  deducting  the  slight  amount  of  impurities,  with  the 
formula  Na2Al2Si3O10,2H2O.  The  water  determination  (9-77%  loss 
on  ignition,"  including  0-20%  CO.,  present  as  calcium,  iron,  and 
magnesium  carbonates)  was  made  with  the  coarsely-powdered  material 
(0'1 — 0'5  mm.);  the  same  sample  when  finely  powdered  (1 — 3ju)  lost 
on  ignition  12'31%.  Colourless  crystals  of  apophyllite  when  coarsely 
powdered  gave  analysis  II,  corresponding  with  the  formula 

4(CaSi,05,2H20),KF. 
The  same  sample  of  material  when  finely  powdered  contained    15-87% 
H20  (the  amount  required  by  the  above  formula  is  15-84%). 

Total,  less 
MgO.   K.,0.  Na20.      F.        H..O.      O  fur  F.   Sp  gr. 
0-04     014     15-96      —         9-77       100  31       228 
0'4S     362       0-37     1-91     1678         99'13       2-352 

L.  J.  S. 


SiOo. 

A1203. 

FeO.    CaO. 

1. 

47-34 

26-84 

Oil     011 

11. 

53  01 

— 

—     2376 
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Stellerite,  a  New  Z9olite.  Jozef  A.  Morozewioz  (Bull.  Acad. 
Xci.  Cracow,  1909,  344 — 359). — A  new  zeolite,  stellerite,  Las  been 
found  at  the  N.  W.  Cape  of  Copper  Island,  one  of  the  Komandorski 
islands  in  the  Aleutian  Group  of  Islands. 

Analysis  gave  the  following  composition  : 

SiOs.  A1A.  Fe203-  CaO.  Na20.  I  I.O. 

5923  14-41  0-22  8'23  18'15 

It  is  a  calcium  aluminoheptasilicate,  CaAl.,Si70ls,7H.,0,  and  crystal- 
lises in  the  rhombic  system,  a:  b  :  c  =  098  :"l  :  0"76l  ;  D  =  2-124,  and 
the  hardness  is  3i— 4.  On  treatment  with  hot  22V-hydrochloric  acid, 
crystalline,  doublj'  refracting  skeleton-crystals  of  silica  are  left, 
possessing  a  definite  optical  orientatiou. 

The  behaviour  of  the  zeolites  towards  hydrochloric  acid  depends  on 
the  number  of  atoms  of  silicon  to  the  molecule.  Only  when  there  are 
more  than  5  such  atoms  of  silicon  is  a  doubly  refracting  skeleton- 
crystal  of  silica  loft. 

The  general  formula  of  the  zeolites  should  be  written 
MAL.Si  „(.)„„ + .  +  mH20. 

T.  S.  P. 

Chemical  Investigation  of  Mosandrite  and  Wohlerite, 
occurring  together,  and  of  Certain  Minerals  of  the  Matrix. 
G.  P.  Tschbenik  [Bull.  Acad,  Set.  St.  I'Jtersbourg,  1909,  903—925).— 
The  author  has  ex  unined  the  various  constituents  of  a  Norwegian  ore 
(probably  from  the  shores  of  the  Langeeund  fjord),  the  principal 
one  consisting  of  pale  grey  plates  of  felspar,  D17  2'626,  having  the 
composition  : 

8iOa.  Al  ",  K,n.  .\;,.,o.  |.v,0:!.  GaO.  MgO.  TiO„  FeO. 
06-02        i  6*94  ,,  o-M  0-26         0*06       Trace      Trace 

l'\  0Oj.     Loss  at  red  heat.       Total, 

!i     i         Trace  0-42  99-48 

The  e  figures  correspond  well  with  the  formula 
30SiOj,B  \i.«» „2E  .<>,::  Na80 
or  2KsAl,Si6016,8NasAljSi6Oia. 

Next  to  i  he  felspar,  the  most  abundant  constituent  is  one  which 

Occurs  in  large  pieces  varying  in   colour  IV greenish  blue  to  reddish- 

brown,  and  exhibiting  traces  of  crystalline  faces,  The  greenish  blue 
form,  D1'  2*606,  hardness  5,  has  the  composition : 

0       MgO.      k  ,0,      Na,0.      ll.o.       v.      T 

nil  ,        0  '."■■       0-29       0-08       8  88       15  "i       "-M    Trace    88    I 

bhi    mini  ace  a  variety  of  elreolite  of  the  formula, 

I.N:,    AISill.kAI.S.II,, 

<ine   oi    the   reddish-brown   specimens  (I),    D"  2*609,   and   another 
i   on<      M).   D1'  2*494,  give  on  analysis  the  following  results  i 


OaO 

MgO 

Pe.0 

ii." 

V. 



.',  7'.' 

'I'm.  a 



11 

. 

. 

0  i  ■ 

(i  OS 

1    6 

Trace 

B9   ,i 
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These  figures  do  not  correspond  in  either  case  with  any  simple 
formula,  and  the  three  varieties,  greenish-blue,  reddish-brown,  and 
dark  reddish-brown,  certainly  represent  one  and  the  same  mineral  in 
different  stages  of  efflorescence ;  the  molecules  of  water  present 
in  the  three  cases  are  in  the  proportion  10129  :  7-217  :  13399. 

The  next  mineral  examined  consisted  of  thin,  pale  yellow  plates  with 
a  brown  tinge,  D16  2986,  hardness  4—5,  having  the  composition  : 


Sii  >,.      TiO„. 

ZtOj. 

ThO... 

IV,'  1,. 

v,o,;. 

Ce02.      CaO.      FeO.,.     MnO.    MgO 

37-19      5-13 

3-S2 

0-70 

20~S0 

0-79 

5-58       12-75       2-22       0-22      1"32 

Na.,0. 

K,0. 

A1803- 

FeA. 

11,0. 

F.          Total  (less  0=2F). 

1  -92 

0-21 

3-25 

0-25 

2-32 

2i;,                    99  89 

These  figures  correspond  with  the  formula : 
19SiO,,2TiO.>ifZrO,,ThO.,),2(Ce.,03,Y.>03),Ce0.2,7CaO,(FeO,MnO), 

MgO,(K2O,Na.,0),(Al2O3,Fe.p3),4F,4H2O. 
The  mineral  is  allied  to  those  of  the  mosandrite  group. 

A  specimen  of  woehlerite  occurring  in  the  same  ore  in  large,  yellow 
prisms,  D  3-45,  hardness  greater  than  5,  was  found  to  have  the 
composition  : 


SiO,. 

Ce,0,. 

ZrO„. 

ei,,o,. 

CaO. 

FeO.      MnO.    MgO. 

A1A 

and 

Fe.A 

30-11 

Trace 

IS -25 

12-80 

26-78 

0-70      0-57       0-16 

Traces 

Na20. 

F. 

H,0. 

Total  (lessO  =  2F). 

7-67 

2-80 

0-26 

98-92 

This 

compos 

ton  is  expressed 

approximately  by  the  formula 

10SiO„3ZrO 

-Cb205 

,10CaO,2-5Na2O,3F 

or  Zr3Cb2Ca 

0Na5F3S 

'lO^W 

T 

.  H. 

P. 

Physiological    Chemistry. 


The  Influence  of  Training  on  the  Output  of  Carbon  Dioxide 
in  Isometric  Muscular  Work.  A.  F.  Hellsten  (Skand.  Archiv. 
Physiol.,  1909,  22,  1 — 22).— The  experiments  were  carried  out  by  a 
form  of  ergograph  (Johansson's)  in  which  the  contractions  are  isometric, 
and  their  net  results  show  that  with  training  the  output  ol  carbon 
dioxide  is  diminished  for  the  same  amount  of  work.  The  amount  of 
the  decrease  varies  in  individuals.  W.  D.  H. 

"Accessory  Breathing"  in  Animal  Tissues.  Fk.  Battelli 
and  Lina  Stern  (Biochem.  Zeitsch.,  1909,  21,  487— 509).— The  experi- 
ments on  animals  recorded  lead  to  the  conclusion  that  the  respiratory 
process  consists  of  two,  probably  distinct,  parts,  main  respiration  and 
accessory  respiration  ;  the  former  falls  off,  and  then  vanishes  after 
death  ;  the  latter  continues  (especially  in  the  liver)  constant  for  a  long 
time  after  death.    Phein,  a  hypothetical  substance  previously  described 
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by  the  authors,  which  can  be  extracted  with  water  from  several  tissues 
(muscle,  liver,  etc.),  does  not  influence  accessory  breathing.  The 
respiratory  quotient  in  this  form  of  breathing  is  very  low.  The 
iufluence  of  various  factors  is  described  at  length,  and  among  these 
temperature  may  be  mentioned,  the  optimum  being  50 — 55°. 

W.  D.  H. 

Passage  of  Calcium  Ions  through  the  Blood-corpuscles. 
Hartog  J.  Hamburger  (Zeitsch.  physikal.  C/iem.,  1900,  69,  663 — 6S5i- 
— The  view  generally  held  that  blood-corpuscles  do  not  contain  calcium 
is  erroneous.  When  detibrinated  ox-blood  is  subjected  to  centrifugal 
acticn  to  remove  the  serum,  and  the  corpuscles,  after  washing  several 
times  with  a  solution  of  sucrose  to  remove  every  trace  of  calcium  and 
chlorine,  are  placed  in  dilute  sodium  chloride  solution,  calcium  can  bo 
detected  in  the  solution  after  a  time. 

When  a  little  calcium  chloride  is  added  to  blood,  it  is  found  after 
a  time  that  only  part  of  it  is  present  in  the  serum,  showing  that  the 
corpuscles  are  permeable  for  Ca'"  ions.  When  serum  mixed  with  sodium 
chloride  or  water  is  added  to  blood,  calcium  passes  from  the  serum  into  the 
corpuscles.  The  increased  proportion  of  calcium  which  has  entered 
the  corpuscles  can  be  washed  out  by  treating  the  latter  with  normal 
serum,  so  that  Ca"  ions  can  pass  in  either  direction  through  the  walls 
of  the  corpuscles. 

As  regards  the  conditions  for  the  transference  of  Ca"  ions  inside 
the  cells,  this  appears  to  occur  only  when  an  exchange  is  possible  with 
equivalent  or  non-equivalent  ions»on  the  other  side.  Differences  of 
osmotic  pressure  are  very  important  in  this  connexion.  G.  S. 

Modifications  in  the  Chemico-physical  Properties  of  Blood- 
serum  by  Heating  at  55 — 60°.     ti.  Qoagliabikllo  (Atti  R.  Aeead. 

Linen,  L909,  [v],  18,  ii,  '217 — 222). — In  blood-serum,  which  has  been 
heated  at  5D — 60°  and  then  submitted  to  dialysis,  the  globulins  are 
precipitated  more  slowly  than  in  the  original  serum,  the  retardation 
increasing  with  the  duration  of  heating.  The  heated  and  dialysed 
blood-serum  behaves  towards  the  ordinary  reagents  like  strongly 
alkaline  proteins.  The  electrical  conductivity  of  the  serum,  even  afit  t 
heating  at  55  —  C0°  for  several  days,  does  not  differ  appreciably  from 
ol   normal  serum,  but   the  vioosity  ia  augmented  by  an  amount 

increasing  with  the  duration  of  heating,  W'lun  the  heating  is  con- 
tinued for  not   less  than  twelve  davs,  the  serum  gradually  gelatinises  al 

the  ordinary  temperature  (22 — 23°).     The  velocity  of  thermal  coagu- 
lation  of    the   heated    serum    i-    notably   inferior    to    that    of    normal 
nm. 

These    observations   are    explained    U  due   to   t  lie  transformation    of 

the  proteins  of  the  serum,  by  the  prolonged  action  of  gentle  heating. 

into  alkali  proteins  (meta  pi  pari  ol    the  carbon  dioxide   is 

lied  by  the   beating,  so  that  the  alkalinity  increases,  the  alkalis 

normally  <■-. i -tent   in  the  serum   being  sufficient   to  effect  the  I 
foi  mat  ion  menl  ioned  above.  T.  II.  P. 

Estimation  of  Anttpepsin  in  Serum.  V.  OaUBO  (Hiochtm. 
Z.tiUch.,    l'JO'J,   22,   206—277).  —  Horse's  scrum    is    more    antipeptio 
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than  the  serum  of  rabbit  and  man.  In  disease  in  man,  very  little 
variation  was  found,  but  this  aspect  of  the  subject  is  to  be  continued. 
The  peptic  activity  is  determined  by  the  carmine-fibrin  method,  also 
by  the  time  taken  to  dissolve  gelatin,  or  render  a  solution  of  ricin 
clear.  W.  D.  H. 

An  Anti-Substance  to  Globin.  Carl  H.  Browning  and  G. 
Haswell  Wilson  (J.  Path.  Bad.,  1909,  14,  174— 183).— A  full 
account  of  a  research  previously  published  (this  vol,  ii.,  817). 

W.  D.  H. 

The  Influence  of  Pepsin  and  the  Amount  of  Hydrochloric 
Acid  on  the  Intensity  of  Digestion,  Especially  in  the 
Absence  of  Free  Hydrochloric  Acid.  Julius  Schutz  (Biochem. 
Zeilsch.,  1909,  22,  33 — 4-1).— Casein  and  egg-white  undergo  marked 
peptic  digestion  when  the  hydrochloric  acid  is  deficient ;  the  presence 
of  hydrogen  ions  is  not  necessary,  but  digestion  begins  when  a  very 
small  amount  of  hydrochloric  acid  united  to  the  protein  is  present. 
The  digestive  activity  on  egg-white  increases  as  more  acid  is  added, 
and  within  certain  limits  this  increase  is  proportional  to  the  square 
root  of  the  amount  of  acid.  The  square  root  rule  also  holds  for 
peptic  action  in  the  absence  of  "  free"  acid.  W.  D.  H. 

The  Relationship  between  the  Proteolytic  Power,  the 
Nitrogen,  and  the  Total  Solids  of  the  Pancreatic  Juice. 
B.  P.  Babkin  and  X.  P.  Tichomiroff  (Zeitsch.  physiol.  Chem.,  1909, 
62,  468 — 491). — A  parallelism  exists  between  the  proteolytic 
activity  of  pancreatic  juice  (dog)  as  measured  by  Mett's  method  and 
the  nitrogenous  constituents,  especially  protein,  of  the  juice.  If  the 
protein  percentage  is  taken  as  the  measure  of  the  amount  of  trypsin 
present,  the  results  of  digestive  activity  come  out  very  closely 
according  to  the  Schiitz-Borissow  law  of  square  roots.         W.  D.  H. 

Chemistry  of  Digestion  and  Absorption  in  the  Animal 
Body.  XXXIV.  Further  Methods.  E.  S.  London.  XXXV. 
Digestion  and  Absorption  in  the  Stomach  of  the  Dog.  E.  S. 
London  and  W.  W.  Polowzowa.  XXXVI.  The  Behaviour  of 
Nucleo-protein  in  the  Alimentary  Canal.  E.  S.  London. 
XXXVII.  The  Intestinal  Digestion  of  Proteins.  E.  S.  London 
and  F.  Rivosch-Sandberg.  XXXVIII.  The  Relation  between 
Digestion  Time  and  Absorption.  E.  S.  London  and  "W.  W. 
Polowzowa  (Zeitsch.  physiol.  Chem.,  1909,  62,  443—445,  446—450, 
451-454,  455—461,  462— 464).— XXX [V.  These  methods  deal  with 
details  of  operative  procedure. 

XXXV.  If  gliadin  is  administered  to  dogs,  the  glutamic  acid  is 
not  absorbed  in  the  stomach,  but  is  present  in  the  unabsorbed 
material,  not  free,  but  in  combination  with  other  constituents  of  the 
protein  molecule. 

XXXVI.  In  the  stomach  about  two-thirds  of  the  nucleo-protein 
given  passes  into  solution,  and  the  dissolved  substance  gives  the 
reactions  of  nucleic  acid.     In  the  duodenum  an  excess  of  nitrcguu 
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and  phosphorus  are  present,  which  originate  from  the  juice  secreted 
there.  The  cleavage  of  the  nucleo-protein  molecule  occurs  in  the 
intestine,  due  to  the  action  of  the  succus  entericus. 

XXXVII.  The  "formaldehyde  method  "  can  be  applied  with  good 
results  for  the  determination  of  the  amount  of  amino-acids  in  the 
intestinal  contents.  The  proteoses  and  peptones  which  leave  the 
stomach  undergo  further  cleavage  in  the  intestine,  and  this  is  the  main 
duty  of  the  pancreatic  juice. 

XXXVTIL  A  parallelism  is  shown  to  exist  between  the  time 
occupied  and  the  amount  of  digestion  and  absorption  which  take 
place.  W.  D.  H. 

Does  Absorption  depend  on  the  Surface  Tension  of  the 
Absorbed  Fluid?  Giuseppe  Bugua  (Biochem.  Zeilsch.,  1909,  22, 
1—23). — From  experiments  in  vitro  and  in  vivo  (with  intestinal  loops), 
in  which  the  surface  tension  of  solutions  of  salts  and  Witte's  peptone 
was  reduced  by  bile  and  other  substances,  the  conclusion  is  reached 
that  such  procedure  does  not  favour  absorption,  and  therefore  that 
Traube's  views  on  the  importance  of  surface  tension  are  incorrect. 

W.  D.  H. 

Action  of  Lead  Hydrosol  and  L9ad  Acetate  on  Metabolism. 
Luigi  Preti  (JJiochem.  Zeilsch.,  1909,  21,  551 — 561). — The  adminis- 
tration of  lead  hydrosol  and  acetate  to  dogs  in  non-toxic  quantities 
furthers  nitrogenous  catabolism,  leading  to  a  deficit  of  nitrogen  in  t  he 
body.  This  persists  for  days  subsequently.  The  urea  is  much 
increased  ;  the  effect  on  uric  acid  is  not  so  decided.  W.  D.  11. 

The  Biological  Action  of  Salts.  II.  Influence  of  Salts  on 
Metabolism.  Eknst  Schloss  (Jliochem.  Zeitsch.,  1909,  22,  283 — 289. 
Compare  this  vol.,  ii,  598). — The  salts  employed  lead  to  retention  of 
water  in  the  body  ;  sodium  chloride  acts  in  this  way  moid  strongly 
than  the  bromide,  and  that  more  strongly  than  the  iodide;  the 
chlorides  of  potassium  and  calcium  aro  also  the  most  powerful  salts  in 
this  direction,  Large  doses,  except  in  the  case  of  sodium  chloride, 
Lead  Inter  to  loss  of  water  and  of  body  weight.  It  is  believed  that  the 
action  of  salts  has  a  simplo  chemico-physical  explanation,  which  is 
p0  tponed  until  the  next  paper  on  the  subject.  NV.  1).  II. 

Influence  of  Carbohydrates  and  Fats  on  Protein  Meta- 
bolism. lv  Pbovak  Oathoaet  (J.  Physiol.,  1909,  39,  811 — 830).— 
From  experiments  on  man,  it,  was  Found  that  the  urinary  nitrogen 
falls  on  a  pure  oarbohydrate  diet,  but  it  rise*  markedly  on  a  pure  Fat 
diet.  During  inanition,  the  mine  always  contains  creatine,  but 
iis  amount  is  Lessened  on  taking  oarbohydrate  alone,  and  is  increased 
by  taking  Fat  alone.  The  amount  excreted  during  the  Fat  period  is 
nol  markedly  reduoed  by  adding  protein  I  o  the  food.  The  hypothesis 
i  pul  Forward  thai  oarbohydrate  are  absolutely  essential  For  endo 
collulm  \ntiiiiie  processes  in  oonnexion  with  protein  metabol 
and  i1  i  probable  that  Food  stuffs  should  be  valued,  as  Ohauveau 
suggested,  mora  on  account  ol  theii  i  oglyoogenic  than  their  iso- 
d)  hi  jnii-  value.  W,  I '.  II 
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The  Value  of  Protein-cleavage  Products  in  the  Human 
Organism.  Emil  Auderiialden,  Franz  Frank,  and  Alfred 
Schittentielm  (Zeitsch.  physiol.  Chem.,  1909,  63,  215 — 221.  Compare 
this  vol.,  ii,  817). — An  experiment  was  carried  out  on  a  boy  (with 
stricture  of  the  oesophagus,  and  who  was  fed  by  rectum)  similar  to 
those  previously  conducted  on  animals.  For  fifteen  days  he  was  fed 
on  the  abiuretic  products  of  meat  which  had  been  subjected  to  lengthy 
pancreatic  digestion.  Full  details  are  given,  the  net  result  of  which 
was  that  the  boy  remained  in  nitrogenous  equilibrium  and  even  put 
on  flesh,  whilst  his  general  condition  improved.  W.  D.  H. 

Nuclein  Synthesis  in  the  Animal  Body.  Elmer  V.  McColum 
(Amer.  J.  Physiol.,  1909,  25,  120— HI).— Without  palatability  a 
ration  may  possess  all  the  necessary  food  ingredients  and  yet  fail  to 
properly  nourish  an  animal.  This  factor  has  in  the  past  been  much 
neglected  in  attempts  to  study  the  action  of  pure  food  principles. 
Very  young  animals,  however,  adapt  themselves  to  a  low  degree 
of  palatability  more  readily  than  adults.  All  the  phosphorus  needed 
for  skeleton,  nuclein,  and  phosphatide  formation  can  be  drawn  from 
inorganic  phosphates.  An  animal  has  the  power  to  synthesise  the 
purine  bases  necessary  for  nuclein  formation  from  complexes  contained 
in  protein  molecules,  and  does  not  necessarily  use  purine  bases 
of  exogenous  origin  for  the  purpose.  W.  D.  H. 

Disappearance  of  Pentosans  from  the  Digestive  Tract  of 
the  Cow.  Elmer  V.  McCollum  and  W.  A.  Brannon  (J.  Amer. 
Chem.  Soc,  1909,  31,  1252 — 1260). — This  investigation  was  carried 
out  with  the  object  of  comparing  the  relative  ease  with  which  the 
pentosans  from  different  sources  disappear  from  the  digestive  tract, 
and  to  ascertain  the  behaviour  of  methylpentosans  under  the  same 
conditions.  Cows  were  fed  exclusively  on  plants  of  a  single  kind, 
either  maize,  wheat,  or  oats,  and  in  each  case  the  excreta  were  collected 
and  the  pentosans  estimated.  The  results  show  that  the  pentosans  of 
the  maize  plant  are  more  easily  attacked  and  disappear  from  the 
digestive  tract  to  a  greater  extent  than  those  of  the  wheat  and  oat 
j  hints,  and  that  the  methylpentosans  of  these  three  plants  are  less 
resistant  to  the  agencies  operating  in  the  digestive  tract  than  tho 
simple  pentosans.  In  order  to  study  the  action  of  the  intestinal 
bacteria  on  the  pentosans,  fermentation  experiments  were  carried  out 
with  maize  fodder,  wheat  straw,  and  oat  straw  respectively,  and  it  was 
found  that  the  pentosans  of  the  maize  plant  are  less  resistant  than 
those  of  the  oat  plant,  and  that  the  latter  are  less  resistant  than  those 
of  the  wheat  plant,  these  results  being  in  accord  with  those  observed 
in  the  feeding  experiments.  E.  G. 

Role  of  Inorganic  Phosphorus  in  the  Nutrition  of  Animals. 
Edwin  B.  Hart,  Elmer  V.  McCollum,  and  J.  G.  Fuller  (Univ. 
Wisconsin  Agric.  Expir.  Stat.  Research  Bui.,  1909,  1). — Pigs  fed  on  a 
ration  very  deficient  in  phosphorus  gained  in  weight  as  much  as  when 
receiving  abundance  of  phosphorus  up  to  a  certain  point  (70  to 
100  lbs.),  after  which  there  was  a  loss  of  weight,  followed  by  collapse. 


10^4  ABSTRACTS   OF    PRF.MTrAr.    PATF.RS. 

When  calcium  phosphates  were  added  to  rations  otherwise  deficient 
in  phosphorus,  development  was  normal,  and  the  results  equal  to  those 
obtained  with  phosphorus  wholly  in  organic  forms. 

Determinations  of  calcium  and  phosphorus  in  the  principal  organs 
and  tissues  of  pigs  fed  with  low  amounts  of  phosphorus  showed  results 
similar  to  those  obtained  with  normally  fed  pigs.  In  the  bones, 
however,  the  percentage  of  ash  was  reduced  to  about  one-half. 

A  growing  pig  (50  lbs.)  should  receive  4 — 5  grams  of  phosphorus 
per  day.  X.  H.  J.  M. 

Enzymes  of  the  Placenta.  Walther  Lob  and  Shigeji  HiGUcnr. 
Ash  Constituents  of  the  Placenta.  Shigeji  Higuchi  (Biochem. 
Zeilsch.,  1909,22,  316— 336,  341— 344.  Compare  this  vol.,  ii,  76).— The 
blood-free  piacenta,  whether  fresh  or  dried,  contains  catalase,  oxydase, 
and  a  diastase  which  acts  on  starch  and  glycogen.  Inulase,  lactase, 
invertase,  glycolytic  and  lipolytic  enzymes  are  present  in  fresh,  but 
not  in  dry,  placenta.  The  same  is  true  for  a  pepsin-like  enzyme,  but 
enzymes  of  the  type  of  erepsin,  urease,  and  de-amidases  are  absent. 

The  various  mineral  constituents  were  estimated  and  the  results 
given  in  a  table.  Sodium  salts  are  the  most  abundant.  Calcium 
salts  show  great  variations.  By  washing  out  the  blood,  the  yield  of 
iron  is  lessened  from  0'07  to  0  014%.  W.  D.  11. 

Purines  and  Purine  Metabolism  of  the  Human  Foetus 
and  Placenta.  H.  Gideon  Wells  and  Harry  J.  Cooper  (J.  Jliol. 
Cham.,  1909,  6,  469—482.  i  Compare  this  vol.,  ii,  749).— Guanaso 
appears  at  the  third  month  of  fietal  life,  and  adenase  at  the  fifth 
month.  The  liver  at  the  fifth  month  contains  both  enzymes,  thus 
differing  from  the  pig  and  dog's  livers.  Xantho-oxydase  is  demon- 
strable in  the  liver  and  combined  viscera  at  full  term,  but  not  in 
muscle,  intestines,  kidney,  spleen,  or  thymus.  It  appears  at  or  after 
the  sixth  month.  It  is  an  enzyme  which  is  easily  destroyed.  Tho 
oncolytic  enzyme  is  absent  throughout.  Fietal  tissues  contain  more 
guanine  than  adenine,  for,  after  autolysis,  twice  as  muoh  xanthine  as 
hypoxanthine  is  found.     The  presence  of  xantho-oxydase  or  uri 

I    nol     be    demonstrated   iu   mature    placenta.      The    piacenta 
contains  II   ,  of   nitrogen  (dry   weight),    and  about   -\%  of  this  is 
purine  nitrogen  ;  of  this,  46  ,  is  guanine,  401     is  adenine,  and 
hypoxanthine.     Xanthine  occurs  in  traces  only,  W.  1>.  11. 

Trypsinogen  and  Bnterokinase  in  the  Newborn  Child 
and  in  the  Human  Embryo.  Jussuv  Ibrahim  (Biochtm,  Ztitaoh., 
1909,22,  -I  32)  -The  various  proteolytic  ensymes  of  the  human 
alimentarj  canal  an  pre  snt  at  birth,  They  appear  almost  Bimul- 
ously  during  Festal  life;  pepsin  appears  at  cue  beginning  of  the 
fourth  month,  trypsin  during  the    sine  month,  enterokinase  at   the 

same  tim ■  a  little  later,  and  erepsin  in  the  fifth  month. 

W.  D.  il. 

Chemical  Composition  of  the  Dog's  Body.     •!    Stockiiai 

i     Znltch,  .'2,   244—265).     Statistical    tablei  of  the 
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weight,  percentage  of  nitrogen,  and  other  details  of  the  tissues  and 
organs  of  four  dogs.  Two  of  these  were  fed  on  protein-poor  and  two 
on  protein-rich  diet;  in  the  latter,  the  nitrogen  of  liver  and  muscles 
was  increased.  W.  D.  H. 

The  Physiology  of  the  Glands.  XIV.  The  Influence  of 
Proteins  and  Protein  Degradation  Products  on  the  Activity 
of  the  Liver.  Leon  Asiier  and  Dimitri  Pletnew  (Biochem.  Zeitsch., 
1909,  21,  355 — 380). — The  method  of  investigation  consisted  in 
.uliling  to  dogs'  diets  sugar  in  quantities  just  insufficient  to  produce 
alimentary  glycosuria,  and  then  superimposing  on  these  diets  proteins, 
or  peptones,  or  amino-acids.  These  additions  caused  glycosuria,  and 
as  sugar  output  is  regulated  by  the  liver,  the  conclusion  was  drawn 
from  the  results  that  this  organ  takes  part  in  the  metabolism  of 
protein  and  protein  degradation  products,  the  addition  of  such  pro- 
ducts taxing  the  capacity  of  the  liver  beyond  its  physiological  limits. 
This  conclusion  is  also  fortified  by  the  fact  that  bile  pigments  also 
appear  in  the  urine.  The  sugar  output  lasts  until  the  day  after  the 
administration  of  the  extra  protein  or  protein  degradation  products. 

S.  B.  S. 

The  Part  Played  by  the  Liver  in  Creatinine  Meta- 
bolism. E.  S.  London  and  N.  Boljarski  (Zeitsch.  physiol.  Chem., 
1906,  62,  465 — 467). — From  experiments  on  two  dogs,  in  which  the 
liver  was  thrown  out  of  gear  by  an  Eck's  fistula,  the  following  con- 
clusions are  drawn.  The  amount  of  creatine  excreted  is  greatest  on 
days  when  no  food  is  given.  The  admixture  of  creatinine  with  the 
food  does  not  increase  the  amount  found  in  the  urine ;  admixture  of 
the  food  with  creatine  caused  no  increase  in  the  excretion  of  that 
substance,  but  raised  the  output  of  creatinine.  Sodium  nucleate 
produces  no  marked  result.  W.  D.  H. 

Autolysis.  T.  Kikkoji.  Autolysis  and  Preservatives.  Ernst 
*alkowski  (Zeitsch.  physiol.  Chem.,  1909,  63,  109—135,  136—142).— 
The  first  paper  relates  to  the  action  of  chloroform  water,  toluene,  and 
mixtures  of  these  reagents  in  varying  proportions,  also  to  the  action 
of  formaldehyde  and  benzoic  acid  on  the  course  of  autolysis.  The 
optimum  concentration  of  each  is  determined,  but  autolysis  runs  a 
quicker  course  when  the  optimum  concentration  of  some  preservatives 
is  used  than  it  does  for  others,  for  instance,  it  is  more  rapid  for 
benzoic  acid  in  comparison  with  chloroform.  The  second  paper  is 
mainly  critical,  and  emphasises  the  point  that  the  antiseptic  selected 
is  not  immaterial,  and  neglect  to  recognise  this  will  explain  divergent 
results  hitherto  published.  W.  U.  H. 

The  Non-dependence  of  Autolytic  Protein-cleavage  on  the 
Presence  of  Blood.  Ernst  Bloch  (Biochtm.  Zeitsch.,  1909,  21, 
519 — 522). — The  autolytic  enzymes  which  pioduce  protein-cleavage  in 
the  dog's  liver  are  really  tissue-enzymes,  and  bring  about  autolysis 
when  the  organ  is  entirely  freed  from  blood.  W,  1>.  H. 
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The  Hsemolytically  Acting  Organ  Extracts.  Julius  Morgen- 
roth  and  P.  Schafer  (Biochem.  Zeitsch.,  1909,  21,  305—320). — The 
extracts  of  organs  which  act  hamiolytically  owe  this  property,  not  to 
substances  in  solution,  but  to  substances  in  suspension.  Experiments 
were  carried  out  with  alcoholic  extracts  of  pancreas  (mado  by  ex- 
tracting the  organ  with  alcohol  diluted  with  physiological  saline)  to 
determine  the  conditions  under  which  the  most  active  preparations 
could  be  obtained.  It  was  found  that  the  extracts  made  from  organs 
of  well-fed  animals  were  more  active  if  the  organs  had  been  previously 
allowed  to  autolyse  for  some  hours  at  room  temperature.  The  ex- 
tracts from  fresh  organs  of  fastiDg  animals  were  more  active  than 
those  from  well-fed  animals  ;  there  was  not  the  corresponding  in- 
crease in  activity  in  this  case  after  autolysis.  It  was  also  shown  that 
the  matter  causing  haemolysis  can  be  taken  up  by  suspended  matter, 
as  experiments  made  with  particles  of  coagulated  serum  proteius  with 
sodium  oleate  solutions  showed.  The  particles  of  protein  which  had 
taken  up  the  oleate  were  capable  of  acting  ha?molytically.     S.  B.  S. 

Action  of  Extracts  of  the  Pituitary  Body.  Henry  H.  Dale 
(Bio-Cliem.  J.,  1909,  4,  427 — 447). — Extracts  of  the  posterior  lobe  of 
the  pituitary  directly  stimulate  all  kinds  of  involuntary  muscle 
without  any  relation  to  innervation.  The  action  is  nearly  allied  to 
that  of  digitalis,  but  the  pituitary  substance  acts  less  powerfully  on 
the  heart,  and  more  powerfully  on  plain  muscle,  than  the  members  of 
the  digitalis  group.  The  active  principle  is  excreted  in  the  urine. 
Repeated  injections  produce  no  true  immunity  in  the  sense  that 
immune  substances  are  developed.  The  evidence  adduced  by  Schafer 
and  Herring,  that  the  extract  contains  separate  pressor  and  diuretic 
substances,  is  considered  inadequate.  W.  1).  II. 

Chemico-pbysical  Investigations  on  the  Crystalline  Lens. 
G.  QuAGLIABIBLLO  (Atti  R.  Acead.  Lincei,  1909,  [v],  18,  ii,  28S — 294. 
Compare  Bottazzi  and  Sealinei,  this  vol.,  ii,  502). — The  author  has 
studied  the  velocity  of  coagulation  of  the  crystalline  lens  at  65  in 
0"!  sodium  chloride  solution,  with  and  without  the  addition  of 
various  proportions  of  sodium  hydroxide. 

\\  i  ill  (lit,,  Bodium  chloride  solution  at  65  ,  the  ratio  of  the  surface 
of  the  lens  in  si|.  cm.  to  the  time  occupied  in  coagulation  in  minutes 
has  the  constant  value  0-0186,  so  that  the  true  measure  of  the 
velocity  <>!  coagulation  oi  a  solid  is  given  by  the  area  <>l  the  Burfaoe 

u  In    |  ttes  in  unit   lime. 

In  presence  ■>!  sodium  hydroxide,  the  velocity  of  coagulation 
dimini  hes  with,  but  nut-  proportionally  Ob,  the  concentration  of  the 

alkali.      The    curve    Connecting    the     velocity     with    conn  lit  rat  ion     of 

sodium  hydroxide  resembles  a  logarithmic  curve,  ami  is  apparently 

aptotic  to  the  concentration  axis,    The  imbibition  oi  the  lens  in 

alkali  en-  acid  solution  is  ool  augmented  or  diminished  by  decrease  or 

ineien   e  of  I  he  (>:- tie    pre     hi.    nf   the  solution    in    which    the    bus    is 

Minn,  i  T.    II      P. 

DiiiHtuni'H.    III.    The  Behaviour  of  tho  Di  n  the  Blood. 

.Inns  W..IU..I  mi  hi  (Bioohem.  Ztittoh.,   1909,  21,  381—422).     The 


PHYSIOLOGICAL   CHEMISTRY.  1037 

diastatic  power  was  estimated  by  the  author's  method,  by  determining 
the  smallest  quantity  of  the  ferment  which  is  capable  of  degrading 
5  c.C.  of  a  \%  starch  solution  to  dextrin  in  a  given  time  (twenty-four 
hours),  using  iodine  solution  to  determine  this  factor.  It  was  found 
that  the  starch  degradation  products  under  these  conditions  caused  no 
inhibition  of  the  ferment  action.  The  diastatic  power  of  serum  is  the 
same  as  that  of  plasma.  Treatment  of  the  serum  with  fibrin  does  not 
diminish  its  diastatic  capacity.  The  diastatic  capacity  remains 
unchanged  on  keeping  the  serum  (under  aseptic  conditions)  for  several 
months.  The  diastatic  concentration  of  serum  from  all  the  superficial 
blood-vessels  is  the  same.  The  smallest  amounts  of  diastase  are 
found  in  human  blood,  ox,  and  goat ;  somewhat  more  is  found  in  the 
blood  of  rabbits,  and  the  largest  quantities  in  the  blood  of  guinea-pigs 
and  dogs.  The  blood  of  a  fasting  dog  contains  as  much  ferment  as 
that  of  a  well-fed  animal.  The  quality  of  the  diet  has  no  influence  on 
the  amount  ;  neither  have  specific  excitants  of  the  pancreas,  such  as 
secretin  and  hydrochloric  acid.  The  ligaturing  of  the  pancreatic 
ducts  increases  the  amount  largely.  The  increase  commences  after 
three  to  four  hours,  reaches  its  maximum  in  twenty-four  hours,  at 
which  it  remains  for  several  days  (generally  six  to  eight),  after  which 
the  quantity  gradually  returns  to  the  normal.  The  increase  also  occurs 
when  the  animal  is  kept  without  food  after  the  operation.  Increase 
also  occurs  even  after  ligature  of  a  single  duct.  It  occurs,  too,  after 
partial  extirpation  of  the  pancreas.  Adrenaliue-glycosuria,  phloridzin, 
and  phloretin  diabetes  have  no  influence  on  the  quantity  of  diastase. 
Asphyxia  does  not  increase  the  amount.  The  pancreas  is  not  the  sole 
source  of  the  diastase  of  the  blood.  S.  B.  S. 

Diastases.  IV.  The  Question  of  the  Internal  Secretion  of 
the  Pancreas.  R.  Ehrmann  and  Julius  \Yohlgemuth  (Biochem. 
Zeitsch.,  1909,  21,  423— 431).— The  quantity  of  diastase  from 
the  blood  taken  from  the  vena  pancreatico-duodenalis  was  compared 
with  that  of  the  blood  taken  from  a  femoral  artery.  In  only 
one  case  (several  experiments  were  carried  out  under  different 
conditions  of  nutrition)  could  an  increased  quantity  from  the  former 
vein  be  detected,  and  this  was  only  very  slight.  Care  was  taken 
that  none  of  the  blood  came  into  contact  with  any  of  the  gland 
substauce.  S.  B.  S. 

Diastases.  V.  The  Behaviour  of  the  Diastase  of  the 
Urine.  Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1909,  21, 
432  —  446). — The  acidity  or  alkalinity  of  the  natural  urine  is  without 
marked  effect  on  the  diastatic  action.  The  urine  of  males  contains 
more  diastase  than  that  of  females.  In  fasting  condition,  the  urine 
contains  the  most  diastase  ;  the  quantity  sinks  after  ingestion  of  food, 
and  reaches  a  minimum  in  three  to  four  hours,  afterwards  it  rises 
again.  Similar  results  were  obtained  with  rabbits'  urine.  The  amount 
of  diastase  in  dogs'  urine  is  small.  In  cases  of  nephritis  and 
diabetes,  the  amount  was  smaller  than  the  normal.  In  dogs  with 
ligatured  pancreatic  ducts,  the  amount  of  diastase  ran  parallel  with 
that  found   in  the   blood  (see  preceding  abstract).  *A  high  diastase- 
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concentration  was  also  found  at  times  in  the  urine  of  human  patients 
with  obstructed  pancreatic  duct.  In  dogs  with  obstructed  bile  ducts, 
an  increase  in  the  diastase  in  the  urine  was  only  observed  after  several 
days.  This  increase  is  probably  due  to  a  disturbance  in  the  pancreatic 
duct  as  a  result  of  the  operation,  and  not  a  direct  consonuence  of  tho 
ligature  of  tho  bile  duct.  If  the  latter  is  ligatured  in  animals  in 
which  the  pancreatic  duct  had  been  previously  obstructed,  no  increase 
of  diastase  in  the  urine  was  observed.  S.  B.  S. 

Diastases.  VI.  The  Influence  of  the  Bile  on  Diastases. 
Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1909,  21,  447 — 459). — Bile 
alone  has  little  diastatic  power.  It  has,  however,  the  power  of 
increasing  the  diastatic  action  of  other  plant  and  animal  diastases 
(diastases  of  saliva,  serum,  pancreas,  etc.).  The  activating  action  is 
probably  due,  not  to  a  ferment,  but  to  a  heat-stable,  dialysable 
substance  which  is  soluble  in  alcohol.  S.  B.  S. 

Diastases.  VII.  The  Diastase  Content  of  Different  Organs 
of  the  Rabbit  under  Normal  and  Pathological  Conditions. 
A  Contribution  to  the  Subject  of  the  Nature  of  Phloridzin 
Diabetes.  Julius  Wohlgemuth  and  J.  Benzur  {Biochem.  Zeitsch., 
1909,  21,  460 — 475). — Tho  kidneys  contain  the  largest  amount  of 
diastase  ;  tho  muscles  contain  less,  and  the  liver  less  still.  Phloridzin 
increases  the  amount  of  diastase  in  the  kidneys,  and,  in  two  out  of 
four  cases,  the  amount  in  the  liver.  It  had  no  effect  on  the  diastase 
content  of  the  blood.  The  action  of  phloretin  was  similar.  No 
increase  in  the  amount  of  liver  diastaso  was  observed  after  adminis- 
tration of  adrenaline.  The  authors  discuss  the  bearing  of  their  results 
on  tho  question  of  phloridzin  diabetes.  S.  B.  S. 

Diastases.  VIII.  The  Influence  of  Radium  Emanations  on 
the  Action  of  the  Diastatic  Ferment.  S.  Lof.wentiiai.  ami 
Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1909,21,476 — 188).     Radium 

emanations  favour  the  action  of  the  diastatic  ferment  of  the  blood, 
liver,  saliva,  and  pancreas.  Tho  action  is  not  immediate,  for  in  the 
I  went]  four  hours  an  inhibition  is  observed.  This  passes  off,  and 
finally  there  is  an  increased  action.  In  oertain  cases,  however,  only 
i  he  inhibitory  action  was  observed.  S.  B.  S. 

Oxidation  Products  of  Cholesterol  in  the  Animal  Organism. 
IV.     Isaac   LifsohOtz  (Zeitsoh.  phyriol.  Chun.,   1909,  63,  222      ,;i 

Compare  this  vol.,  ii,  77). — Tl zycholesterols  of  the  blood-fat,  which 

are  almo  pletely  absent  in  the  liver  cells,  mo  believed  to  bo 

formed  by  the  liver  into  aoid  compounds  in  the  bile.     Although 

found  hi  certain  organs,  thej  are  noi  only  absent   from  the  liver,  but 

ai  o  in  the  bile  and  ftecea  of  the  animals  investigated  (ox  and  horse). 

The  paper  contains  a  discussion  of  the  probabl le  of  oholesterol  in 

the  body,  m  I   imong  the  Functions  attributed  to  it  is  that  of  s  Bisting 

iMlieath>li   in  the  Upper  part  ul    I  he   ml.     line.  \Y .    D.    II. 

The  Biological  Significance  of  Lecithin.     III.     The  Lecithin 

Iron  Content  of  Buman  Milk  and  Cow's  Milk.    W.  Qlikis 

(Bioehtm.  Zeit  oA.,  1909,  21,  348     354),     When  the  fats  are  separated 
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from  milk,  practically  nil  the  lecithin  (as  determined  by  phosphorus 
estimations  in  the  whole  milk  and  the  cream)  goes  into  the  cream. 
The  total  lecithin  iron  was  also  determined,  and  it  was  found  that  the 
higher  the  lecithin  content,  of  a  given  sample,  the  higher  was  the  iron 
content.  S.  B.  S. 

Pentoses  in  the  Urine  of  Men  and  Animals.  Utilisation  of 
Pentoses  in  the  Animal  Organism.  Luigi  Cominotti  (Biochem. 
Zeitsch.,  1909,  22,  106 — 119). — Herbivora  and  pigs  on  an  abundant 
diet  excrete  pentoses  in  their  urine,  but  only  in  small  quantities  as 
compared  with  the  pentosans  in  the  food.  The  greater  part  of  the 
pentosans  is  therefore  utilised  in  the  bod}'.  Pentose  is  absent  from 
the  urine  of  dogs  on  bread  and  meat  diet,  and  of  men  on  a  meat  diet, 
but  human  urine  always  contains  pentose  if  the  diet  is  a  mixed  one. 
In  the  fasting  horse,  pentose  disappears  from  the  urine,  but  on  pro- 
longed inanition  it  reappears  in  small  quantities  ;  this  is  probably  due 
to  the  catabolism  of  certain  organs  which  yield  pentose.     W.  D.  H. 

The  Question  of  the  Existence  of  Glycine  in  Normal  Human 
Urine.  G.  Oehler  (Biochem.  Zeitsch.,  1909,  21,  484— 486).— The 
glycine  was  isolated  in  the  form  of  the  /3-naphthalenesulphonyl  chloride 
derivative.  The  urines  of  twelve  healthy  workers  of  the  Pathological 
Institute  of  Berlin  were  examined.  In  eleven  cases  the  quantity  of  the 
derivative  isolated  was  too  small  to  determine  gravimetrically,  and  in 
a  twelfth  case  0-051  gram  was  obtained.  S.  B.  S. 

The  Aromatic  Compounds  in  Urine.  W.  Mooser  (Zeitsch. 
physiol.  Chem.,  1909,  63,  155 — 200). — In  estimating  phenol  and 
;>cresol  in  urine  by  Kossler  and  Penny's  method  (Abstr.,  1893,  ii, 
100),  several  difficulties  have  been  met  with.  The  method  of  distilla- 
tion with  sulphuric  acid  in  order  to  hvdrolyse  phenylsulphuric  acids 
and  subsequent  titration  gives  low  results  for  £>-cresol.  This  can  be 
overcome  by  using  phosphoric  acid  in  place  of  the  sulphuric.  It 
is  also  shown  that  when  phenols  are  distilled  with  calcium  carbonate 
and  water,  evolution  of  carbon  dioxide  occurs,  and  a  portion  of  the 
phenol  remains  in  the  distillation  flask  as  a  calcium  phenoxide.  This 
is  overcome  by  passing  a  stream  of  carbon  dioxide  through  the  ilask 
during  the  distillation.  The  following  is  the  general  method  for  estimat- 
ing phenols  in  urine  recommended.  A  weighed  quantity  (250 — 500 
grams)  of  the  urine  is  made  faintly  alkaline,  and  evaporated  to  one  fifth 
of  its  volume  on  the  water-bath.  It  is  transferred  to  a  distillation 
flask  fitted  with  a  condenser  and  receiver.  Syrupy  phosphoric  acid  is 
run  in  (about  one-fifth  of  the  original  volume  of  urine),  and  the  whole 
well  shaken  and  distilled  to  about  100  c.c.;  50.  c.c.  of  water  are  added, 
and  the  distillation  continued.  These  operations  are  repeated  until  a 
drop  of  the  distillate  no  longer  gives  the  Millon  test.  An  excess  of 
calcium  carbonate  is  added  to  the  distillate  in  a  capacious  tlask,  and 
the  distillation  repeated  whilst  a  stream  of  pure  carbon  dioxide  is  led 
through  the  apparatus.  Water  is  added,  and  the  distillation  con- 
tinued until  all  the  phenol  has  passed  over,  when  the  distillate 
is  titrated  by  Kossler  and  Penny's  method. 
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The  results  obtained  show  that  1  litre  of  fresh  cow's  urine  contains 
0-5 — 0"77  gram  of  combined  js-cresol  during  winter  feeding  and 
0-25 — 0*46  gram  during  summer  feeding.  When  the  urine  (winter 
feeding)  is  allowed  to  undergo  decomposition,  the  amount  of  jo-cresol 
increases,  as  a  rule,  to  an  appreciable  extent  (1-13  grams  per  litre),  and 
a  small  part  of  this  is  in  the  free,  but  the  greater  proportion  is  still  in 
the  combined,  state. 

The  average  amount  of  combined  p-cresol  in  human  urine  is 
0-036 — 0-053  gram  per  diem. 

In  estimating  benzoic  acid  in  decomposed  urine,  the  authors  add 
sulphuric  acid  and  extract  with  light  petroleum  (b.  p.  40°)  in  a  Katz 
apparatus,  and  titrate  with  standard  alkali,  using  litmus  as  indicator. 
The  results  show  some  8'5  grams  of  benzoic  acid  per  litre  of  decomposed 
urine. 

The  results  of  an  investigation  as  to  the  phenols  present  in 
cow's  urine  indicate  that  phenol  itself  is  absent,  and  that  the  chief 
substance  is  /)-cresol,  with  probably  a  small  amount  of  the  nieta- 
compound. 

Stadeler's  oil,  urogon  (Annalen,  1851,  77,  17),  has  been  examined. 
It  was  separated  from  the  alkaline  solution  of  phenols  by  extraction 
with  light  petroleum.  Its  analyses  agree  fairly  well  frith  the  formula 
C7HgO.  It  has  b.  p.  199-9°  (corr.),  as  determined  by  Schliermacher's 
method,  mol.-wt.  130,  D15  1-0201,  and  w2t  1-5289.  It  is  insoluble  in 
water,  and  is  decomposed  when  warmed  with  alkalis ;  with  dilate 
alkalis  it  gives  a  hydrocarbon,  urogene,  and  when  fused  with 
potassium  hydroxide  yields  a  phenol  (urogol).  Dilute  chromic  acid 
has  no  action  on  the  oil,  and  permanganate  yields  no  definite  products. 
The  oil  forms  additive  compounds  with  bromine  and  iodine, 

Urogene,  C21H,,,  crystallises  in  slender  needles,  has  m.  p.  59-9 — 60°, 
and  b.  p.  140  /high  vacuum  (green  light).  It  does  not  combine 
with  bromine  even  in  sunlight.  It  is  possible  that  rogene  is  identical 
with  WillstattPi's  phyteno  (Abstr.,  1907,  i,  781). 

Uroyol,  CyHgO,  has  b.  p.  207-6°  (corr.),  »-"  1  .">:;<>.-,  i,  and  gives 
the  ordinary  phenolic  reactions.  It  yields  an  iodo-derivative  of 
a  grass-green  colour.  J.  J.  S. 

Chemistry  of  Cancer.  S.  Yoshimoto  {Bioehem.  Zdtsch.,  1909, 
22,  299 — 308), — I  luring  autolysis  of  the  cancerous  liver  and  still 
more  of  the  cancerous  breast,  proteolysis  is  much  more  energetic  than 
in  normal  tissues,  and  this  depends  nut  on  the  tumour  itself,  but 
"ii  the  portions  of  the  organ  which  are  still  approximately  normal. 
The  partition  of  nitrogen  in  the  autolysed  Quid  differs  in  liver  oanoer 
from  that  obtained  from  the  normal  organ  in  two  points,  namely, 
in  a  le  sening  of  tin-  purine  nitrogen,  and  an  increase  in  the  nitrogen 
of  diamino-acids,  ammonia,  and  peptone,  w.  l>.  II. 

Chemical   Composition   of    Milk   from   Tuberculous   Cows. 

\.   ttoNVOUin   (Compt.  rend.,    L909,    149,   'ill     645).     The  author 

:-i\'     in   tabular  form   the  results  of  anal}  i ih   of   milk   from   i 

in    van. in  o)     tuberculosis,      The  fats,    lactose,   and    casein 

diminish  with  the  i reei  ol  the  malady,  whilst  the  total  nitrogen 
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increases,  owing  to  increased  infiltration  of  proteins.  The  ash 
increases,  especially  the  sodium  chloride.  The  refractive  index  of 
the  serum  diminishes,  whilst  its  electrical  conductivity  increases. 
In  the  more  advanced  stages  of  tuberculosis,  the  composition  of  the 
milk  approximates  to  that  of  blood-serum.  W.  0.  W. 

The  Physiological  Effects  of  Selenium  Compounds  with 
Relation  to  their  Action  on  Glycogen  and  Sugar  Derivatives 
in  the  Tissues.  Charles  0.  Jones  (Bio-Chem.  J.,  1909,  4,  405 — 419). 
— In  the  body,  selenate  is  reduced  to  selenite  ;  a  small  quantity  is 
excreted  in  the  urine,  and  the  remainder  is  carried  to  the  spleen  and 
liver,  where  it  is  reduced  by  dextrose  to  selenium  ;  when  dextrose 
furnished  from  the  glycogen  is  becoming  exhausted,  fat  is  called 
on.  There  is  a  retention  of  chlorides,  a  disappearance  of  hydrochloric 
acid,  and  a  great  relish  for  sodium  chloride.  This  is  interpreted  as 
meaning  that  the  salt  raises  the  sugar  in  the  blood  to  satisfy  the 
selenite,  and  so  protect  the  cells  from  toxic  effects. 

It  is  suggested  that  dextrose  is  possibly  the  means  by  which  all 
reduction  processes  in  the  body  are  brought  about.  W.  D.  H. 

The  Action  of  Thorium  on  the  Normal  and  on  the  Fatty- 
Degenerated  Heart.  S.  Tuveri  (Arch.  Farm,  sperim.,  1909,  8, 
i'.'T — 306). — The  thorium  salts  act  exactly  in  the  same  way  as  the 
Ciesium  salts  on  the  excised  frog's  heart  both  when  in  normal  con- 
ditiou  and  after  fatty  degeneration.  S.  B.  S. 

The  Fate  of  Lactic  Acid  in  Normal  Animals,  and  in  those 
Poisoned  with  Phorphorus.  E.  Xeubauer  (Arch.  exp.  Path. 
Pharm.,  1909,  61,  387 — 400). — If  sodium  lactate  is  given  to  normal 
rabbits,  it  is  not  completely  burnt  in  the  body,  but  it  partly  leaves 
the  body  in  the  urine  as  lactic  acid,  and  in  the  form  of  other  acids 
soluble  in  ether.  In  rabbits  poisoned  with  phosphorus,  exactly  the 
same  occurs.  The  administration  of  sugar  or  alanine  does  not  increase 
the  urinary  acids  which  are  soluble  in  ether,  in  either  class  of  animals. 

W.  D.  H. 

The  Behaviour  of  3  :  5-Diiodo-/- tyrosine  and  3  : 5-Di-iodo  ?•- 
tyrosine  in  the  Animal  Organism.  Adolf  Oswald  (Zeitsch. 
physiol.  Chem.,  1909,  62,  399 — 403). — The  two  substances  were 
administered  to  dogs  and  rabbits,  and  the  excreta  examined. 
From  the  urine,  the  major  part  of  the  iodine  was  recovered,  and  in  the 
case  of  the  /-compound,  about  46 ",,  was  present  in  ionised  form  ;  in  the 
case  of  the  r-compound,  about  50',,.  The  compounds,  in  which 
the  remainder  of  the  iodine  occurred,  are  not  yet  fully  identified. 

W.  D.  H. 

Physiological  Behaviour  of  !-  and  (Z-Suprarenine.  V.  Emil 
Abderhaldbn,  Kahi.  Eautzsch,  and  Fkan/.  Muller  (Zeitsch.  physiol. 
Chem.,  1909,  62,  404—409.  Compare  this  vol.,  ii,  751). — In  dogs,  the 
previous  administration  of  rf-suprarenine  does  not  modify  the  effect 
produced  on  blood-pressure  by  the  injection  of  d-  and  /-suprarenine. 

W.  D.  H. 
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The  Varying  Activity  of  a^oMorphine  Preparations  and 
the  Pharmacological  Behaviour  of  «/)oMorphine  Derivatives 
(Euporphine,  etc.).  Eeich  Harnack  and  Hermann  Hildebrandt 
{Arch.  exp.  Path.  Pharm.,  1909,  61,  343 — 362). — There  are  doubtless 
several  a/iomorphines  related  closely  to  one  another,  but  differing  in 
their  action  on  frogs  ;  their  paralysing  action  on  the  central  nervous 
system  and  on  striped  muscles  is  about  equal.  The  amorphous 
varieties  show  actions  differing  qualitatively  on  warm-blooded  animals. 
Bergell  and  Pschorr's  dibenzoyla^oomorphine,  in  which  the  hydroxyl 
groups  are  no  longer  intact,  is  not  an  emetic.  The  euporphine 
(a/jomorphine  methobromide)  of  the  same  authors  is  a  very  feeble 
emetic,  although  the  hydroxyls  are  intact ;  it  has  a  curare-like 
action.  A  combination  of  the  ammonium  base  of  euporphine  with 
a/wuiorphine  raises  the  paralysing  action  on  the  frog.  Com- 
mercial euporphine  contains  8 ",',  of  opotnorphine,  and  acts  as  an  emetic. 

W.  D.  H. 

The  Behaviour  of  Synthetic  Muscarine  in  the  Animal 
Body.  II.  Hermann  Fuhner  [and,  in  part,  E.  Rosenow]  (Arch.  exp. 
Path.  Pharm.,  1909,  61,  283—296.  Compare  Abstr.,  1 908,  ii,  1061).— 
The  estimation  of  synthetic  muscarine  may  be  carried  out  biologically 
on  the  isolated  frog's  heart.  Rabbits  fed  on  muscarine  pass  it  in  their 
urine  in  small  quantities,  but  if  the  drug  is  given  subcutaneously, 
much  more  is  present.  The  urine  of  rabbits  on  a  mixed  diet  has  a 
slight  muscarine-like  action.  If  muscarine  is  given  in  lethal  doses,  it 
can  be  detected  in  the  blood,  but  not  when  it  is  given  in  non-lethal 
doses.     Similar  experiments  were  made  on  cats.  W.  I).  H. 

Action  of  Poisons  on  Tissue  Respiration.  Horace  .M.  Vkunon 
(J.Physiol.,  1909,39, 149— 183).— Freshly  excised  rabbits' kidneys  were 
perfused  with  saline  solution  containing  the  poison  for  half  an  hour, 
and  then  with  oxygenated  saline  for  ten  hours.  The  oxygen  absorbed 
and  carbon  dioxide  produced  were  estimated.  Various  poisons  were 
found  to  depress  the  respiratory  activity  in  different  degrees.  A 
theory  is  propounded  that  the  tissues  ran  absorh  oxygen  by  means  of 
a    substance    present   which    forms    an    organic    peroxide,  and    this    by 

the  help  of  a  peroxidase  ean  transfer  the  owgen  to  amino-aoids  and 

carbohydrates  in  tho  tissues.  Some  poisons  (hydrocyanic aoid|  sodium 
fluoride,  etc.)  paralyse  respiration  by  muting  with  aldehyde  groupings, 
and  others  (formaldehyde,  aeel  ,  and  alkalis)  paralyse  the  power 
of   forming   carbon   dioxide    by    destroying    I  bo    peroxidase,. 

W.   I>.   II. 

Poisoning  with  Inorganic  and  Organic  Acids.      Alexander 
Szn.i  {Pfliigtr'$   Archiv,  1909,  130,  134—135).      By  means  of  expert 
menis  on  animal.-.,   >t   has   been   deduced   thai    th  tction   of 

c  acids  is  dependent,  as  a  rule,  on  their    trength,  that  is 
amount  of  their  dissociation  ;  this,  however,  is  not  always  the  i 
1 1 1 pii u i  ii-  in-ill  being,  for  in  tanoe,  muoh  more  lethal  than  nitric  acid. 
In  the  cic  of  organic  aoids,  the  di  isociation   con  I  tuts   hear  no    r<  la 
t urn  whatevei   to  their  toxicity j  the  physiological  action  ii   dui 
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alone  to  the   dissociated   hydrogeu  ions,   but  also,    and  in  a   greater 
degree,  to  the  undissociated  pails  of  the  molecule.  W.  D.  H. 

Toxicology  of  Tin  with  Special  Reference  to  the  Metallic 
Contamination  of  Canned  Foods.  Samuel  B.  Schryver  (J. 
Hygiene,  1909,  9,  253 — 263). — Quantities  of  tin  approximating  two 
grains  to  the  pound  are  unusual  and  unnecessary,  and  any  food  stuff 
containing  such  quantities  should  be  regarded  with  suspicion  as  likely 
to  cause  irritant  poisoning.  A  summary  is  given  of  a  large  number 
of  analyses  of  canned  foods  contaminated  by  metal,  most  of  which  had 
been  in  tins  for  years.  Experiments  showed  that  the  ingestion  of 
such  foods  was  very  unlikely  to  be  followed  by  chronic  tin  poisoning. 
A  method  is  described  by  means  of  which  tin  can  be  rapidly  estimated 
colorimetrically.  W.  D.  H. 

The  Abolition  of  Oxalic  Acid  Poisoning  in  the  Frog,  and 
the  Cause  of  Oxalic  Acid  Action.  Hans  Januschke  (Arch.  exp. 
Batt.  /'harm.,  1909,  61,  363 — 375). — The  frog's  heart,  paralysed  by 
oxalic  acid,  begins  to  beat  again  on  the  injection  of  calcium  chloride. 
The  toxic  action  of  the  acid  on  other  organs  is  similarly  antagonised 
by  calcium  salts  and  also  by  strontium  salts.  This  does  not  depend 
on  the  removal  of  oxalic  acid  from  the  poisoned  cells,  but  on  the 
restoration  of  the  constituents  of  the  cells  which  are  lost.  Paralysis 
of  the  frog's  heart  by  barium  is  antagonised  by  sodium  sulphate. 

W.  D.  H. 
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Chemical  and  Biological  Investigations  on  Slime-Producing 
Lactic  Acid  Bacteria.  Bobert  Burri  and  O.  Alle.mann  (ZeiUch. 
Nahr,  Genussm,  1909,  18,  449 — 461). — Experiments  are  described 
in  which  sterilised  milk  was  inoculated  with  the  ordinary  and 
the  slime-producing  forms  of  Freudenreich's  Bad.  Giintheri,  and 
Jensen's  acid  Streptococcus,  Bacillus  casei-c,  and  B.  caseiS.  The 
soluble  nitrogen,  the  nitrogen  not  precipitated  by  phosphotungstic 
acid,  the  nitrogen  as  ammonia,  the  volatile  acids,  the  total  acidity,  and 
the  lactose  were  determined.  The  results  indicate  that  the  two  forms 
of  the  lactic  acid  bacteria  are  identical  as  regards  the  chemical 
effects  produced. 

The  slime  produced  by  the  bacteria  resembles  chitin  in  its 
composition  and  reactions.  N.  H.  J.  M . 

The  Formation  and  Consumption  of  Nitrous  Oxide  by 
Bacteria.  Martikus  W.  Bbtsrinck  and  D.  0.  J.  Minkmax  (Cenlr. 
Bakt.  Par.,  1909,  ii,  25,  30 — 63). — Nitrates  are  reduced  by  certain 
soil  organisms   in  presence  of  organic  matter  and  absence  of  air   to 
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form  nitrous  oxide,  nitrogen,  and  ammonia.  Two  organisms  were 
observed  by  Gayon  and  Dupetit  to  bring  about  this  change,  and  were 
designated  a  and  (i ;  they  are  now  identified  by  the  author  as  Bacillus 
pyocyaneus  and  B.  StutzeH  (=  B.  nilrogenes)  respectively.  The 
author  has  also  isolated  and  described  two  other  powerful  nitrate- 
reducers,  Bacillus  nitroxus,  a  polymorphic  spore  former,  which  is 
probably  the  chief  nitrate  destroyer  in  the  soil,  and  Micrococcus 
denitrificans.  So  vigorous  is  the  process  that,  under  favourable 
conditions,  a  stream  of  gas  can  be  obtained  containing  80%  of  nitrous 
oxide,  and  rekindling  a  glowing  splint ;  this  happens,  for  instance, 
when  soil  is  inoculated  with  bouillon  containing  5  to  12",,  of  nitrate, 
and  the  mixture  kept  at  20 — 37°.  If  less  nitrate  is  present,  the  gases 
contain  more  free  nitrogen  and  less  nitrous  oxide.  The  chief  agent  is 
B.  nitroxus.  Of  the  other  organisms  examined,  B.  pyocyaneus,  grown 
in  bouillon  with  1%  of  nitrate  at  37°,  evolved  a  gas  containing  65 — 72' 
of  nitrous  oxide;  B.  Slutzeri  evolved  gas  containing  10%,  and  Micro- 
coccus denitrificans  evolved  gas  containing  20%  of  nitrous  oxide  and 
42%  of  nitrogen. 

There  can  be  little  doubt  that  nitrous  oxide  is  produced  in  the  soil, 
and  also  that  it  is  destroyed  in  some  way.  Experiments  showed  that 
the  denitrifying  organisms,  especially  B.  Slutzeri,  could  decompose  it, 
forming  nitrogen  and  carbon  dioxide ;  it  also  acts  as  tho  oxygen 
source  for  a  Spirillum. 

The  author  has  added  one  more  instance  to  the  remarkable  list  of 
"chemosyntheses,"  namely,  syntheses  of  complex  cell-substances  from 
carbon  dioxide  by  living  organisms  without  the  aid  of  chlorophyll  or 
sunlight.  The  necessary  energy  was  obtained  by  the  organism  simul- 
taneously absorbing,  or  else  determining  the  action  between,  hydrogen 
and  nitrous  oxide  mixed  in  equal  proportions.  The  organism  is  some- 
what like  B.  Satissurei,  which  also  synthesises  its  organic  matter  from 
carbonates,  but  derives  the  energy  from  the  union  of  hydrogen  and 
oxygen  that  it  can  in  some  way  bring  about. 

I  he  culture  solution  consists  of  tap-water,  100  parts,  dipotassium 
phosphate,  0*02  part,  ammonium  chloride,  0'02  part,  and  Bodium 
hydrogen  carbonate,  0'01  part.  No  organic  matter  is  supplied.  Alter 
iuoculation,  the  whole  is  placed  in  an  atmosphere  of  nitrous  oxide  and 
hydrogen,  which  is  slowly  brought  into  reaction  as  the  organism 
develops.  I     .1.  K. 

Biochemistry  ol  Micro-organisms.  I.  Quantitative  Estima- 
tion of  Nitrate  Fermentation.    EABTWIG  I'k  \n.  '   .  ;ui.i   B.  I MAW 

eh.  physiol.  Chi'in..  1909,63,52     102).  -The  amounts  of  aitrogi  a 
litrates  and  nitrites  we itimated  al    intervals  of  twenty-four 

houi     in  broth  cultures  of  different  organisms  containing  1  < •  1  I'.'  gram 
of  potassium  nitrate  (in  96  <■.<■  ),     The  following  numbers  indioab 
the  amounts  of  ruin.  trite  .  and  (2)  the  !  '• 

ammoniacal)  nitrogen,  a    pi  i  ol  the  Initial  nitrogen, 

■  u  i  lint  Baoillus  Plymouthtnsis,  B.  prodigious, 
/..  Kilir.it  '■.  Prottus  vulgaris,  B.  ooh  oommuns,  and  />'.  typhi  murium 
oonverl  nitrafe  into  nitrites  without  muoh  further  ohange ;  and  that 
B.  pyoeya  onlj    reduosi   nitrates   to  nitrites,  but   .it   once 
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converts    the    nitrites    into    non-oxidised    nitrogen.     B.  Jluorescens 
lique/aciens  had  no  action  on  nitrates.  X.  II.  J.  M. 


Enzymes  which  Produce  Cleavage  of  Polysaccharides  in 
the  Expressed  Juice  of  Fungi.  Hans  Prinqsheim  and  Gkza 
Zemplen.  Studies  on  the  Amount  of  Oxydases  in  the  Same. 
Hans  Pkingsheim  (Zeitsch.  physiol.  Chem.,  1909,  62,  367 — 385, 
386 — 389). — The  juices  expressed  from  thirteen  varieties  of  fungus 
(Aspergillus,  Mitcor,  etc.)  were  tested  with  five  disaccharides  and 
one  trisaccharide  (raffinose) ;  considerable  variations  exist  between 
the  different  fungi  as  to  the  kind  of  sugar  they  are  able  to  decompose  ; 
these  are  stated  in  detail. 

The  opportunity  was  also  taken  to  test  the  juices  for  catalase, 
oxydase,  and  peroxydase ;  and,  again,  the  results  obtained  differ  with 
the  various  fungi.  W.  D.  II. 


The  Theory  of  Disinfection.  I.  The  Disinfecting  Action 
of  Phenol.  Heixrich  Reichel  (Biochem.  Zeitsch.,  1909,22,  149—176, 
177 — 199). — I.  The  partition  of  phenol  between  an  oily  and  aqueous 
phase  was  investigated,  and  also  the  influence  of  the  addition  of  sodium 
chloride  on  this  distribution.  The  phenol  was  estimated  in  the  water 
before  and  after  the  addition  of  the  oil.  From  the  numbers  obtained,  the 
author  shows  how  the  factor  of  distribution  of  the  phenol  between  the 
two  phases  can  be  calculated  when  the  contractions  on  mixture  of 
phenol-water,  phenol-oil,  and  other  constants  have  been  ascertained. 

II.  The  coefficient  of  partition  between  phenol  and  the 
phases  coagulated  protein  and  water,  botli  in  presence  and  absence  of 
varying  quantities  of  sodium  chloride,  was  investigated.  The 
methods  employed  were  similar  to  those  described  in  the  previous 
section.  Coagulated  egg-white  and  serum-albumen  were  employed 
and  also  Bacterium  pyocyanaeus.  S.   1J.  S. 


A  Comparison  of  the  Germicidal  Power  of  a  Disinfectant  in 
Solution  and  in  the  Emulsified  State.     11.  E.  MasseyIV.  Hygiene, 

1909,  9,  341 — 346). — Martin  and  Chick's  experiments  (this  vol.,  ii,  171) 
an-  considered  invalid,  because  they  failed  to   take  into  account   the 
vol.  xcvi.  ii.  70 


1046  ABSTRACTS   OF   CHEMICAL   PAPERS. 

influence  of  alcohol  in  decreasing  germicidal  activity.  The  present 
experiments  with  ''tricresol,"  however,  confirm  their  conclusions  re- 
garding the  superiority  of  a  disinfectant  in  the  emulsified  state. 

\V.  D.  H. 

Influence  of  Aluminium  Salts  on  Protoplasm.  M.  Fluki 
(Bied.  Zentr  ,  1909,  38,  670—672;  from  Flora,  1908,  99,  81 — 126). — 
Cells  of  Spirogyra  in  presence  of  light  are  deprived  of  starch  by 
dilute  solutions  of  aluminium  salts  (O'OOS — 0'01%);  when  the  threads 
are  afterwards  placed  in  tap  water,  starch  is  again  produced.  Lan- 
thanum and  yttrium  nitrates  produce  the  same  results  as  aluminium 
salts.  The  shortest  time  of  the  action  of  aluminium  salts  is  two  d  iys 
with  0-01%  solutions.  No  effect  is  produced  in  presence  of  dextrose, 
isodulcito),  or  glycerol. 

The  loss  of  starch  may  be  due  to  increased  diastatic  activity  under 
the  influence  of  aluminium  salts,  but  is  more  probably  caused  by 
increased  permeability  of  the  plasma.  Assimilation  is  not  interrupted 
during  the  removal  of  the  starch.  N.  H.  J.  M. 

Are  the  Amines  Assimilable  by  the  Higher  Plants?  Mabih 
Molliard  (fiomjit.  rend.,  1909,  149,  685 — 6S7). — Lutz  (Abstr.,  1898, 
ii,  530)  has  brought  forward  facts  which  appear  to  show  that  plants 
are  capable  of  directly  assimilating  amines  of  low  molocular  weight, 
such  as  methylamine.  The  experiments  described  in  the  present  com- 
munication do  not  support  this  view.  Radishes  have  been  grown  under 
conditions  precluding  the  intervention  of  micro-organisms.  In  one 
series  of  experiments  the  plants  were  supplied  with  a  solution  con- 
taining all  the  elements  necessary  for  their  nutriment,  except  nitroj 
in  a  second  series,  calcium  nitrate  was  supplied  in  addition,  whilst  the 
inn  rient  solution  in  the  ot lio'  .series  contained  ammonium  chloride,  or 
the  hydrochlorides  of  niethy  Limine,  dimet  liy  lainiue,  elhylamiiie.  and 
propylamine.  Parallel  experiments  were  carried  out,  employing  solu- 
tion8  containing  5 ",,  of  dextrose  in  addition.  It  appears  from  the 
tabular  statement  given,  that  in  the  latter  cases  the  plants  increased 
derably  in  weight  when  treated  with  caloium  nitrate  or  ammo- 
nium chloride.      The    amines,  however,  showed   B  dUtinOtly   inhibitory 

influence  on  their  growth.  W.  0.  W. 

Fermentative  Ammonia  Cleavage  in   Higher   Plants.     \\'i.. 
BuTKBWiTBOH    (ZeiUoh    phyeiol,  ('/nun.,   1909,  03,  102).      \   reply  to 

Kle    el    Mills    vol.,    II.    694  I.  N.     II.    J.     M. 

Origin  and  Physiological  Function  of  Pentosans  in  Plants. 

0.     R.AVBNNA    and    i  ..    OSRKSEfi  (AM   /.'.     ACCdd     /.in,;i,     1909,    |  \  |,    18, 

ii,    177     183).     Experiments   on    dwarf    beans   yield    the    following 

ilts,     Nil  marke  l  \ aria)  ion  of  t he  amounl  i 
during  the  period  ol  activity  of   the  ohlorophyll,     During  the  night, 

however,  the  variat are  considerable,  and  consist  sometimes  ol  in- 

ol  diminution.     When  the  carbohydrate  food 
boll}  "i  dmini    ered  to  the  leaves,  I  he  amounl  of 
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pentosans  increases  greatly,  especially  in  the  light.  When  the  function 
of  the  chlorophyll  in  the  leaves  is  prevented  for  a  somewhat  prolonged 
period,  the  amount  of  pentosans  diminishes.  The  conclusion  is  drawn 
that  the  simple  sugars,  more  than  the  complex  carbohydrates,  exert  a 
preponderating  influence  on  the  formation  of  pentosans,  which  function 
as  a  reserve  material  when  the  plant  has  exhausted  the  more  readily 
utilisable  foodstuffs.  T.  H.  P. 

The  Physiological  Significance  of  Certain  Glucosides.  Th. 
W fevers  (Proc.  K.  Akad.  Wetmseh.  Amsterdam,  1909,  12.  193—201). 
— Quantitative  experiments  with  Salix purpurea  lead  to  the  conclusion 
that  catechol,  after  hydrolysis  of  salicin  and  transport  to  other  parts 
of  the  dextrose  thus  formed,  remains  localised  in  the  cell  and  again 
combines  to  form  salicin  with  dextrose,  which  is  brought  from  elsewhere 
or  has  been  formed  on  the  spot  by  assimilation.  The  relationship  of 
arbutin  and  quinol  in  Vaccin ium  vitis  idaea  was  investigated  m 
similar  lines.  From  young  shoots  of  Salix  purpurea  were  obtained  a 
salicase,  identical  with  neither  emulsin  nor  amygdalase,  a  saligenolas", 
destroyed  at  85°,  forming  catechol  from  salicyl  alcohol,  and  a  thermo- 
stable catecholase,  which  does  not  attack  salicyl  alcohol,  but  brings 
about  very  rapidly  the  oxidation  of  catechol  to  a  black,  insoluble 
substance. 

Fopulus  moniUfera  yields  an  enzyme,  populase,  which  splits  off 
beuzoic  acid  from  populin.  This  glucoside  is  not  hydrolysed  by  the 
mixture  of  ei  zymes  from  Salix  purpurea.  G.  S.  W. 

Distribution  of  Sugar,  Acid,  and  Tannin  in  Apples.  W. 
Iveliiofee  (Bied.  Zenlr.,  1909,  38,  678 — 679  ;  from  Landw.  Jahrb. 
Schtoeiz,  1908,  745 — 923). — Analysis  of  four  varieties  of  apples  showed 
that  the  highest  percentage  of  sugar  is  in  the  flesh  ;  that  the  acidity 
increases  from  the  outside  towards  the  centre,  and  the  tannin  from  the 
centre  outwards. 

During  ripening,  the  amount  of  acid  decreased  from  9  72  to  3'95    , 
whilst  the  tannin  changed  only  slightly,  increasing  from  T57  to  1 
The  distribution  of  the  three  chief  constituents  is,  on  the  whole,  the 
same  in  unripe  as  in  ripe  apples.  N.  H.  J.  M. 

Existence  of  a  Glucoside  in  the  Olive.  Bartolo  Lino  Vaszetti 
[Atti  It.  Accad.  Lincei,  1909,  [v],  18,  ii,  188 — 190.  Compare  Corner 
and  Vanzetti,  Abstr.,   1903,  i,  430;  Power  and  Tutin,  Trans.,    1 

904). — An  alcoholic  extract  of  young  branches  of  the  olive 
deposits,  after  a  long  time,  mannitol  and  a  micro-crystalline  substance, 
which  resembles  a  paraffin,  but  was  not  investigated.  When  the 
residual  extract  is  dissolved  in  water,  and  the  taunin,  extractives,  and 
colouring  matters  separated  by  dialysis,  the  dialysed  liquid  assumes  a 
brilliant  blue  fluorescence,  which  recalls  that  exhibited  by  rcsculin  and 
other  derivatives  of  hydroxycoumarin,  and  is  rendered  more  evident 
by  making  the  solution  alkaline.  The  concentrated  solution  reduces 
Fehling's  solution,  and,  when  treated  with  excess  of  phenylhydrazine 
yields  J-phenylglucosazone.  T.  H.  P. 
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Physiological  Function  of  Hydrogen  Cyanide  in  Sorghum 
vulgare.  Cino  Ravenna  and  M.  Zamokani  (Alti  R.  Accad.  Lincei, 
1909,  [v],  18,  ii,  283— 287).— The  auiino-acids  being,  according  to 
present-day  views,  regarded  as  the  compounds  from  which  proteins  are 
directly  synthesised  in  plants,  the  authors  consider  that  the  passage 
of  the  nitrogen  from  nitrates  to  proteins  is  represented  by  the 
scheme  :  nitrates  — >-  hydrogen  cyanide  — >•  ammo-compounds  — > 
proteins  (compare  Ravenna  and  Peli,  Abstr.,  1908,  ii,  217).  Support 
for  this  view  is  accorded  by  examination  of  plants  of  Sorghum  vidgare, 
to  some  of  which  asparagine  has  been  administered  as  nitrogenous 
food-material.  It  is  found  that  these  plants  contain  considerably  less 
hydrogen  cyanide  than  those  to  which  no  asparagine  was  supplied. 
The  asparagine  added  is  regarded  as  being  utilised  in  the  plants, 
which  could  hardlj-  live  and  develop  during  the  period  of  the 
experiments  (thirty  to  thirty-live  days)  on  their  reserve  of  nitrates 
alone.  T.  H.  P. 

[Constituents]  of  Vebernum  dentatuni.  Chakles  R.  Blake 
{''/fin.  News,  1909,  100,  210). — The  berries  contain  dextrose,  Isevulose, 
protein,  tannin,  malic  acid,  and  two  fixed  oils,  the  one  clear,  the  other 
dark  green.  The  latter  appeared  to  consist  mainly  of  laurin.  The 
ash  of  the  berries  contains,  in  addition  to  the  usual  constituents, 
manganese  and  chromium  sesquioxides.  T.  A.  II. 

Role  of  Oxidation  in  Soil  Fertility.  Oswald  Scfireinf.k  and 
Howard  s.  Reed  (U.S.  Dept.  Agrie.  Bureau  of  Soils,  /lid.  1909,  56). — 
-  of  growing  plants  have  an  extracellular  oxidising  power  which 
is  most  energetic  in  the  portions  of  the  roots  provided  with  root-hairs. 
Plants  growing  in  extracts  of  productive  soils  show  a  greater 
oxidising  power  than  those  iu  extracts  of  unproductive  soils. 

Oxidation  is  usually  promoted  by  treating  the  soil  extracts  with 
an  absorbing  agent,  and  is  generally  accelerated  by  addition  of 
nil  rates.  Calcium  salts  and  phosphates  are  beneficial,  and  chloi 
and  sulphates  are  also  somewhat  beneficial  when  combined  with  a 
suitable  base,  such  as  sodium.  Ammonium  sulphate  is  less  beneficial 
t  Ii  in  i  he  same  aiiiiuiiit  of  nitrogen  in  the  form  of  nitrate.  Organic 
tanoes  are  extremely  injurious  to  oxidation  j  their  aotion  is 
diminished  by  the  presence  "I  nitrates. 

The  |'ii».       ol   oxidation  is  largely,  if   no!    entirely,   due  to   the 

ity  ill'    a    perOXydase    produced   by  the  runts.       The    enzyme  is  must. 

i  i         Ii  rhtly  alkaline  solutions,  whilst,  it*  aotion 

In-    inhibited    by    the    presence    of    acid,    and    l>\     conditions    in    which 

pul i efacl inn  pro  ccur,  N.  II.  .1 .  M . 

Phosphate     Availability    in     Rrl.it, mi      to     Soil     Aotivi 
CitAULES   \V.  Btoddabt  {I'iiiv.  Wisconsin  Agrie.  Hxper.  Stat.  Ret 
Bui.,  1909,  No.  2,  .'in     tin).      X .i.l  soils  were  found  to  be  deficient  in 

available  pho  phorua,  the  phospl c  acid  being  combined  with  iron 

and  aluminium  i"  a  great!  r  eztenl  than  in  normal  soils. 

I.. ii    with    .\,.i  nitric    acid    for    five    hours    at     lt» 
found  to  be  very  suitabli    for  determining  available  phosphoric  aoidj 
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the  calcium  phosphate  being  dissolved  and  very  little  besides.  The 
humus  of  acid  and  of  non-acid  soils  was  found  to  contain  about  the 
same  amounts  of  phosphorus  ;  the  amount  of  humus  generally 
decreases  as  the  percentage  of  phosphorus  in  the  humus  increases. 
Indications  were  obtained  that  the  phosphorus  of  humus  may  be 
unavailable  to  plants.  N.  H.  J.  M. 

Behaviour  of  Cereals  towards  Calcium  Cyanamide.  Sante 
DE  Gbazia  (Bied.  Zentr.,  1909,  38,  712 — 713;  from  Staz.  sper.  agrar. 
ital,  1908,  41,  657). — Experiments  with  wheat  grown  in  a  clayey  soil 
showed  that  calcium  cyanamide  may  be  used  in  large  amounts  when 
applied  three  weeks  before  sowing  the  seed.  N.  H.  J.  M. 

Can  Sodium.  Nitrate  be  Replaced  by  Calcium  Nitrate  for 
Sugar  Beet  ?  Julius  Stoklasa  (Chem.  Zentr.,  1909,  ii,  1489;  from 
Zeilsch.  landw.  Yersuchswesen  Oesterr.,  1909,12,  627 — 636). —  Sodium 
nitrate  gives  higher  yields  of  roots  and  of  sugar  than  calcium  nitrate.  It 
is  considered  probable  that  sodium  can  partly  take  the  place  of 
potassium,  although  not  in  the  synthesis  or  breaking  down  of 
carbohydrates.  N.  H.  J.  M. 

Amount  and  Composition  of  the  Drainage  Waters  Collected 
During  the  Year  1908-9.  Bryce  C.  Burt  (Rep.  Cawnpore  Agric. 
Slat.,  for  the  year  ending  June  30th,  1909,  22 — 23.  Compare  this 
vol.,  ii,  261). — The  total  amounts  of  rain  and  drainage,  and  of 
nitrogen  as  nitrates  in  the  drainage,  from  June  1st  to  October  31st 
were  as  follows  : 

Deptli  Nitrogen  as  nitrates. 

of  soil,  Rainfall,  Drainage,     , ' n 

No.  inches.  inches.  inches.  Per  million.       Lbs.  per  acre. 

1.  72  31-53  14-154  8196  102'3S 

2.  72  31-53  13-952  3367  106'29 

3.  36  3153  15205  1S-S0  6470 

4.  36  31-53  15-725  16-08  57'23 

As  in  previous  years,  the  soil  was  kept  free  from  vegetation  and  was 
frequently  hoed.  N.  H.  J.  M. 
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A  Device  for  Preventing  Over-Titrating.  Ferdinand  Schulz 
(C/tem.  Zeit.,  1909,  33,  1187). — In  the  liquid  to  be  titrated  is  placed 
an  open  tube  about  12 — 15  mm.  in  diameter,  and  the  titration  is 
carried  out  as  usual  whilst  rotating  the  beaker.  The  column  of 
liquid  inside  the  tube  has,  however,  not  yet  been  acted  on,  so  by  using 
the  tube  as  a  stirrer,  the  two  liquids  mix  and  any  over  titration  will 
be  again  neutralised.  The  last  drops  of  the  volumetric  solution  are 
then  added  very  cautiously.  L.  de  Tv 
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Porcelain  Gooch  Crucibles  with  a  Layer  of  Spongy 
Platinum.  Henri  J.  F.  de  Veies  (Chem.  Weekblad,  1909,  6, 
816—818.  Compare  Abstr.,  1907,  ii,  504,  719;  1908,  ii,  430,  534; 
Brurjck,  this  vol.,  ii,  826). — A  claim  for  priority.  The  crucible 
described  by  Brunck  has  been  employed  by  the  author  for  two  and 
a-half  years.  The  method  of  preparing  the  platinum  layer  is 
described.  A,  J.  W. 

Detection  of  Traces  of  Chlorides  in  Gelatin.  LOppo-Cramer 
(Zeitsch.  Chem.  Ind.  Kolloide,  1909,  5,  249 — 250). — The  smallest  trace 
of  chloride  can  be  detected  in  gelatin  if  a  10%  solution  is  dried  on  a 
glass  plate,  and  a  drop  of  10%  silver  nitrate  placed  thereon.  Sodium 
chloride  present  to  the  extent  of  0001%  of  dry  gelatin  gives  a  white 
ring,  1 — 2  cm.  in  diameter,  round  the  drop.  The  reaction  ean  be 
used  quantitatively  if  standards  are  made  from  chloride  solutions  and 
carefully  w  ished  gelatin.  On  exposing  the  gelatin  film  so  treated  to 
light,  the  ring  turns  bluish-,  and  the  colourless  space  under  the  drop 
reddish-yellow.  This  indicates  that  silver  chloride  is  present  in  both, 
but  in  a  finer  state  of  subdivision  in  the  latter.  The  author  has  shown 
that  the  thickening  ("  reifung  ")  of  the  haloid  salts  in  a  gelatin  plate 
is  due  to  excess  of  halogen,  and  not  to  excess  of  silver.  The  ring  is 
formed  where  the  diffusing  colloidal  silver  chloride  arrives  at  a  region 
where  halogen  is  in  excess.  G.  S.  W. 

The  Presence  of  Iodate  in  Commercial  Potassium  Iodide. 
Launcelot  \v.  Andrews  (/.  Amer.  Chem.  Soc,  1909,  31,  1039—1039). 
— The  author  states  that  the  general  belief  as  to  the  presence  of  iodate 
in  commercial  potassium  iodide  is  not  justified,  and  that  if  any 
is  present  its  amount  cannot  exceed  20  parts  per  million.  The  blue 
colour  which  some  samples  give  on  adding  starch  paste  and  dilute 
hydrochloric  acid  is  not  necessarily  due  to  iodate,  but  may  be  due  to 
traces  of  iron  oxide  or  cuprous  oxide  in  presence  of  dissolved  oxygen. 

Potassium  hydrogen  tartrate  in  solutions  free  from  air  does  not  give 
'he  reaction  with  those  impurities,  anil  is  therefore  preferable  to 
hydrochloric  acid.  A  convenient  arrangement  for  carrying  out  the 
is  described.  L.  DB  K. 

Photoelectric  Measurement  of  Small  Ozone  Concentra- 
tions. Efficiency  of  Goldstein's  Ozonisation  Process  at  Great 
Dilutions.  Wii.iiki.m  IIai.i.w.m  lis  {Ann.  I'hysik,  1909,  [iv],  30, 
602—606). — It  is  -lii'wn  that  small  quantities  of  oaonecanbe  i 
mated  photo  electrically  by  reason  of  the  large  specific  absorptive 
power  of  the  g>s  for  ultra-violet  radiation  of  wave  length  in  the 
neighbourhood  of  258/z/i,      For  such  measurements  the  pressure  of 

the  gas  in  the  a ption  tube  should  be  of  the  order  of  0*01  nun.  of 

ii  v.     Attempts   to   prepaid  ozone  from   oxygen  by   Goldstein's 
proce  -  indicated  that  this  prooe  s  is  ineffeol  ive  al  very  low  present 

II.    M     D. 

Bull)  Trap  for  Nitrogen  Estimation*  by  the    Methods    of 

Ulahl  and   Others*      Tn.    iMm    (CAem.   Zrit.,  1909,88,1168).— 

By  using  the    following  arrangement,  all  dangor  of  any  alkaline 
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liquid    from   the  distilling    Hask    getting   into    the  standard   acid   is 
avoided. 

A  is  a  cylindrical  tube  of  a  suitable  diameter.  At  a  it  has  an 
opening  of  1  mm.,  and  at  b,  one  of  5  mm.  To  the 
cylinder  is  sealed  the  funnel-shaped  tube  c,  which  has 
a  diameter  of  about  5  mm.  B  is  the  usual  bulb.  On 
account  of  the  great  width  of  the  tube  A,  a  wide 
piece  of  rubber,  not  too  thin,  is  used  to  connect  the 
tube  to  the  distilling  flask.  L.  de  K. 


Estimation  of  Total  Nitrogen  by  the  Kober 
Method.  F.  \V.  Gill  and  Harry  8.  Grindley  (J.  Amer. 
Chem.  Soc,  1909,  31,  1249—1252.  Compare  Sebelien, 
Brynildsen,  and  Haavardsholm,  this  vol.,  ii,  757). — 
Kober  (Abstr.,  1908,  ii,  776)  has  described  a  modifica- 
tion of  the  Kjeldahl  method,  in  which  the  ammonia  is 
expelled  by  adding  excess  of  alkali,  and  passing  a 
current  of  purified  air  through  the  solution.  Experi- 
ments have  now  been  carried  out  which  show  that 
the  process  is  well  suited  to  the  estimation  of  nitrogen 
in  organic  materials,  except  when  magnesium  and 
phosphorus  are  both  present  in  comparatively  large 
quantities.  In  the  latter  case,  the  total  nitrogen  can 
be  accurately  estimated  if  the  solutions  are  kept  warm 
during  the  passage  of  the  current  of  air.  E.  G. 


X 
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Estimation     of    Nitrogen     in     Nitrates    and 
Nitrites.    Vincent  Schenke  {Chem.  Zeit.,  1909,  33,  1203).— A  reply 
to    Mitscherlich  (Abstr.,    1909,   ii,   614).     Contrary  to  Mitscherlich's 
statement,    the   author   remarks    that   nitrates    may    be   completely 
reduced  in  acid  solution.  L.  de  K. 

Detection  of  Nitrates  in  Presence  of  Oxidising  Substances 
(Chlorates,  Bromates)  and  Iodides  and  Bromides.  M.  Emmanuel 
Pozzi-Esoot  (Aim.  Ghim.  anal.,  1909,  14,  413 — 414  ;  Bull.  Assoc. 
Chim.  Sucr.  Dist.,  1909,  27,  367 — 368). — The  solution  containing  the 
above  salts  is  introduced  into  a  distilling  flask  with  a  large  excess  of 
sodium  hydroxide.  The  flask  is  fitted  with  a  cork,  through  which 
passes  a  large  tube  bent  at  right  angles.  (If  ammonium  salts  should 
be  present,  the  ammonia  should  be  completely  expelled  by  boiling.) 
Two  or  three  grams  of  zinc  dust  are  added,  and  the  whole  is  boiled 
gently.  The  vapours  are  received  in  a  conical  flask  containing  Nessler 
solution,  and  the  least  trace  of  nitrates  will  then  be  detected  by  the 
brown  coloration.  L.  de  K. 


Irregularities  in  the  Titration  of  Arsenic  after  Previous  Dis- 
tillation. Leopold  Brandt  (Chem.  Zeit.,  1909,33,  1114—1115).— 
The  process  generally  used  for  the  estimation  of  arsenic  in  iron  ores 
or  steel  (conversion  into  ferric  sulphate  by  evaporation  with  nitric  and 
sulphuric  acids,  and  distilling  the  dry  mass  with  fuming  hydrochloric 
acid  with  addition  of  ferrous  sulphate)   is  attended  with  a  number  of 
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slight  errors,  which  may,  however,  be  readily  avoided.  No  condensing 
apparatus  should  be  used,  but  the  delivery  tube,  carrying  a  bulb  and 
drawn  out  to  a  narrow  point,  dips  into  a  large  beaker  containing  water, 
which  completely  absorbs  the  acid  fumes,  and,  consequently,  the  arsenic 
chloride  ;  the  beaker  is  kept  cool  by  being  placed  in  a  larger  beaker 
containing  cold  water.  When  distillation  is  finished,  the  contents  of 
the  beaker  are  neutralised  with  ammonia  free  from  pyrrole  ;  sodium 
hydroxide  cannot  be  recommended  on  account  of  such  frequent 
impurities  as  nitrites,  chlorates,  etc.  After  adding  solution  of  sodium 
hydrogen  carbonate,  the  arsenic  is  titrated  with  iV/10-iodine,  using 
5  c.c.  of  a  2%  freshly  prepared  starch  solution  as  indicator  ;  starch 
containing  zinc  iodide  as  preservative  must  not  be  used,  as  this  causes 
precipitation  of  zinc  arseuite.  Pyrrole-free  ammonia  may  be  readily 
obtained  by  tinging  ammonia  with  permanganate,  and  afterwards 
decanting  from  the  deposit  formed.  L.  de  K. 

Electrolytic  Detection  of  Arsenious  Oxide  in  Presence  of 
Arsenic  Acid.  Eecole  Covelli  (Chem.  Zeit.,  1909,  33,  1209). — 
Thirty  c.c.  of  the  liquid  to  be  tested  are  mixed  with  excess  of 
potassium  hydroxide  and  placed  in  a  U-tube,  into  the  limbs  of  which 
are  placed  two  platinum  foils,  which  are  connected  with  the  poles  of  a 
Grove  cell.  In  the  cathode  limb  is  suspended  a  strip  of  paper 
impregnated  with  silver  nitrate,  and  if  arsenious  oxide  is  present,  even 
in  fractions  of  a  nag.,  a  decided  brown  coloration  will  be  noticed  in  a 
time  varying  from  a  few  minutes  to  an  hour. 

Arsenates  are  not  affected.  L.  de  K. 

The  Detection  of  Arsenic  Acid  in  the  Presence  of  Arsenious 
Acid  by  means  of  Magnesia  Mixture.  Oscar  Lutz  and  I;. 
Swin.ne  (Zeitsch.  anwrg.  Chem.,  1909,64,  298 — 301). — Arsenious  acid 
has  been  stated  to  give  a  magnesium  salt  which  is  not  readily  separated 
from  the  arsenate. 

Experiments  with  solutions  of  different  concentrations  show  thai  a 
qualitative    or    quantitative    separation    is    not,    possible,    although    the 

precipitation  of  the  arsenite  is  greatly  hindered  bj  the  presence  of 
large  quantities  of  ammonium  salts.  I  oder  these  conditions,  however, 
the  precipitation  of  tin  e  also  becomes  incomplete. 

0.  II.  D. 

Analysis  of  Orpiment.  M.  Oaffin  (Collegium,  1909,  26, 
226 — 2-ii;.  —  An  application  of  I 'ea ice's  method  for  estimating  arsenic 
in  minerals.    The     ubatanoe   is   Fused   with   potassium   nit  rate  and 

.odium  carbonate.  \vhenh\       iiljihni    '-oxidised    to      iilphinie   acid    and 

ic  to  alkali  arsenate.     The  solution  is  made  up  to  a  convenient 
ne,   the   arsenic   precipitated    and    collected   as   silver   arsenate, 

olved,  and   titrated   with  am nium   thiooyanate.     Sulphur  n 

.  i unit i<i  ;i ,  barium  sulphate  in  a  different   portion  of  the  original 
"In i.  I''.   SI.  O,   \l. 

Modification  of  the  Reduction  Process  for  Copper  Spirals 

bUBtionS,      A  !■!:  I  \  nii  OSTBOQOVICH  (Chi 

.  33,    1187).— Tee   led  hot  spirals  are    introduced   quickly   into    a 
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long  tube  made  of  hard  Jena  glass  open  at  one  end.  At  the  bottom 
is  placed  a  little  asbestos,  which  is  moistened  with  a  little  methyl 
alcohol.  A  perforated  cork  fitted  with  a  glass  tube  is  inserted,  and 
the  tube  connected  with  a  pump,  which  is  kept  working  until 
the  tube  his  quite  cooled  down.  The  spirals  will  then  be  found  to 
have  been  completely  reduced.  L.  de  K. 

Replacement  of  the  Platinum  Capillaries  in  the  Estimation 
of  Carbon  in  Iron  by  the  Chromic  Acid  Method.  Max 
Widemann  (C'/tem.  Zeit.,  1909,  33,  1186). — The  author  dispenses  with 
the  platinum  capillaries,  but  uses  instead  a  silica  tube  30  cm.  long  and 
10  mm.  in  diameter,  the  walls  being  1  mm.  thick,  which  is  tilled  with 
platinum  cuttings.  The  tube  is  placed  on  an  asbestos  felt  and  heated 
with  a  Heinz  burner.  A  complete  combustion  of  any  hydrocarbons 
is  thus  secured.  L.  de  K. 

Rapid  Estimation  of  Sodium  Hydrogen  Carbonate  in 
Presence  of  Sodium  Carbonate.  Bebthold  LGwinger  (Chem.  Zeit., 
1909,  33,  1174). — A  solution  of  sodium  hydroxide  is  mixed  with  a 
little  barium  chloride  to  remove  any  carbonate,  and  the  liquid  is  then 
at  once  standardised  with  hydrochloric  acid,  using  phenolphthalein  as 
indicator.  To  the  solution  to  be  examined  is  then  added  a  definite 
volume  of  the  standardised  alkali,  and  the  sodium  carbonate  formed 
from  the  acid  carbonate  plus  that  pre-existing  is  then  precipitated  by 
adding  barium  chloride.  The  alkalinity  is  then  taken  as  before  and 
the  difference  in  the  titrations  represents  the  sodium  hydrogen 
carbonate.  L.  de  K. 

Estimation  of  Calcium  Oxide  in  Presence  of  Calcium 
Carbonate,  etc.  Heyer  (Chem.  Zeit.,  1909,  33,  1157 — 115S). — 
Calcium  oxide  may  be  separated  from  calcium  carbonate  by  means  of 
a  1  ''■.,  solution  of  ammonium  chloride  or  nitrate,  to  1  litre  of  which 
48  c.c.  of  ammonia,  D  0910,  have  been  added.  If  no  free  ammonia  is 
added,  a  small  portion  of  the  carbonate  also  dissolves.  The  results 
are  sufficiently  accurate  for  technical  purposes.  L.  de  K. 

Estimation  of  Magnesium  Chloride  in  Waters.  Hermann 
Emde  and  Richard  Sexst  (Zeitsch.  angew.  Chem.,  1909,  22,  2236 — 2238. 
Compare  Abstr.,  1909,  ii,  940). — A  further  series  of  experiments 
proving  conclusively  that,  on  heating  magnesium  salts  with  chlorides 
at  50U — 520°,  magnesium  chloride  is  formed,  and  a  loss  of  chlorine 
consequently  takes  place.  Pfeiffer's  method,  which  is  based  on  the 
decomposition  of  pre-existing  magnesium  chloride  by  heat,  is 
therefore  quite  untrustworthy.  If  heated  at  a  lower  temperature, 
the  decomposition  of  magnesium  chloride  is  incomplete.        L.  de   K . 

Estimation  of  Zinc  as  Pyrophosphate.  Kalpii  W.  Langley 
(J.  Amer.  Chem.  Soo.,  1909,  31,  1051— 1052).— A  simplification  of  the 
process  usually  employed.  To  the  zinc  solution,  which  should  be 
made  neutral  to  litmus  bv  means  of  ammonia,  is  added  an  excess 
of  ammonium  phosphate.     After  heating  for  some  time  on  a  steam- 
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bath,  the  precipitate  is  collected  on  a  porcelain  Gooch  crucible,  washed 
five  times  with  cold  water,  and  ignited  to  constant  weight. 

L.  de  K. 

Volumetric  Estimation  of  Lead  with  Potassium  Per- 
manganate. Hermann  Bollenbacii  (Chem.  Zeit.,  1909,  33, 
1142 — 1143). — A  slight  modification  of  the  author's  previous  process. 

The  lead  solution  is  poured  into  a  hot  alkaline  solution  of  potassium 
permanganate,  standardised  by  means  of  lead  nitrate,  and  the  excess 
of  permanganate  is  then  titrated  with  the  same  lead  solution  (compare 
Abstr.,  1908,  ii,  68). 

In  order  to  cause  the  precipitate  formed  to  settle  more  rapidly, 
an  addition  was  made  of  some  barium  sulphate.  This,  however, 
has  since  proved  to  be  unsatisfactory,  and  addition  of  2  to  5  grams 
of  potassium  nitrate  is  now  recommended.  L.  de  K. 

An  Application  of  Graded  Potentials  to  Ore  Analysis. 
Daniel  F.  (Jaliiane  and  J.  C.  Woodbury  (J.  An«.r.  Chem.  Soc.,  1909, 
31,  1048 — 1051). — A  process  devised  for  analysis  of  native  lead 
carbonate,  containing  also  a  little  silver  and  copper,  besides  other 
impurities.  Two  grams  of  the  sample  are  dissolved  in  nitric  acid,  and, 
after  neutralising  the  liquid,  30  c.c.  of  nitric  acid,  D  T42,  are  added, 
and  the  whole  is  diluted  to  250  c.c.  Twenty-five  c.c.  are  then  taken 
for  analysis  by  electrolysis. 

With  an  E.M.F.  of  exactly  l-4  volts,  the  silver  is  deposited  after  two 
hours,  and  may  then  be  weighed.  The  electrolysis  is  then  continued 
overnight  at  2  volts,  so  as  to  obtain  the  copper  and  the  load,  which  is 
precipitated  as  peroxide  on  the  anode.  It  is  very  important  that  the 
voltage  should  never  exceed  2  during  the  operation,  as  otherwise  the 
deposition  of  the  lead  peroxide  and  the  copper  is  incomplete. 

L.  de  K. 

Electrolytic  Estimation  of  Thallium.  Gilbert  W.  Mordbn  (J. 
r.  Chem.  Soe.,  1909,  31,  1045— 1048).— Thallium  maybe  estimated 
eleotrolytically  by  using  a  mercury  cathode  and  rotating  anode,  but 
it  is  advisable  to  use,  instead  of  pure  mercury,  a  very  dilute  zinc  or 
cadmium  amalgam.  A  stable  non-oxidisablo  thallium  amalgam  is  thus 
obtained.  L.  de  K. 

Estimation    of    Cuprous   Oxide  in  Copper    and    its   Alloys. 

Richard  Ebnby  Gi  Cham,    vauw,  1909,  100,  -J.'!.'!   -286),     The 

i  ttionof  cuprous  oxide  by  solution  in  ammonia  as  described  in  the 

method   proposed   by  Ooffetti  (this  vol.,  ii,  849)  was  found  to  givo 

1 1  ii   i  worthy    reaultl      in     I  lie   case    of   pure    copper.       When  arsenic    is 
hi.  the  results  are  too  high,  but    :m    approximate  correction  may 

be  calculated  from  the  amount  of  arsenic  dissolved,  on  the  asaump 

tion     that     it,    dissolves    as    ariiiato;    the    same    applies    to    antimony. 

0 ineri-iiii  oopper  oontaioa,  however,  bul   little,  if  any,  antimony  or 

iron,  and  errors  resulting  from  the  preaenoe  of  these  two  metals  will 

mall  in  practice,     The  pro        maj  be  applied  to  brass  and  bronze, 

but,  In  the  case  of  the  latter,  the  method  [g  no!  of  much  use,  a-^  the 
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oxygen  exists  main]}-  as  metastannic  acid,  and  it  is  this  substance 
which  exerts  the  deleterious  influence  on  the  properties  of  the  alloy. 
The  author  employs  a  modification  of  the  apparatus  described  by 
Coffetti  ;  instead  of  a  vertical  tube,  a  horizontal  one  is  used.  The 
metal  is  introduced  through  a  side-tube  at  the  middle  of  the  main 
tube,  this  side-tube  also  serving  as  the  inlet  for  the  ammonia  solution 
after  the  apparatus  has  been  filled  with  hydrogen  saturated  with 
ammonia.  A  tube  at  one  end  of  the  main  tube  serves  for  the  intro- 
duction of  the  hydrogen,  whilst  one  at  the  other  end  acts  as  an 
outlet  for  the  gas  and  liquid.  W.  P.  S. 

Detection  of  Mercury  in  Urine  according  to  Alrnen. 
Conrad  Stich  (Pharm.  Zeit,  1909,54,  833). — In  Almen's  process  the 
urine  is  boiled  with  sodium  hydroxide  and  dextrose,  and  the  precipi- 
tate, which  contains  all  the  mercury,  is  then  boiled  with  hydrochloric 
acid  and  a  piece  of  copper  or  brass  wire.  This,  on  being  heated  in  a 
narrow  glass  tube,  gives  a  sublimate  of  metallic  mercury,  which  may 
be  recognised  as  such  under  the  microscope. 

The  author  prefers  using  very  thin  pieces  of  copper  foil  instead  of 
the  wire.  These  are  heated  afterwards  on  the  convex  part  of  an 
object  glass,  on  which  is  placed  another  object  glass  to  receive  the 
mercurial  sublimate.  This  may  be  further  identified  by  placing  it 
over  another  object  glass,  on  the  convex  part  of  which  a  drop  of  tiuc- 
ture  of  iodine  has  been  allowed  to  evaporate.  Soon  the  mercury  is 
changed  to  the  iodide,  which  has  a  characteristic  appearance  under  the 
microscope.  By  using  "  standards,"  an  idea  as  to  the  amount  of 
mercury  present  may  be  obtained.  L.  de  K. 

Estimation  of  Iron  in  "Water.  Klut  (Chem.  Zentr.,  1909,  ii, 
1076 — 1077  ;  from  Mitt.  K.  Priifys.-Anst.  Wasserversorg  Abwasserbeseit, 
1909,  12,  174 — 182). — Five  hundred  to  one  thousand  c.c.  of  the 
sample  are  concentrated  to  150 — 200  c.c,  and  boiled  with  2 — 3  c.c. 
of  strong  nitric  acid.  The  iron  is  then  precipitated  with  ammonia, 
washed,  and  redissolved  in  hydrochloric  acid.  It  is  estimated 
colorimetrically  by  means  of  ferrocyanide,  or,  preferably,  thiocyanate. 
The  process  does  not  work  well  with  waters  charged  with  peaty  matter  ; 
in  this  case,  the  organic  matters  must  be  got  rid  of  by  burning. 

L.  DE  K, 

Rapid  Estimation  of  Vanadium  in  Ores  and  Technical 
Products.  Eugenio  Pinerua  Alvarez  (Chem.  Zeit.,  1909,  33, 
1149). — The  finely-powdered  material  (about  0'5 — 1  gram)  is  fused 
with  seven  to  eight  times  its  weight  of  pure  sodium  peroxide  for 
fifteen  to  twenty  minutes  at  a  red  heat.  When  cold,  the  mass  is 
treated  with  boiling  water  and  the  filtrate  acidified  with  sulphuric 
acid.  Alcohol  is  then  added,  and,  without  taking  notice  of  any 
precipitate,  a  current  of  sulphur  dioxide  is  passed  for  some  time.  Any 
undissolved  matter  is  removed  by  filtration,  and  the  liquid  is  freed 
from  alcohol  and  excess  of  sulphur  dioxide  by  heating  and  passing  a 
current  of  carbon  dioxide.  If  arsenic  should  be  present,  this  must  he 
removed  by  means  of  hydrogen  sulphide,  and,  after  boiling  the  filtrate 
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to  expel  the  excess  of  that  gas,  the  vanadium  is  titrated  (in  a  1% 
solution)  with  standard  permanganate.  This  should  be  cheeked 
with  a  ]".,  solution  of  ammonium  metavanadate,  after  first  expelling 
the  ammonia  with  sodium  hydroxide  and  then  reducing  the  solution  by 
boiling  with  sulphuric  acid  and  sulphur  dioxide  under  similar  conditions 
to  those  described.  L.  de  K. 

Assay  of  Oil  of  Turpentine  by  Broniine ;  Estimation 
of  Free  Bromine  by  Sodium  Formate.  Mansier  {Ann.  Chim. 
anal.,  1909,  14,  417 — 421). — One  c.c.  of  the  sample  is  placed  in  a 
stoppered  flask  and  dissolved  in  5  c.c.  of  chloroform  ;  50  c.c.  of  3% 
bromine  water  are  then  added  at  once,  and  the  whole  is  well  shaken. 
More  bromine  water  is  added  with  constant  shaking  until  the 
last  drop  causes  the  chloroform  to  turn  yellow.  One  c.c.  of  pure 
oil  of  turpentine  absorbs  1*69  grams  of  bromine.  If  less  is 
required,  the  presence  of  petroleum  may  be  suspected  and  its  amount 
calculated. 

A  new  method  is  given  for  checking  the  bromine  solution  ;  10  c.c. 
of  sodium  formate  (l-6 125  grams  per  litre)  are  placed  in  a  flask,  and 
0-10  gram  of  precipitated  zinc  oxide  is  added.  The  bromine  solution 
is  then  run  in  until  tho  liquid  turns  yellow.  One  mol.  of  sodium 
formate  =  2  atoms  of  bromine.  On  account  of  the  action  of  bromine 
on  zinc  oxide  and  tho  amount  required  to  colour  the  water,  a  correction 
of  0018  gram  must  be  applied.  L.  de  EL 

[Estimation  of  Phenol  and  p  Cresol  in  Urine.]  \V.  MooSBB 
(Zeitsch.  physiol.  C/tem.,  1909,  63,  155— 200).— See  this  vol.,  ii,  1039. 

Ultramicroscopical  Studies.  J.  Ahann  {Cham.  Zentr.,  1909,  ii, 
1076 ;  from  Sohweiz.  Woch.  Cham.  Pharm.,  1909,  47,  480— 483).— The 
reduction  of  Fehling's  solution,  observed  under  the  ultramicroscope,  is 
a  neat  ami  delicate  reaction,  it  being  obtainable  with  a  solution  con- 
taining 000001  gram  of  dextrose  per  c.c.  The  Folding  solution  of 
tho  Swiss  Pharmacopoeia,  which  contains  glycerol,  cannot,  however,  be 
used  in  this  case;  tho  formation  of  osa/.ono  by  means  of  phenyl- 
hydrazine  is  also  readily  observed  by  means  of   the  instrument. 

L.  dk  K. 

Clinical  Detection  of  Dextrose  in  Urine  by  u-Nitrophenyl- 
propiolic  Acid.  II.  Bottg  {ChemZtnlr.,  L909,  ii,  1280  ;  from  Bull,  Sot. 
I'hin  maaol.,  1909, 10,399 — loi  |,     :;.">  i  framaof  powdered  o  nitrophenyl- 

propiolio  acid    are    dissolved    in    50  c.c.  of  10".',   sodium    hydroxide    and 

diluted   to   LOOOo.C,       Bight  0,0,  el    the  hm: .ne  mixed   in  a   liv!    tube 

with  20      26    drops   of    mine,  and  the  upper  layer  is    heated  bO  boiling, 
Anol  her   I   0.0,  Of  mine  is  tlmu  added    drop  bv  drop.       In    the    pi. 

t  de  tro  e  ■  blue  ooloration  and  precipitate,  due  to  indigotin,  will  bo 

noticed.     If  the  id tolour  appeare  before  the    eoond  porti f  the 

urine  ii  added,  bha  amount  of  dextrose  is    are  bo  exoeed  I 

I.,  in:   K. 
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Detection  of  Biliary  Acids,  Lsevulose,  Glycuronic  Acid,  and 
Pentoses  in  Urine.  F.  Wittels  and  N.  Wklwart  (Chem.  Zeit., 
.  33,  1133). — An  adverse  criticism  of  Jolle-.'s  proposed  modifica- 
tions (compare  ibid.,  1908,  32,  917)  of  the  Ihl-Pechmann's  process 
for  the  detection  of  lrevulose,  of  Tollens's  glycuronic  acid  test,  and 
Bial's  pentose  reaction  as  applied  to  urines.  The  original  methods  are 
recommended.  L.  de  K. 

Estimation  of  Carbohydrates  in  Foods.  P.  C.  den  Herdeh 
(1'harm.  Weekblad,  1909,  46.  1.306— 1312).— In  no  case  should  the 
balance  in  the  analysis  of  food  products  be  called  staivh  ;  starch 
should  be  estimated  in  the  residue  insoluble  in  cold  water  by  inversion 
with  2%  hydrochloric  acid.  Sugar  should  be  inverted  by  Clerget's 
process,  for,  if  inverted  by  bailing,  a  very  serious  loss  (up  to  30  ,)  may 
occur.  There  is  generally  a  deficit  in  the  full  analysis,  but  this  may 
be  checked  to  some  extent  by  determining  the  portion  soluble  in  cold 
water  (freed  from  albumin)  and  allowing  for  sugars  present ;  in  a 
well-conducted  analyses  the  residue  should  be  fairly  equal  to  the 
deficit  in  the  full  analysis. 

For  the  separation  of  dextrin  and  soluble  starch,  it  is  recommended 
to  evaporate  the  aqueous  solution,  obtained  in  due  course,  to  about 
10  c.c.  ;  the  dextrin,  etc.,  is  then  precipitated  by  first  adding  40  c.c.  of 
methyl  alcohol  and  then  160  c.c.  of  95%  ethyl  alcohol.  The  alcoholic 
solution  retains  the  sugars. 

In  these  kind  of  analyses,  it  is  advisable  first  to  make  a  qualitative 
analysis ;  the  operations  may  then  very  often  be  considerably 
shortened.  L.  de  K. 

Direct  Detection  of  Formaldehyde  in  Leaves ;  Formaldehyde 
Reagents.  Thomas  Bokorny  (Chem.  Zeit,  1909,  33,  1141 — 1142, 
1150 — 1151). — A  review  of  the  various  reagents  proposed  for  the 
detection  of  formaldehyde,  and  of  the  attempts  made  up  to  the  present 
to  apply  a  direct  microchemical  test  for  that  substance  in  leaves  in 
which,  according  to  recent  theory,  it  is  supposed  to  occur  as  an 
intermediary  compound. 

The  author  remarks  that  the  reagents  used  are  either  too  caustic  or 
else  too  poisonous.  The  leaf,  being  killed,  cannot  go  on  generating 
formaldehyde,  and  the  quantity  already  present  is  too  small  to  be 
detected  with  certainty.  It  is  also  doubtful  whether  the  distillation 
process  yields  better  results.  L.  de  K. 

Estimation  of  Formic  Acid.  Haetwiq  Franzes  and  G.  Greve  (J. 
pr.Chem.,  1909,  [li],  80,  368—389). — Gravimetric  methods,  based  on  the 
reduction  of  mercuric  chloride  by  formic  acid,  only  yield  quantitative 
results  when  the  hydrochloric  acid  formed  during  the  reaction  is 
neutralised  as  the  reduction  proceeds  ;  if  this  is  done,  the  amount  of 
mercurous  chloride  precipitated  is  equivalent  to  the  quantity  of  formic 
acid  present.  The  method  is  applicable  to  the  estimation  of  formic 
acid  in  very  dilute  solution  if  the  following  details  as  to  procedure 
are  carried  out.  The  formic  acid  solution,  containing  from  0-2  to 
l'O    gram   of  the  acid,  per   litre,   is    treated    with    mercuric    chloride 
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dissolved  in  hot  water,  the  quantity  added  being  fifteen  times  the 
amount  required  by  the  equation:  HCO.,H  +  2HgCI2  =  C0.2  +  2HC1  + 
Hg_,CI,.  The  mixture  is  maintained  at  a  temperature  of  about  10u° 
for  thirty  minutes,  then  neutralised  by  the  addition  of  sodium  hydr- 
oxide solution,  again  heated  for  about  thirty  minutes,  and  once  more 
neutralised.  The  neutralisation  is  carried  to  the  point  where  mercuric 
oxide  begins  to  be  precipitited.  Wheu  the  precipitate  of  mercurous 
chloride  has  settled  completely,  20  c.c.  of  concentrated  hydrochloric 
acid  are  added  to  re-dissolve  the  mercuric  oxide;  the  heating  is 
continued  for  one  hour,  and  the  precipitate  is  then  collected  on  a 
weighed  filter ;  it  is  washed  with  hot  water,  dried  for  six  to  eight 
hours  at  100°,  then  kept  in  a  vacuum  for  about  fifteen  hours  over 
sulphuric  acid  and  potassium  hydroxide,  and  weighed.  The  weight  of 
the  precipitate  multiplied  by  0  0^7726  gives  the  weight  of  the  formic 
acid  present.  It  is  also  shown  that  formic  acid  may  be  removed  from 
a  solution  by  steam-distillation  in  the  presence  of  phosphoric  acid. 
The  distillation  must  be  continued  until  10  c.c.  of  the  distillate  do  not 
require  more  than  half  a  drop  of  iV/10-barium  hydroxide  solution  for 
neutralisation.  W.  P.  S. 

Volumetric  Estimation  of  Thiocyanic  Acid  with  Perman- 
ganate ;  its  Application  to  Volumetric  Estimation  of  Copper. 
<:.  Masiko  {Chem.  Zeil.,  1909,  33,  1173—1174,  1185— 1186).— An 
investigation  of  the  permanganate  process  for  the  estimation  of  thio- 
cyanic acid  and  indirect  estimation  of  copper.  The  author  confirms 
the  results) obtained  by  Klason,  and  by  Grossman n  and  Holter,  which 
showed  that  thiocyanic  acid  is  not  oxidised  quantitatively  by  perman- 
ganate, a  residue  being  left,  the  amount  of  which  increases  with  the 
dilution.  If,  in  order  to  avoid  this,  solutions  of  greater  concentration 
are  used,  a  still  greater  source  of  error  is  introduced,  owing  to  the 
difficulty  of  accurately  measuring  the  liquids.  In  using  this  pi" 
the  standardisations  and  the  actual  analysis  should,  therefore,  1  e 
carried  out  under  exactly  similar  conditions.  Hydrochloric  acid 
ions  are  preferred.  L.  in:  K. 

Estimation  of  Salicylates.  A.THERT08  Seidell  (J.  Amor.  Cltem. 
Soc,  1809,  81,1168—1178).  Alter  criticising  unfavourably  the 
bromate  method  of  Freyer,  and  the  iodine  method  of  Meseinger  and 
mann,  the  author  proposes  the  following  prooi  Phe  alioylateu 
added  t<>  a  known  volume  of  standardised  volution  of  bromine  in  si 
hydrochloric  acid,  which  causes  the  toid  to  be  precipitated 

a  dibromo-compound,  and  the  excess  of  bromine  is  then 
titrated  with  .tan  lard  stannous  chloride  as  usual.  L.  in:  K. 

Silver  Oyanamide.     II.  Russell  Ellis  (Cltem.  Mn»,  1909,  100, 
I  D  I     156).     In    Perotl  I  for  the  estimation  of  oyanamide  in 

odium  oyanamide  and  in  "  nitrolime  "  |  ft-b  itr.,  1905,  ii,  870),  any  nil 
pbide,  oj an nlo,  or  ohloride  which  maj  !»•  pn  lenl  a    impurity  is  thrown 
down   with    the   '  iii  the   precipitation  with   uilvei  niti 

and  Ji    1     ,  1,1., ,,,,  ,|. 
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The  author  puts  forward  the  following  methods:  1.  Estimation  of 
cyanamide  and  cyanide  in  sodium  cyanamide. — From  an  aqueous 
solution  of  the  substance,  the  cyanide  is  precipitated  by  excess  of  silver 
nitrate  in  the  presence  of  nitric  acid.  After  washing  the  precipitate 
of  silver  cyanide,  it  is  dissolved  iu  nitric  acid,  and  the  silver  estimated 
by  titration  with  ammonium  thiocyanate.  The  filtrate  and  washings 
from  the  silver  cyanide  are  run  into  a  slight  excess  of  ammonium 
hydroxide  solution  and  the  solution  warmed.  A  precipitate  of  silver 
cyanamide  is  obtained  ;  this  is  dissolved  in  nitric  acid,  and  the  silver 
estimated  by  titration.  From  the  silver  in  each  case,  the  percentage 
of  cyanide  and  cyauamide  can  be  determined. 

2.  Estimation  of ''Nitrolime." — One  to  two  grams  of  the  finely  powdered 
substance  are  shaken  up  with  water,  and  filtered  into  a  500  c.c.  flask, 
the  residue  being  well  washed  until  the  filtrate  gives  no  precipitate 
with  ammoniacal  silver  nitrate  solution.  An  aliquot  portion  of  this 
solution  is  precipitated  by  excess  of  ammoniacal  silver  nitrate.  The 
precipitate  is  well  washed  with  warm  water,  and  then  treated  with 
dilute  nitric  acid  (1  :  5).  in  order  to  remove  all  the  silver  cyanamide. 

The  silver  in  the  filtrate  and  washings  is  then  estimated  by  titration. 
Any  sulphide  or  chloride  of  silver  remains  on  the  filter  paper.  Any 
fluoride  present  in  the  cyanamide  will  not  dissolve  in  water,  or  if  any 
dissolves,  it  is  not  precipitated. 

The  above  methods  assume  that  silver  cyanamide  has  the  formula 
Ag.,CN2.  To  verify  this,  the  pure  salt  was  prepared  from  "  nitrolime  " 
and  analysed.  The  percentage  of  silver  was  determined  (a)  by  heating, 
and  weighing  the  silver  left,  (b)  by  dissolving  the  silt  in  nitric  acid 
and  estimating  the  silver  with  ammonium  thiocyanate.  The  results 
are  in  agreement  with  the  formula  Ag2CN.,,  and  not  with  AgHCN2, 
although  the  two  methods  do  not  give  the  same  percentage  of  silver — 
84-48  in  (a)  and  833  in  (6). 

When  silver  cyanamide  is  heated,  it  explodes  more  or  less  violently. 
The  gases  formed  by  the  explosion  were  found  to  be  cyanogen  and 
nitrogen.  Quantitative  estimations  indicated  that  the  decomposition 
occurs  in  accordance  with  the  equation  :  2  AgX'N.,  =  4Ag  +  C,N2  +  Ns. 

T.  S.  P" 

The  Detection  and  Method  of  Formation  of  Aromatic 
Substances  in  the  Organism.  I.  Detection  of  Indole  and 
Scatole.  Ferdinand  Blumentiial,  Friedrich  Herschmann,  and 
Ernst  Jacoby  (Biochem.  Zeiisch.,  1909,  19,  521 — 533). — The  various 
reactions  for  the  identification  of  indole  and  scatole  were  investigated. 
The  y>dimethylaminobenzaldehyde  reaction  can  be  employed  to  dis- 
tinguish between  the  two  substances  if  nitrite  is  added.  Scatole  on 
addition  of  nitrite  gives  a  bluish  colour,  whereas  indole  gives  a  more 
orange  colour.  By  this  reaction  indole  and  scatole  can  be  detected  in 
mixture.-.  The  other  reactions  investigated  were  (a)  the  vanillin 
reaction,  which  is  not  suitable  for  detecting  the  two  substances  when 
both  are  present ;  (6)  the  ;;-nitrobeuzaldehyde  reaction,  by  means  of 
which  both  can  be  detected  when  scatole  is  present  in  relatively 
high  concentration  ;  and  (c)  the  protocatechualdehydc  reaction,  which 
is   not  applicable  lor   detection  of   the  mixtures  ;   the  heliotropiu,  the 
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safrole,  cinnanialdehyde,   eugenol,  glyoxylic  acid  and   other  reactions 
were  also  investigated.  S.  B.  S. 

Chemistry  of  Urine.  L.  de  Jager  (Zeitsch.  physiol.  Cliem.,  1909, 
62,  333 — 346).— This  paper  treats  of  two  subjects:  (1)  the  boiling 
test  for  albumin  in  urine,  and  its  fallacies,  especially  in  relation 
to  the  reaction  of  the  urine,  and  the  precipitability  of  certain 
phosphates  on  heating,  and  (2)  the  incorrectness  of  ammonia  estima- 
tions by  the  "  formaldehyde  method  "  recently  introduced  ;  as  others 
have  pointed  out,  amino-acids  also  react  with  the   reagent. 

W.  D.  H. 

Volumetric  Estimation  of  Caseinogen  in  Cow's  Milk.  Edwin  1  \, 
Hart  (J.  Biol.  Chem.,  191)9,  6,  445 — 451). — The  caseinogen  is  precipi- 
tated by  acetic  acid,  washed  on  the  filter  with  cold  water,  then  returned 
to  the  flask  with  the  filter,  dissolved  in  xV/10-potassium  hydroxide 
diluted  with  water  free  from  carbon  dioxide,  and  titrated  with  iV/10-aeid, 
using  phenolphthalein  as  indicator.  A  correction  is  made  for  the 
acidity  of  a  blank  experiment,  and  the  amount  of  acid  used  is  a  measure 
of  the  quantity  of  caseinogen.  The  whole  process  occupies  less  than  two 
hours.  W.  D.  H. 

Employment  of  Hydrogen  Peroxide  in  Investigations  on 
Oxydases.  T.  Kikkoji  and  Carl  Neuberq  (Biochem.  Zeitsch.,  1909, 
20,  523 — 525). — The  employment  of  hydrogen  peroxide  and  iron 
salts  for  the  detection  of  oxydases  is  often  resorted  to.  The  authors 
show  that  phenol  and  twenty-five  other  substances,  of  which  a  list  is 
given,  yield,  in  presence  of  iron  salts  with  the  peroxide,  dark  colours 
or  precipitates.  The  pigmented  substance  from  phenol  was  prepared  in 
quantity,  and  differed  from  melaninsin  that  it  contained  12*60-  1 I  ■:>-".. 
iron.  S.  B.  S. 

A    Reaction    for    Acid    Soils.     Oscar    Loew    (Zeitsch.  la 
Vet  '"■>'■  n-e.ien  Oesten:,  1909,461 — 463). — The  soil  (10  grams)  is  heated 
cm  :i  water-bath  for  live  to  ten  minutes  with  Id  c.c.  of  a  I",,  solution 

of    potassium     iodide.      A     lew    drops  of    8     1',    solution    of    potassium 

nitrite  are  added,  and  then  a  few  dro]  i  h  solul  ion,  after  which 

it  is  quickly  cooled. 

The  blue  coloration  may  sometimes  be  produced  in  absenoe  of 
potassium    nitrite    with    boUs   containing    basic    ferric  salts  (a    very 

was  obtained  with  so-called  colloidal  ferrio  hydroxide 

ch  contained  basic  ferric  chloride).  The  pi  isence  of  basic  ferric 
sulphate  in  such  Boil  can  be  established  bj  extracting  several  times 
with  boiling  water,  digesting  with  ammonia,  evaporating  the 
ammoniocal  filtrate,  and  treating  with  barium  ohloride  and  hydrogen 
chloride.  V  II.  J.  M. 
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1456;  P.,  196. 
Acetatochromiferri-bases,    two  salts   of 
(VTeixlaxh   and   Gtjssmann),  A.,  i, 
872. 
Acetatoferri-base.   salts  of  ("WsiNLAND 

and  GrssMANN),  A.,  i,  S72. 
Acetic    acid,    electrolytic    oxidation    of 
ethyl  alcohol  to  (Askenasy,  Leiser, 
and  GruHSTRIN),  A.,  i,  869. 
and    other    organic    acids,    molecular 
compounds  of  magnesium  bromide 
and   iodide   with    (Menschutkix), 
A.,  i,  82. 
and    egg-albumin,     physico-chemical 
investigation   of   the  reactions  be- 
tween (Zo.ja),  A.,  ii,  130. 
and      water,      viscosity-concentration 
curves  for   (DUNSTAN  and  THOLE), 
T.,  1559  ;  P.,  219. 
water  mixtures,  physical  constants  of 

(GbuNMACH),  A.,  ii,  215. 
estimation   of,   in   presence    of   boric 
acid  (Di-kelski),  A.,  ii,  390. 
Acetic    acid,    potassium,    sodium,    and 
lithium  salts,  cryo-acetates  of   Va-i- 
i.if.ef),  A.,   i,  756. 
sodium  salts,  at  30°  (DuXBLSKl),  A., 

i,  288. 
silver  salt,   action    of   sulphur  mono- 
chloride  on  (Denham),    T..  1238  ; 
P.,  179. 
sodium  salt,  lower  hydrate  of  (Miller), 
A.,  i,  81. 
melting-point    of,     and    solubility 
curves  (Orion),  A.,  i,  82. 
Acetic  acid,  ethyl  ester,  preparation  of 
(Habbrmann  and  Brezina  .   \  ,  [, 
873. 
iodoeoben  sane  i  star,  and  phenj  I 
ohloride,  some  reaction!  of    Horxi 
i,  A.,  i,  18. 
methyl  ester,  kinetics  "f  the  hydro- 
lytic    decomposition   of,   bj    the 
catalytic    action    of  acetic 
(Ixawa),  A.,  n. 
molecular  weights  of  iuorgan 
in   (8  and    Stbineh), 

A.,  ii,  212. 

n    of      i;     i"    (Navmann, 
Kii.i,  and  Bi  eoi  d),  a.,  ii,  1018 
methyl,  ethyl,   propyl,    ind 

lum  Iodide  i  \i  knm  uutkin),   L,  1, 
188. 

lophenj  I  estei  I  WiLLOtli and 

W  1 1 . 


Acetic    acid,    2:4-dibromo-6-nitro-    and 

2:4-rfi'nitiopheuyl    esters     (Blaxk- 

sma),  A.,  i,  780. 
3:5-<2tnitropheny]  i  ster  (Helleu  and 

K  VMM ANN),  A.,  i,  567. 
urushiol     ester     (Majima),     A.,     i, 

945. 
phenylvinyl  ester  (Semmler),  A.,   i, 

amino-.     See  Glycine. 

bromo-,  interaction  of,  and  its  sodium 

salt  with  water  and  with  alkali 

(Sbntkb),  T.,  1S27  ;  P.,  236. 

ethyl    ester,    and     /i-tolyl    methyl 

ketone,    action     of    zinc    on    inl- 

mized  (Matsohdrevitsch),  A., 

i,  304. 
tribromo-,   electrical  conductivity    of 
solutions  of  compounds  of,  with  di- 
methylpyrone     in     ethyl    bromide 
(Plotnikoff),  A.,  ii,  14. 
chloro-,   and  its  mixtures  with  naph- 
thalene,   spontaneous   crystallisa- 
tion of  (MlKR6  and  Isaac),  A.,  i, 
356. 
alkyl     esters,    production   of,    from 
vinyl  ethers  (GeORGEs   [mbBRT 

,v.  Consortium  fur  Electro- 

I  HEMI8CHE  lNl'i  STRIE  ,    A.,    i, 
453,  694,  873. 
((/chloro-,    action    of,   on    aniline    and 
its  homologues  (Heli  er),  A.,  i,  20. 
(rtchloro-,    glucinium  salt  (Parsons 
and  8  irosn  i  .  A.,  i,  874. 
no-,  ethj  1  aster,  action  of  phenyl* 
thiocarbimide  ou  (KuuBMANN), 
T..  117  :  P.,  1  l. 
sodium    derivative,    .ondcnsatioil  I 
of,   «  itli  ketonos  and  aldehydes! 
I  II  WORTH).  T.,    ISO  :  r.,'71; ; 
(Gardkbii  and  11  vwukviiI,  T., 
L96G  .  P.,  260. 
methyl  e  idensulion  of,  with] 

benzyl     chloride,    by     calcium 
ethoxidc  |  Pi  rkim    and    Prai  i), 
T..  188. 
nitro-  (Si  i  inkopf),  A.,  i.  . 
iline   and    plieiivllivdi  i 

Si  \  ^71. 

iiitrocyauo-,     ethyl     ester,     pnl 

and  silver  dcri\  ;iti\  i:.\n  and 

Si     III     1  ,|1,     A.,     i,     212. 

uuniiieii  yaim  .     derivativi 

rad  and  Si  in  i    i  .   \  .  i.  21 1. 
|Iiiih-v. viui  .  ethyl  e  iter,   preparation  aj 

oil  ii  r.,  119 

Acetic  anhydride,  latanl  heat  of  vapory! 

all. m  of  i  Ki  i:i  \  i  ■■(  i  i.    \  .  ii.  120. 
Acctin,  nitro   (Vknui  i  i. 
Aeotoacetic  acid,   deoomposition  of,  W] 

tin    >  i    Hi.'    Iivii    (  WakkmaX 

aii. I  Imi.i--  .    L,  0    9 
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Acetoacetic  acid,  esters,   preparation  of 
hydrocarbons  by  electrolytic  reduction 
of  (Tafel  and  Jfr.cEXs),  A.,  i,  545. 
Acetoacetic  acid,  ethyl  ester,  anomalous 
viscosity  of  (Thole),  P.,  198. 
condensation  of,  with  ethyl  and  n- 
propyl    iodides   by  calcium   eth- 
oxide  (Perkix  and  Pkatt),   T., 
162. 
preparation    of     pure     ketones    by 
means  of    (Michael  and   Wol- 
gast),  A.,  i,  766. 
sodium  derivative,  action  of  mono- 
chloromethyl  ether  on  (SlMONSEN 
and  Storey),  T.,  2106;  P.,  290. 
sodium  derivative,  action  of  phth- 
alylglycyl  chloride  on  (Scheibeb), 
A.,  i,  390. 
Acetoacetic  acid,  a-chloro-,  ethyl  ester, 
action  of  aromatic  mercaptides  on 
(FlNGEIiandHEMMETER),  A.,  i,  470. 
7-chloro-,     rfi-7-chloro-,     and     tri-y- 
bromo-,    ethyl    esters    (Schlottek- 
beck),  A.,  i,  550. 
Acetoacetylanilide,     p-bromo-     (Daiks 

and  Bruwx),  A.,  i,  781. 
3-Acetobenzotetronic       acid.     See      3- 

Acetylcoumarin,  4-hydroxy-. 
Acetone,  condensation  of,  with  hippuric 
acid  (Perkix  and  Simoxsex),  P., 
164. 
condensation    of,    by    calcium    oxide 

(Hoffmax),  A.,  i,  553. 
action  of  ammonia  on  homologues  of 

(Traube),  A.,  i,  773. 
action  of  sodium  on  (DELACRE),  A.,  i, 

764. 
chlorine    substitution      products     of 

(Posneb  and  Rohde),  A.,  i,  765. 
and  iodine,   dynamics  of  the  reaction 
between  (Dawson  and  Leslie),  T. . 
1860  ;  P.,  246. 
reaction  for  (BABDACH),  A.,  ii,  626. 
the  sodium  uitroprnsside  reaction  for 

(Rothera),  A.,  ii,  99. 
estimation  of,  in  urine  (Vaubel),  A., 
ii,  769. 

Acetone,     i|/-<ft'chloro-,     so-called,      an 
alleged  isomeride  of  dichloroacetone 
(Posxer  and  Rohde),  A.,  i,  765. 
trt'-a-chloro-  (Schlottekreck),  A.,  i, 

553. 
rfi'liydroxy-,      colour       reactions      of 
(Dexiges),  A.,  ii,  272. 
new    reactions    of    (Dexigbs),    A.. 
ii,  273. 

^     theory  of  the   colour   reactions   of, 
in  sulphuric  acid  (DenIGES),  A., 
ii,  448. 
cetone   substances    in   the    organs   of 
cases  of  diabetic  coma  (GEELMUYDEN), 



Acetonechloral.     s-Jrtohloro-     (Schi.ot- 

terbeck),  A.,  i,  553. 
Acetonedicarboxylic  acid  from  calcium 
sucrate  (v.  Liit.maxx),  A.,  i,  11. 
condensation   of  esters  of,  with  alde- 
hydes by  means   of  ammonia   and 
amines     (Petrenko-Kritschenko 
and      Schottle),     A.,     i,      605  ; 
(Petbexko-Kritschenko),    A.,    i, 
959. 
Acetonesulphoxylic    acid,    sodium    salt 
(Farbwbrkevorm.  Meisteb,  Lucius, 
k  Brunixg),  A.,  i,  455  :  (Fromm  and 
Erfurt),  A.,  i,  936. 
Acetophenone,  p-amino-,  azo-dyes  from 
i,  Torrey  and  MacPheksOn),  A.,  i, 
445. 
<»-benzoylamino-       (Robixsox),      T., 

2169  ;  P.,  295. 
a>-chloro-y>-hydroxy-,    and   co-amino-;)- 
hydroxy-      (Tutix,      Catox,      and 
Haxx),  T.,  2U3;  P.,  289. 
hydroxy -derivatives,  oxidation  of  (Da- 

kix),  P.,  194. 
^-hydroxy-,      chloroacetate      (Tutix, 
Catox,  and  Haxx),  T.,  2117. 
Acetophenones,     formation     of,      from 
derivatives  of propylbeuzene  (Mameli, 
Bontj,  ami  Bigxami),  A.,  i,  721. 
;>-Acetophenoneazodiethylaniline  and  its 
oxime    (Torbey   and   MacPherson), 
A.,  i,  445. 
/'-Acetophenoneazodimethylaniline   and 
its  hydrochloride  and  oxime  (Torrey 
and  MacPherson),  A.,  i,  445. 
yi-Acetophenoneazodiphenylamine  (Toit- 

kf.v  and  MacPhBBBON),  A.,    i,  445. 
^-Acetophenoneazo-^-naphthol      oxime 
(Torres  and  MacPhersox),   A.,  i, 
445. 
p-Acetophenoneazoresorcinol     (Torrey 

and  MacPherson),  A.,  i,  445. 
Acetophenone-o-carboxylic  acid,  amide 
and     chloride     of,    and     silver,    and 
strontium  salts  (Karslake  and  Hus- 
tox),  A.,  i,  302. 
Acetonitrile,"Vchloroiiitro-(STElXKOl>F), 
A.,  i,  216. 
nitro-     iSieinkoi'k),     A.,     i,     216, 
559. 
Acetonylperimidine  and  its  phenylhydr- 

azone  (Sachs),  A.,  i,  432. 
Aceto-c-toluidide,    3:5-rfibromo-4-nitro-, 
and  3:5-rfi'bromo-4:6-o'(nitro- 

(Blaxksma),  A.,  i,  780. 
5-nitroso-     (Cain),     T.,     715  ;     P., 
123. 
Aceto-"'-toluidide,  2:4:6-rV/bromo-,  and 
2:4:6-<ribromo-5-nitro-       (Blank 
sma),  A.,  i,  780. 
6-nitroso-     (Caix),     T.,     715:      P., 
123. 
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Aceto-;>-toluidide,  3:5-fftbromo-,  and  its 
nitro-derivatives  (Kunckell),  A., 
i,  20. 

2-chloro-,  and  2-bvomo-  (Blaxksma), 
A.,  i,  936. 

2-nitroso-  (Cain),  T.,  715  ;  P.,  123. 
Acetovanilloae,    isolation    of,    and    its 

glueoside  from  Apocynv/mandroaaemir 

folium  (Moore),  T.,  744  ;  P.,  85. 
Acetoveratrone,    oximino-derivative  of, 

and  amino-,  hydrochloride  of  (Pictet 

and  Gams),  A.,  i,  672. 
;i-Acetoxyacetophenone.  w-chloro- 

(TVtin,  CATON.and  HannI,  T.,  2119. 
Acetoxyacetylcodeine    and    its     oxime 

(Knorr,   Horlein,  and   Staubai  ii  . 

A.,  i,  951. 
Acetoxyacetyl-il-codeine  (Knorr,   1 1  ■  ■  k - 

LEIN,  and  Staubach),  A.,  i,  952. 
Acetoxyacetylmethylmorphimethineand 

its     methiodide     i.  Knurr,     Huki.ein, 

and  Stat/bach),  A.,  i.  952, 
10  Acetoxy-9  anthryldiphenylmethane 

(Padova).  A.,  i,  656, 
o-Acetoxybenzoic    acid,     bromo-,     and 
(ribromo- (Chemische  Fabrik  von 
Heydbn),  A.,  i.  798. 

5  chloro  .  and  its  chloride  (Ansi  aim 
and  Neegen),  A.,  i,  666. 
2-Acetoxybenzonitrile,  8-bromo-  (Miii.- 

i  i'  i.  A.,  i,  938. 
"  Acetoxybenzoylacetic  acid,    o-oyano-, 

etliyl  ester.(ANM  in  rz),  A.,  i.  661 
/3-Acetoxyi.wbutyric  acid  and  its  ethyl 

aster,    chloride,   anilide,    o-naphthyl- 

amide,   and  p-toluidide    (Bl  use   and 

Hi  Bid  \m,  A.,  i.  688. 
Acetoxycarboxylic  chlorides,   action  of 

silver  cyanide  on   ( Ansi  n i  I/.),  A.,  i, 

717. 
4-Acetoxycoumarin    (A  A\- 

PA<  ii,  I'"i:i>i:mis,  and   'ii     i.  A.,  i, 

0- Acetoxy  aadimcthylpropionyl    ohlor 
ide,  anilide,  and  p-toluidide  (Blaise 

and  ill  ttMAH  I,  A.,  i,  032. 
Acotoxydioxindolcainl  its  benzol  1  derive- 
tivi      Belli  d  and  SOllini  i,  a.,  i, 

4  Acctoxy  3  4  diphonyl  5  benzylidone- 

A'-'-'V/c/npentenoii'    I  P.,  21  ^7. 

2  Acetoxy-34  diplicnyl  5  benzylidone- 

A   < '/'A.pontenono.    isomeric  forroj   of 

0  i        146 

4  Acetoxy  3:4  dipheny  1-5 :5-dimcthyl 
p m:  ,ii,ri,      and 

(CjRAI       '  117. 

0  Acctoxy  y  ethylhexnn  5  one     (B 

me I   U  Mil    ,     \ 

a  Acetoxy  H  ethylpcntan  y  ono       (tthyl 
Bl  M    i     "el 

M  Ml  I   i.    \    .   I 


3-Acetoxy-l-methylbrazan   (Ghafmanx 

and  v.  KosTANEiKi),  A.,  i,  250. 
l-Acetoxy-l-methyl-2-hydruidone,     3:3- 

rfi'chloro-5-bromo- (Fries  and  Hem  it  L- 

maxn),  A.,  i,  810. 
6  Acetoxy-11-phenyldihydronaphtha- 

cenequinone.   6:ll:(f)-4rihydroxy-J 

and    its    tetra-acetyl    derivative   (Yo- 

nwinckeiA,  A.,  i,  166. 
"-Acetoxyphenylglyoxylic  acid  and  its 

methyl  ester,  silver  and  sodium  salts, 

amide    and    nitrile    (AUSOHUTZ     and 

Clatjs),  A.,  i,  717. 
Acetoxyphenylpyruvonitrile  (Anschutz 

and  BOOKER),  A.,  i.  717. 
/>- Acetoxy  oi-phthaliminoacetophenone 

(TUTIN,  CatoH,  and  Hank),  T.,  2119. 
2-Acetoxystilbene    and    its    -//'bromide 

(V,    KnsTAM.i  kl    and   TaMBOR),  A.,  i, 

225. 

Acetoxy-.     See   also    under   the   parent 

Substance. 
Aceto-xylidide,  s-2:4:6-(rtbromo- 

i  Blanksma),  A.,  i,  780. 
Aceto-ni-xylidide.  2:5-dtnitro-  (Blank- 
sma), A.,  i.  296. 
Acetylacetone    peroxide    (Pastdreau), 

A.,  i,  208. 
Acetylacetonecarbamide.      See    4:6-Di- 

methyl-2-pyrinudone, 
Acetylacetylacetonamine,  u-ohloro- 

(Bknary),  A.,  i,  S90. 
Acetylamino-.      See    under    the    parent 

Substance. 
Acetyl-a-anhydrotetramethylhaema- 

toxyloue,  nitrn-  (1'kkkin  am)   Komn 

BON),  T..  398. 
Acetyl-a  anhydrotrimethylbrazilone, 

llitlu-    (PERKIN    and    ROBINSON),    T., 

898. 

Acetyl  ^-anhydrotrimethylbrazilone. 

nil  in     Perkih  and    Robinson),  T., 
I9i 
3  //  Acetylanilo  2:3  diketo  5  phenyll  -/>• 

acetylphenylpyrrolidino     (BoRSOHl I, 

i,,  l,  68. 
Acctylanthranil  5-carboxylio    acid,     I 

niini    i  Boi  i  n  i    and   Kb . 

584, 
Acetylation,    aoid  leratori    in 

smi  i  ii  and  Orton),  'I'..  1060  |  P., 
166. 

n nli  aoetic  anhydride  and     iilphuric 
add  (Bla    i    ma),  L,  i 
' '  Acotyl-3  benzcnehydraio  5  bromo  />- 

cronol  (Auwkb  .   II n; i ,  and    \ 

Hbydi        \  .  i.  188, 
"  Acctylbenzcnohydrazo  0      and    -  "i  -4- 

xylenol  (At/WRH  .   1 1 1 1  |    and   v .    DIB 

1 1 1  I  i  ■ 
Acotylbcniidino, 

T.,  716  ;    P.,   1 
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Acetyl-'-benzoin  (When),  T.,  15S3. 
3Acetylbenzotetronicacid,6:S-rfibromo-. 

See  3-Acetylcoumarin,  6:8-rf»'bromo-l- 

hydroxy-. 
2-Acetylbenzi'sooxazolone    (Bamberger 

ami  1'yman),  A.,  i,  574. 
2-  Acetyl-  l-benzyl-2-methylpyrrolidone 

and  its  oxime  (Kuhling  and  Frank), 

A.,  i,  955. 
Acetylborneolcarboxylic  acid,  anhydride 

(Bredt  and  Saxdkuhl),  A.,  i,  499. 
Acetylbromoacetyl-6-methyltetrahydro- 

quinoline  (Kunckell  and  Vollhase), 

A.,  i,  835. 
Acetylbromoacetyltetrabydroquinoline 

(Kunckell    and   Vollha.se i,    A.,    i, 

835. 
a-.Y-Acetylf/ibromo-o-hydroxybenzyl- 

phenylhydrazine.       ((-propionate       of 

(Auwers,  Hirt,  and  Muller),  A.,  i, 

224. 
Acetylcarbamide,    oximinocyano-,    and 

its   sodium   derivative    (Conrad   and 

Schulze),  A.,  i,  212. 
Acetylchloroacetyltetrahydroquinoline 

(Kunckell   and   Vollhase),   A.,   i, 

834. 
Acetylchloroacetyl-6  -methyltetrahydro- 

quinoline  (Kunckell  and  Vollhase), 

A.,  i,  835. 
Acetylchloroamino-2:4  r'/chlorobenzene, 

action  of,  on  phenylhydrazine  (Chat- 

taway),  T.,  1071. 
Acetylchlorocarbamide        (Chattaway 

andWtlNSCH),  T.,  129. 
o-   and   /3-i-Acetylcincholeuponic   acids 

and  anhydrides  (Wohl  and   Maag), 

A.,  i,  254. 
Acetylcodeine     and      its      oxime      and 

methiodide    (Kxorr,    Horlein,  and 

Staubach),  A.,  i,  952. 
3-Acetylcoumarin,    6:8-rfi'bromo-4-hydr- 

oxy-  [6i&-dibromo-H-acetylbenzotetronic 

acid),     and       its      ammonium      salt 

(Anschutz  and  Lowenberg),  A.,  i, 

731. 
3-Acetylcoumarin.  4-hydroxy-    [3-acelo- 

beraotetronic    acid),  and    its    metallic 

salts      (Anschutz,    Anspach,     Fre- 

SENITJS  and  Claus),  A.,  i,  662. 
3-Acetylcoumarin,      6:8-oft-iodo-4-hydr 

oxy-,  and  its  ethyl  ether,  and  metallic 

salts  (Anschutz  and  Schmitz),  A.,  i, 

731. 
4cetyl-/)-oresol,       3-chloro-,       benzoate 

(Auwers  and  Muller),  A.,  i,  228. 
Icetyl-w-cresotic  acid.     See   4  .Methyl - 

benzoic  acid,  2-acetoxy-. 
icetyl-yicresotic   acid.     See   5  Methyl 

benzoic  acid,  2-acetoxy-. 

Acetylcrotonic    acid,    0-amino-,  ethyl 

Wter    Benart),  A.,  i,  890. 
XCVI.  ii. 


Acetylcrotonic  acid,  /3-amino-o-chloro-, 

ethyl  ester  (Benary),  A.,  i,  889. 
Acetyl/cystine,   chloro-  (Fischer  and 

Gerngross),  A.,  i,  367. 
Acetyldianthranilide    (Schroeter  and 

Eisleb),  A.,  i,  579. 
Acetyldietbyl-  m  -phenylenediamine 

(Grandmougin  and  Lang),  A.,  i,  971. 
Acetyldimethylcarbinol     benzyl     ether 

(Diels  and  ter  Meer),  A.,  i,  455. 
Acetyldimethylcarbinol     methyl    ether 

and  phenylurethane  from  (Diels  and 

ter  Meer),  A.,  i,  455. 
6-Acetyl-l:5-dimethyl<7/c7ohexan-3-one- 

2:6  dicarboxylic    acid,    diethyl    ester 

(Ruhemann),  T.,  115. 
Acetyldimethyl-m-phenylenediamine 

(Grandmougin    and    Lang),    A.,    i, 

972. 
6-Acetyl-l:5-diphenylci/c?ohexan-3-one- 

2:6-dicarboxylic    acid,    diethyl    ester 

and  its  sodium  and  dibromo-derivatives 

(Ruhemann),  T.,  112. 
a-Acetyldiphenylmethane,2:4:2':4'-fc<ra- 

nitro-  (Borsche),  A.,  i,  385. 
Acetylene,  apparatus  for  preparation  of 
(Steinkopf),  A.,  i,  753 

dispersion  of  light  in  (Loria)    A  ,  ii, 
279. 

the  diametral  line  of  (Mathias),  A., 
ii,  552. 

action    of    metallic    magnesium      on 
(Novak),  A.,  i,  865. 
Acetylene,  di-  and   tdr  j-chlorides,    pre- 
paration of  (Lidholm).  A.,  i,   198. 

cuprous  compound  (Scheiber),  A.,  ii, 
765. 
Acetylene      derivatives,     addition      of 

hvdroxylamiue     to      (Oliveri-Man- 

dala),  A.,  i,  835. 
Acetylene  series,    hydration   of  hydro- 
carbons of,  by  means  of  cadium,  zinc, 

and  magnesium  salts  (Kutscheroff), 

A.,  i,  625. 
Acety  1  -ji-  ethoxyphenacyldialuric      acid 

and  corresponding  benzoyl   derivative 

(Kuhling    and    Schneider),   A.,    i, 

424. 
2  Acetyl-5-ethoxyphenoxyacetic       acid 

(v.  KOSTANECKI  and  Tambor),  A.,    i, 

320. 
1  -  Acetyl- 1  -ethy  l(7/'/opentan-2-one 

'Blaise  and  Koeuler),  A.,  i,  478. 
Acetyls-glutamic     acid,     chloro-    (Fi- 
scher,  Kuoit,  and  Stahlschmidt), 

A.,  i,  368. 
Acetyl-r//-glutamic    acid,    chloro-    (Fi- 
scher, Kropp,  and  Stahlschmidt), 

A.,  i,  369. 
Acetylglutamyldiglycine,  chloro-,     and 

its  diethyl   eater,    (FlSOHBR,   Kropp, 

Siaiii.sciimidt),  A.,  i,  368. 

80 
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Acetylglycyl    chloride    (Max),    A.,    i, 

926. 
Acetylglycyl-j>-iodophenylalanine, 

ehloio-  (Abdebhalden  and  Brossa), 

A.,i,  801. 
Acetylguanylcarbamide     hydrochloride 

(Ostkogotich),  A.,  i,  461. 
.V-Acetyl-o-hydroxyanilinotriphenyl- 

amine  (Gambarjani,  A.,  i,  911. 
Acetyly-iodophenylalanine,  chloro- 

(Abdeuhalpen   and   Bkossa),  A.,  i, 

801. 
Acetyli|--isatindioxime,  action  of  potass- 
ium  hydroxide    on    (Kozak),    A.,    i, 

673. 
Acetyl/leucine,  chloro-   (FisrHEK  and 

Steixgroever),  A.,  i,  366. 
Acetyl-rf-woleucine,     chloro-     (Abder- 

HALDEN,  HlRSCH,  and   ScHri.F.lt),  A., 

i,  770. 
AcetyW/-<>"leucine,     chloro-     (Abper- 

HALDEN,  HlRSCH,   and  Schulek),  A., 

i,  769. 
Acetylmandelic  acid  and  its  ammonium 

salt,    amide,    anilide,    p-phenetidide, 

piperidide,   and    chloride   (Anschutz 

and  Bocker),  A.,  i,  729. 
Acetylmandelic  acids  and  their  {-menthyl 

cstiis   (McKkNZU    und   IIlMl-HKlEsi, 

T.,  1106. 
Acetylmandelyl  chloride,  action    of,   on 

ethyl  Bodiomalonate  and   sodiocyano 

acetate  (Anbi  mi/,  and  BOckbb)  A., 

i,  729. 

2  Acetyl  5  methoxyphenoxyacctic  acid 
and  its  ethyl  eater    v.   Kostahbokj 

and  T  IMBOR  .  A.,  i,  819, 

3  Acetyl -7  methylbenzotetronic       acid. 

8  Act  tyl-7-methylcoumarin, 

4 -hydroxy-. 
Acetylmethylcarbinol 

(Diki,-  and  m  )  i  ii  -. %  ,  \.,  i.  172, 
3-Acetyl  6  methylcoumarin       and       its 

silver  ami  aodiaoi  salt-,    [-hydroxy- 

(Ans.iii  i/  and  S  \ ..  i.  666. 

3  Acetyl  7  methylcoumarin.    I  hj 

'  ■  •llll-'i- infill  ■■ 

and   us    in  thy],   ethyl,   and    propyl 
ethere,  and  metallic  salts  (Ansohi  rz, 

W'ai.nki;,   and  JUNKXRBDORF),    A.,  i, 
664. 
2  Acetyl  2  methyldihydropcrimidine 
and  [t>  I  in.'  oxims,  nhenylhydruone, 

,   and    liydroohloride   of 

bent}  Udent  di  i  Ivatiyi  [S  u  b    ,  A.,  i, 

tss. 

Acetylmethylmorphimethino  (K  NOD  a, 
ii. .1  n  in,  and  ■'sim  bai  ii),  A.,  i, 
962. 

Acetylmethylmorphol    and     Ita     somi 

II.. i  Mi-.,      and 

Btaubai  h),  A.,  i,  9 


4-Acetyl-5-methylisooxazolone  and  its 
phenylhydrazone  and  ju-nitrophenyl- 
hydrazone  (Schmidt  and  WlDMANN), 
A.,  i,  525. 

3-Acetyl-oj3  naphthapyrone,  4-hydn.xy-, 
and  its  ethyl  ether,  and  metallic  salts 
(AnscbtOtz  and  Bukesl),  A.,  i,  732. 

3-Acetyl-/3j8-naphthapyrone,4-hydroxy-, 
■and  its  metallic  salts  (AhschBtz  aud 
Graff),  A.,  i,  665. 

2  Acetyl  1-naphthoxyacetic  acid  (v. 
Kostakbckj  and  Tambor),  A.,  i,  320 

Acetyl/-nitrophenylethylamine    (Bar 

ger   and   Walfole),   T.,   1722;    P., 

229. 
l-Acetyl-«./"pentan-2-one   (Blaise  and 

Kcshlbb),  A.,  i.  478. 
l-Acetyl-A'-C'/ciYipentene  as  an  oxidation 

product  of   A^cyc/ohexeneacetic    acid 

(1'ekkix  and  WalLAOH),  A.,  i,  154  ; 

(Boi'veavli),  A.,  i,  872. 
Acetyl'';/' A'pentene     oximc     (Wall.vch 

and  v.  MarTIDb),  A.,  i,  385. 
7-Acetyl-2phenylcinchonic  aoid 

(BOBSCHE),  A.,  i,  53. 
4-Acetyl-l:4-phenylenediamine  2thiol- 

acetic  acid,  6-chloro-,  sodium  salt,  and 

anhydride  iKai.i.i'.  &  Co.),  A.,  i,  736. 
Acetyl  .V-phenylglycine,     chloro-,    and 

bromo-,  methyl  esters  (Fischer  and 

Gu  i -Hi,  A.,  l.  888. 
3-Acetyl-l-phenyl  sdndazole,  6-nitro-  (?) 

(BORSCHE),  A.,  i,  233. 
Acetylricinoleylricinoleic  acid  (QbOn), 

A.,  i.  876. 
Acetylstrychninolio    acid   (Lfxi  its  and 

Sens  i  mi  i;  |,  A.,  i,  602. 
a-Acetylsuccinic  acid,  3-oximino-,  ethyl 

ester  (Si  iiMli'i  and  Widhamk),  A.,  i, 

524. 
/3-Aoetylsuccinic  acid,  o-nitroeo-,  ethyl 

ester  (SOHMIDl   and   WlUM  INN),  A.,  i, 

451. 
Acetyltetrahydroquinoline,  chloro 

(Kim -kki.i.    and    \i'Ii.iusk\    A.,    i, 

386. 
Acetyltetrahydroquinolineoarboxylio 

acid  (Kim  i.i  ii    and   Vm.i.HAsK),  A., 

i,  835. 
a  Acetyltotronic    aoid    and    its    copper 

salt,  amide,  and  anilid.      I'.i  s  IB1       L, 

i,  890. 

Acctyltolidino  i.i'ms  ,  T.,718  :   P.,  123. 
.V  Acetyl  3  /■  toluonohydraio-/'  oresol 
\i  w  in   .  II  mi.  and  v.  m  i;  II  i  \  DIN) 
A.,  I, 

3  Acetyl  112  triniethyl'-'/.Vupentane, 

in  and  oxime  I  III.  u»o)i 
A.,  I,  101, 
Acctylurotlianc.    oyano-,    and    oximino 
oyi (Conbaii  and   Sohuub),  A., 

i,   212. 
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Acid,  free,  determination  of,  in  electro- 
lytic copper  baths  (DEBAISIEDX),  A., 
ii,  756. 
Acid,  C5HT04N„  dibasic  from  oxidation 
of  uric  acid  (Behrend  and  Batter), 
A.,  i,  272. 
C7H1(104,     from    oxidation     of    acid, 
C8HK05,    from   oxidation  of  cholic 

acid  (Panzer),  A.,  i,  5S6. 
C8H70SC1„  from  oxidation  of  a  chloral- 

ose  (HANRIOT),  A.,  i,  2S8. 
CfH804,  from  oxidation  of  caryophyll- 

ene  (Deussen),  A.,  i,  171. 
C8H1205,  and  an  isomeride  from  oxida- 
tion of  cliolie  acid  (Panzer),  A.,  i, 

586. 
C9H]0O6,     from    oxidation    of    acid, 

C(,H1406,    from   oxidation  of  cholic 

acid  (Panzer),  A.,  i,  586. 
C9Hi402,  from   the  decomposition   of 

camphene   ozonide,  and  its  methyl 

ester  (Semmler),  A.,  i,  170. 
C9H1406,  from  oxidation  of  cholic  acid 

(Panzer),  A.,  i,  586. 
C1(lH1603,    from   oxidation    of    earyo- 

phyllene,    and    its    semicarbazone 

(Deussen),  A.,  i,  171. 
CnH803N2,  and  its  silver  salt,  from  the 

oxidation   of   l-phenyl-5-pyridazin- 

one-4-carboxylic  acid  (WlSLlCENTTS, 

Boklen,  and  Reuthe),  A.,  i,  10. 
CnH904N,   from  a-carbethoxy-j3-keto- 

y-phenylbutyrolactam  and   sodium 

hydroxide,   and  an   isomer  of  (An- 

scHUTzand  Bucker),  A.,  i,  730. 
CnH90BNCl.,,        from        5:6-dichloro- 

anthranilic  diformalide  ethyl  ether, 

and  diiiitrile  of  (Villiger),  A.,  i, 

931. 
Cj,H18Ou,  from   electrolytic  reduction 

of  camphorcarboxylic  acid,  and  its 

calcium    salt    (Bredt   and    Sa.nd- 

KTTHl),  A.,  i,  499. 
(-YjH18Ofi,   tribasic,   from   oxidation   of 

an  acid  from  oxidation  of  cholic  acid 

(Panzer),  A.,  i,  586. 
Ci2H.jq02,    from     cyclohcxanone     and 

potassium  hydroxide,  and  its  amide 

(Wallaoh    and    Behnke),    A.,    i, 

813. 
C]3H140„  from  phthalaldehydic   arid 

and  diethyl  ketone  (MOKGENSTERN), 

A.,  i,  S04. 
C1:,H16Os,  and  an  isomeride  from  lact- 
one  ester,    C17HM08    (LEUCH8   and 

Mums),  A.,  i,  362. 
CijILjiO,,  from  nopinolacetic  acid   and 

acetic  anhydride  (Wallach),  A.,  i, 

727. 
t-'iilf\.0:,,    from    oxidation    of   caryo- 

phylleue,     and     Its     sodium     salt 

(Haarma.n.n),  A.,  i,  400. 


Acid,     CyHmOjN,      from      the     base, 
OuHnOjN  (Fourneah),  A.,  i,  51. 

C]4H,yOo,  and  two  isomerides,  from 
_'-,"  3-^  and  4-methyleyclohexanone 
(Wallach  and  Behnke),  A.,  i,  813. 

C15H1404N.,,2H,,0,  from  ethyl  chloro- 
dimethyliiicotinatc  and  hydrazino- 
benzoicacid(MiCHAELlsandEEiNlG- 
havs),  A.,  i,  531. 

C1SH,„06,2H20,  from  compound, 
C18H,oOB,  from  bisdiketohydrindene 
(\  08W1NCKEL),  A.,  i,  166. 

Ci8HosO.„  Iron)  cyclohcxanone  and 
potassium  hydroxide  (Wallach  and 
Behnke),  A.,  i.  813. 

C^HojOo,  from  diethyl  ester  of  acid, 
CjuHogOm,  from  cholic  acid,  and  di- 
ethyl  ester  of  (Letscee),  A.,  i,  698. 

I  'lvH.f,0.,,  from  di-iodostearic  acid  and 
potassium  hydroxide,  and  its  barium 
and  silver  salts  (Chon  iWSKY),  A.,  i. 
760. 

C13HM0.j,  analogous  to  elaidic  acid, 
from  petroBelicacid(VoNGEBiOHTEN 
and  Kohler),  A.,  i,  454. 

CjgHjaOjD,  from  cholic  acid  and  nitric 
and  sulphuric  acids,  and  its  diethyl 
ester,  and  metallic  salts  (Letsche), 
A.,i,  697. 

<  'r, II ,.» >,._,,  from  diethyl  ester  of  acid, 
C,,,H._N01(1,  from  cholic  acid,  ami  an- 
hydride, and  ammonium,  and  silver 
salt;:  of    Lkl'miie),  A.,  i,  S9S. 

C  lhH.j;,04N.1,  from  e-benzoyllysine  and 
phenylcarbimide  (v.  Bkaun),  A.,  i, 
230. 

C.jdHojOj,  from  oxidation  of  a  hydro- 
carbon, C10H.J(„  from  petroleum 
(Charitschkoff),  A.,  i,  S96. 

C^H^Oj,  from3-methylcyclohexanone 
(Wallai  ii  and  Behnke),  A.,  i,  813. 

CsaHnjOjN;,,  from  indigotin  and  mag- 
nesium phenyl  bromide  (Sachs  and 
Kan  fOBOWIi  /.),  A.,  i,  425. 

c.,11.,,1  >.N  ;,  from  action  of  aniline  on 
benzoylacry lie  acid  and  condensation 
of  product  with  phenylhydrazine 
(Bougablt),  A.,  i,  102. 

('...ll...,u„,  from  oxidation  of  acid, 
GggfijoOg,  from  cholesterol,  and  its 
rubidium  hydrogen,  and  ca'sium 
hydrogen  salts  (W I nuacs),  A., i, 920. 

i       t    ii  ,  from  action  of  alkali  on  6- 
acetoxy-6:ll:(f)-Jrihydroxy-ll- 
phenyldihydronaphthacenequinone, 
and  its  acetyl  and   tetranuthyl  de- 
rivatives (VOSWINOKEL),  A.,  i,  lli7. 

C.,4lI:;4Oj,  from  oxidation  of  naphtha 
l    n  LRITSI  IIKol'F),  A.,  i,  471. 

t'.4ll.1404)  from  oxidation  of  a  deca- 
iniplithene  from  petroleum  (Ciiaiut- 
schkoff),  A.,  i,  896. 


1208 


INDEX    OF    SUBJECTS. 


Acid,  CggHgjOg,  from  cyclohexanone  and 

opianic  acid  (Morgensterx),  A.,  i, 

803. 
CgsHjgO?,  from  oxidation  of  cholesterol, 

and    its    potassium    hydrogen   salt 

Windai-s),  A.,  i,  920. 
Acid  alcohols  [hydroxy -ounds),  lactouisa- 
tion  of  (Blaise  and  £oe:hler\  A.,  i, 
551. 
Acid  chlorides,  formation  of  (Meyer  and 

Turxav),  A.,  i,  419. 
preparation   of    (Farbwerke   vorm. 

Meister,  Lucius,  &  Bruning),  A.. 

i,  693. 
action   of  mcicaptans   on  (Jones  and 

Tasker),     T.,     1904;     P.,     247; 

(Tasker  and  Jones),  T.,  1910  ;  P., 

247. 
Acid  anhydrides.     See  Anhydrides. 
Acid  residues,  influence  of  substituents 

on  the   capacity    for    migration    of 

(AoweiisI,  A.,'i,  436. 
in  the  phenylhydrazones  of  acj  lated 

o-hydroxyaldehydes,    migration    of 

(Avweks  and  Hannf.mann),  A.,  i, 

439. 
Acids,    application    of    S-chlorovalerol- 

actoin  in  the  preparation  of  (Lei  i  he 

and  M.OBIS  .  A.,  i,  361. 
preparation     of,     from    phenyl    alkyl 

ketones    by    ammonium    sulphide 

(Wii.i.geroiit  and  Merck      a.,  i, 

716. 
preparation  of,  by  tlic  action  of  am- 

n iuni  sulphide  on  aliphatic  arom- 
atic ketones  l  Wn  to]  ROM  I,   A.,  i, 

7  Hi. 
as  accelerators  in  acetylation  (Suite 

and  OBTON),  T.,  1060;    P.,  166. 

basicity  of,  and   the  constitution  of 
anomalous  arid  salts  |  Bbumi      \ 

ii,  9 
ii  ity   of,    and   formation  of  aalts 

Bl  '  HI    and   S  \m>hn\ini),    A.,   ii, 
LIS. 

1 

A.,     M 

I  .  ,     ■    ' 
iii  aqueous    solul ion,    tera pen 

metrical  conductivity 

ol  (  V. 
liiiriiiiHini  of  conductivity  in  the  in  m 
Hon  of  'Tun. i  I,  A  .  U, 
| 
on  i  he  Inten  ind  Iree 

i !  ion  of 

i.,  Ii,  1 1« 

ii. hi  betwoen  the 

of,   and    thi    quantitative 

tuition  of  affinity  in  the  mole 

•  nl"!  I  m ■■■     P.,  718;  P.,  22, 

i     P  ,  198. 


Acids,  influence  of  various  sodium  salts 
on  the  solubility  of  sparingly  soluble 
(Philip  and  Garner),  T.,  1466  ; 
P.,  212. 

containing  two  adjacent  ethenoid 
groups,  optical  activity  of  (Hil- 
iin-CH),  T.,  1570  ;  P.,  214. 

and  metals,  action  between  (Smith), 
A.,  ii,  579. 

action  of,  on  sodium  ethyl  thiosulph- 
ate  (Gutmann),  A.,  i.  128. 

chemical  constitution  and  physiologi- 
cal activity  of  (Loeb),  A.,  ii,  It'.S. 

influence  of,  on  the  calcium  metabol- 
ism of  herbivora  (Granstrom),  A., 
ii,  161. 

from    lichens    {Pelligeracem)    (Zopf), 
A.,  i,  238. 
Acids,   aromatic,  reduction  of,   in   pre- 
sence of  nickel   oxide  and    cupric 
oxide  (Itatieff),  A.,  i,  472. 

aromatic  carboxylic,  influence  of  sub- 
stituents iu,  on  their  esterification 
(MlCHAF.LaudOECH.SLIN),  A.,  ii, 220. 

aromatic  sulphuric,  isolation  of 
(Thomas).  T.,  312;  P.,  60. 

fatty,  and  their  anhydrides,  prepara- 
tion of  (FOURNTER),  A.,  i.  759. 
1  -  liaviourof,  in  Arnold's  distillation 
apparatus      I  Heidi  schka     and 

PfIZENMAIER),  A.,  i.  130. 

action  of  finely-divided  metals  on 
(H  mi  in.  .  A'.,  i,  452. 

and  aromatic,  action  of  zinc  dust  on 
(Hi  mm.  A.,  i,  84. 

glvccrides  ot  I1omf.ii  and  Hf.im- 
80TB),  A.,  i,  284. 

mode   of   oxidation    in    the   animal 
nism  of  phenyl  derivatives  of 
I )  \ k  l n ).  A.,  ii,  684, 

phenyl  derivatives  of,  mode  of  oxi- 
dation of,  in  tlic  animal  organism 
(DARIN),  A.,  i.   108. 

occurring  in  butter-fat  (Dons),  A., 
ii,   I 

eBterifioation  of,  vaporation  of 

their  alcoholic   Bolutii 
sos  .  ad  I  'i   U  '.    I,  A.,  n.  77o. 
rcurj  derii  ativei  UMi 

and  S'lim   in  ,    \  .  i 

in...  lee  of  I  I'oiiM  fk 

and  Mi  ii  i  B),  'I'..  191  ;   P.,  26. 

dibasic,  opl  ii  il  activity  ol   uoi  nil 

H  .     T.,     1  '■  7  S  ; 

P.,  214. 
dii'. i  '.    ai  tion  i 
and  Baths),  L,  i,  9i 

I'.iMIMKII 

«  [CI  I,  A.,  ii.  7o7. 
sp  and  tola 

ens  i Hoi".-.    .  Kiwi  and  Nam- 

i:  kOOTl  '.  A.,  it,  '.'17. 


ts 
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Acids,  fatty,  a-halogenated,  preparation 
of  esters  of  (Rassow  aud  Bacek), 
A.,  i,  758. 
iodated,  preparation  of  salts  of  (Far- 

BENFABUIKEN    VOl'.M.     F.    BATES 

t  Co.),  A.,  i,  204. 
saturated,  catalysis  of  (Sendehens), 

A.,  i,  627. 
soluble,  and  water  solidification  of 

mixtures  of   Faucon),  A.,  i,  130. 

eyclotatty,      electrolytic      dissociation 

constants  of  (Zei.ixskt  and  IZGART- 

scheff),  A.,  i,  26. 

heterohydroxylic,  synthesis  of  (BiJLOW 

and  WkbEr),  A.,  i,  615. 
higher  fatty,  and  esters,  iodination  of 

(Riedel),  A.,  i,  204. 
of  the  C„Ho„_40o  series,  additive  di- 
iodo-derivatives    of    (Arnautj    and 
Posternak),  A.,  i,  630. 
mineral,    variation    in    the    catalytic 

activity  of,  with  changes  in  their 

concentration  (Lapworth),  P., 19. 
determination  of  the  concentration 

of  dilute  solutions  of  (  Holmgren), 

A.,  ii,  25. 
estimation  of,  in  vinegar  (Repitox), 

A.,  ii,  706. 
organic,  stability,  relationships  of  the 

anhydride,  and  thioanhydrides  of 

(v.  Braun),  A.,  i,  630. 
action  of  sulphur  monochloride  on 

salts  of(a  convenient  method  of 

preparing  anhydrides)  (Denham), 

T.,  1235  ;  P.,  179. 
organic  carboxy lie,  theory  of esterifica- 
tion  of  (Michael),  A.,  ii,  219. 
Acids,    oxygen-,    and    their    salts,    and 
oxides,    structural    classification   of 
(Abegg),  A.,  ii,   994. 
unsaturated,      containing      conjugate 

double  linkings,  addition  of  hydr- 
oxy lauiine  to(PosxEi:  and  Rohde). 

A.,  i,  649. 
actiou  of  ammonia  on  (STADNIKOFF), 

A.,  i,  772. 
cyclic,  preparation  of   (Wallach), 

A.,  i,  3S3. 
organic,   and  their   esters,   additive 

capacity  of  (Riedel  aud  ScHr/LZ), 

A.,  i,  581. 
See  also  Acylamino-acids,  Alde- 
hydic  acids,  Alkyloxy-acids,  Amiuo- 
acids,  o-Azocarboxylie  acids,  Carb- 
oxylic  acids,  Chlorohydroxy-acids, 
Diamino-acids,  Dicarboxylic  acids, 
Dihydroxy -acids,  Diketonic  acids, 
Ester  acids.  Halogen  acids,  Hydroxy  - 
acids,  Hydroxy-fatty  acids,  Imino- 
dicarboxylic  acids,  Inorganic  acids, 
Ketonic  acids  Polyoarboxylic  acids, 
and  Sulphonic  acids. 


Aconic  acid,  reactions  of,  and  its  ethyl 
ester     (Wislicenus,     Boklex,     and 
llr.rriiE1',  A.,  i.   10. 
Aconitine  and  its  derivatives,  crystallo- 
graphic  examination  of  (Schmidt, 
A.         Schwantke,         and        K. 
Si  hwantke),  A.,  i,  669. 
ephedrine,  and   damascenine  groups, 
crystallography    of   (Schwantke), 
A.',   i,  177. 
Aconitines  from  Japanese  aconite  tubers 

(Makoshi),  A.,  i,  669. 
Acraldehyde   [acrolein),    preparation  of 

(BBBGH),  A.,  i,   363. 
Acridine,mercurichloride,methochloride, 
and      platinichloride      (Kaitmann-, 
Albertixi,   and    Holsboer),    A.,    i, 
606. 
Acridines,    synthesis   of    (Senieu    and 

Common),  T.,  1623;  P.,  220. 
Acridinium  compounds,  action  of  Grig- 
nard's  reagent  on  (Freund  and  Bode), 
A.,  i,  515. 
Acridone,  new  method  of  formation  of, 
and  its  hydrochloride  (Kliegl),  A.,  i, 
255. 
Acridone,  l:3-dt'nitro-  (Schroeter  and 

Eisleb),  A.,  i,  576. 
Acridones,  conversion  of  anthrauils  into 

(Bamberger),  A.,  i,  510. 
Acrylic      acid,    S-f/'chloro-o-amino-    (?) 
(Diels  and  Seib),  A.,  i,  886. 
iodoiodoso-  (Peter),  A.,  i,  879. 
Acrylic  acids,  substituted,  esterification 
constants  of  (Sddborough  and  Git- 
tins),  T.,  315  ;  P.,  31  ;  (Si'dborhuhii 
and  Davis),  T.,  975  ;  P.,  147. 
Actinic  electrolysis  and  influence.     See 

under  Photochemistry. 
Actinium,  active  deposit  from,  in  uniform 
electric   fields  (Kennedy),    A.,    ii, 
955. 
and  ionium  (Szilard),  A.,  ii,  663. 
phenomenon   in    the   activation   with 

II aiin  .  A.,  ii,  206. 
emanation,   coefficient  of  diffusion  of 
i'.ii  nil.  A.,  ii,  300. 
diffusion    of    (Rcss),    A.,    ii,    366, 
781. 
Activity  (of  radioactive  substances).    See 

under  Photochemistry. 
Acyl  derivatives  of  phenylhydrazones  of 
o-hydroxyketones,  capacity  for  trans 
formation  of  (Auwers  and  Dannehl), 
A.,  i,  441. 
Acylamino-acids,  chlorides  of  I  Max),  A 

i,  926. 
Acylanilides,  chlorinatin  and  bromina 
tion  of  (Orton  and  Jones),  P.,  233 
105. 
Acylanthranils,  structure  of  the  so-called 
(Schroeter  and  Eisleb),  A.,  i,  376. 
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Acylated      compounds,     intramolecular 
transformations  of  (Auwers),  A.,  i, 
222. 
intramolecular   changes  of   (Auwers 
and  Eisexlohr),  A.,  i,  915. 
Acylazoaryl    compounds    (Ponzio    and 
Charrier),  A.,  i,  443. 
new  method  of  preparing  (Ponzio),  A. , 
i,  681. 
Acylbornylamines     (Frankland     and 
Barrow),  T.,    2017  ;    P.,   263  ;    T., 
2026  ;    P.,   263. 
Acyl  /'-diamines,  preparation  of  aromatic 

(Kalle&  Co.),  A.,  i,  736. 
Acylhydroxy  amine,       acylsalieylamide, 
and    phenylbenzometozazine    groups, 
lahile   isomerism   among   (Titheri.ey 
and  Hicks),  T.,  908;  P.,  95. 
Acyl-3-nitro-y  phenylenediamines,   pre- 
paration of  (Farbenkabkiken  vorm. 
F.  Bayer  .x  Co.),  A.,  i,  964. 
Acylsalieylamide,       acylnydroxyamine, 
and     phenylbenzometoxazine    groups, 
laliile  isomerism  among   (Titheri.ey 
and  Hicks),  T.,  908  ;  P.,  95. 
Adamite  from  .Monti'  Valerio,  Tuscany 

(Ai.oisi).  A.,  ii,  587. 
Adenine,  in  bamboo  shoots  (Totani),  A., 

ii,  925. 
Adenosin  and  its  picrate  (Le VEND  and 

.1  icobs),  A.,  i,  686. 
Adipic  acid,  formation  of  1-phenylpyrr- 
olidine-2:5-dicarboxylic    acid    from 
(LB  SUEUH),  T.,  273  ;   1'.,  36. 
dimonthyl   ester,   and   dibrucine   salt. 
and     their    rotatory    powers    (llll.- 
ditoh),  'I'..   L572;   P.,  214. 
o5  i/diroino-,  methyl  ester,  and  liquid 

ethyl  ester  [La  Sukub),  T.,  276. 
a5-(/iVyann  ,    ethyl    ester    (Best   ami 

Thorpe)    'I'..  696  ;   I'.,  92. 
0.imino-a-cyano-, ethyl  hydrogen  ester. 

and      its      si lv.  i      salt      i  lit  -i      and 
THOHPE),   T.,    I 
Adipolactone,  7  hydroxy    (L1EUOH8   and 

Mums),  A.,  i.  81 
Adiponitrilo,   preparation  of,  and   0011 
1  ion  mi 0  1  fmino  2-cyanocyloponl 
;  hoi  1  1      I      190  I  !  P.,  214 
Adipyldimnlonic  acid,  eth)  I  1  iter  and  its 
dfpyrarolone    derivative    (Sobeiber), 

A.,'i 
Adonitol,    standi    formation     from,    in 

loaves  of  .  I  (TbBDODX), 

A  ,  11.  D  !  ! 
Adrenal   cortox,    lipoids  of  tin-  ill"   1  \ 

11KIM  and  Tumi),  A.,  ii,    1 16, 
Adrenalin" 

ad  tilled  1 pounds,  synthesis  of 

(  I'.'.l   I'   Ml    I    I,      \    .    I, 
1  u.l 


/., 


d; 


Adrenaline    [suprarenine,    epinephrine), 

action  of  iodine  and  its  compounds 

on  (Comessatti),  A.,  i,  735. 
d-    and    /-,    physiological    action    of 

(Abherhalden  and  Kautzsch),  A., 

ii,  751. 
d-,  and  dl-,  physiological  action  of 

(CUSHNY  ;        AbDERHALDEN         and 

Si.ayi),   A.,  ii,   420. 
and  /-,  physiological  behaviour  of 

(Abderiiai.den,     Katjttzsoh,     and 

Mui.ler),  A.,  ii,  1041. 

/-,  and  dl-,   effect  of,   on   blood- 
pressure,     and     resolution     of    dl- 

(Abd-erhalden  and  Muller),  A., 

ii,  159. 
prolonged  existence  of,  in  blood  (Jack- 
son), A.,  ii,  159. 
iodothyrin  and  spermine,  influence  of, 

on  oxididatiou  processes,  and  on  the 

toxicity    of     the     urine    (JusOH- 

tschenko),  A.,  ii,  169. 
influence  of,  mi  the  excretion  of  carbon 

dioxide  and  urine  (Welecki),  A., 

ii,  506. 
/-,  d-,  and  dl-,  physiological  actions  of 

(AlUiERlLW  111  ffl  and  TiUK.s),  A.,  ii, 

333. 
detection  of  (Comesatti),  A.,  ii,  628  ; 

(Boas),  A.,  ii,  628. 
new  reaction charncteristicn(FsAKKEli 

and  Ai.i.ers),  A.,  ii,  628. 
and    catechol    reactions,    method    of 

rendering,  more  delicate  (Bayer), 

A.,  ii,  839. 
Adrenaline   diabetes   (POLLAK),  A.,   ii, 

915. 
Adrenaline     dimethyl    ether    and     its 
hydrochloride  (Mannich  and  Jacob 

soiin),  A.,  i,  321. 

Adrenaline  series,  synt In  ^rs  in     I'itin, 

Cmi.s  ami  Hans),  T.,  2113  ;   P., 289  . 

(Mannioh  and  .1  lcobbohn),  A.,  i,  321. 

Adsorbents,    affeol     of,    on    yeast    juice 

(  M  1.  11  \i  1  1  .  and  Rom  \),  A.,  i,  196. 
Adsorption  iMniiAi:i, is  and  Ho\a),  A., 

ii,  126. 
experimental  investigation  of  Gibhs's 

theory    of    surface    concentration 

regarded  as  a  basis  of  (Lewis),  a.. 

ii,  a 
nature  of  (Fiu  uxdi  nn),  A.,  ii,  26. 
in   relation    to  Qibbs'     tl \  :    the 

iiici.-ui'v  adsoi bing  rai hoe  1  Liwib), 

I'..  26 
Robertson's  the f(] 

1  .  ii,  27. 
ami    capillarity,    itudlet    on  (Holm 

OBKK  ,  A  ,  ii.  25. 

1  n   mii  1  Zi  sz).   A.. 

olouring mal toi     Freuh dlii  B  ""I 
Nn  u  1  \     11.  568, 
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Adsorption  (dyeing)  and  cohesion  (felt- 
ing) of  woollen  fibres  and  swelling 
affinity  (Justin- Mueller),  A.,  ii, 
302. 
by    clays     (Rohland),    A.,   ii,    551  ; 
(Michaelis    and     Ron  a),    A.,    ii, 
552. 
with  special    reference   to    the   ascent 
of   salt    solutions    in    filter    paper 
(Kiiuli.a),  A.,  ii,  469. 
of  sugar  (Runa  and  Michaelis),  A., 

ii,  384. 
of  sugars  by  animal  charcoal  (Herzog 

and  Adler),  A.,  ii,  469. 
and  its  connexion  with  enzyme  action 

(Bayliss),  A.,  ii,  27. 
of  diastase   and  catalase  by  colloidal 
protein  and  by  normal  lead  phos- 
phate (Peters),  A.,  i,  124. 
Adsoiptive    power    of    the    hydroxides 
of     aluminium,     iron,     and     silicon 
(Rohland),  A.,  ii,  27. 
Aescuhts  hippocastanum,  fatty  oil  from 
the    fruit    of    (Stillesen),    A.,    ii, 
513. 
Affinity,  chemical  : — 
Affinity,  quantitative  distribution  of, 
in  the  molecule,  and  the  relation 
between  the  strength  of  acids  and 
bases  (Flur.schf.im),  T.,  718  ;  P., 
22.     Part  II.,  P.,  193. 
chemical  (Bronsted),  A.,  ii,  29. 
and  electrons  (Flukscheim),  P., 

261. 
in  reversible  systems  (Golulum), 

A.,  ii,  558. 
of     organic     substances,     simple 
method    for    determining    the 
(Hibbert),  P.,  57;  discussion, 
P.,  58. 
residual,  and  internal  pressure,  re- 
lation between  (Values),  A.,  ii, 
548. 
Affinity    constants   of  hydroxy-   and 
alkyloxy-acids  (Finplay,  TURNER, 
and  Owen),  T.,  938  ;  P.,  146. 
Affinity  values  and  hydrolysis,  lecture 
experiments  to  illustrate  (Veley), 
T.,  ::■'.'. 
of     tropine     anil     its     derivatives 

(Veley),  T.,  1. 
of   certain   alkaloids   (Vkley),    T. , 
758;  P.,  115. 
Solution-affinity    of    binary    systems 

(Bronsted),  A.,  ii,  29. 
Dynamic    isomerism    (British     As- 
sociation    Reports),      A.,     i, 
397. 
studies    of   (Lowry   and    Desch), 

T.,  807,  1340  ;  P.,  13,   192. 
benzyl    sulphoxide    as    a    possible 
example  of  (Smythe),  T.,  349. 


Affinity,  chemical  : — 
Labile  isomerism  among  the  acylsali- 

cylaniide,    acylhydroxyamine,    and 

phenylbenzometoxazine  groups 

(Tithekley  and  Hicks),  T.,  908; 

P.,  95. 
Chemical  dynamics  of  the  reaction  be- 
tween iodine  and  acetone  (Da  WSON 
and  Leslie),  T.,  1860  ;  P.,  246. 

of    the    reactions   between    sodium 

thiosulphate  and  organic  halogen 

compounds  (Slator  and  Twiss), 

T.,  93. 

Isodynamic  change  revealed  by  mag- 

Di  tie  rotatory  power  (MlTLLBH  and 

Thouvenot),  A.,  ii,  631. 
Chemical  equilibrium  between  calcium 

carbonate  and  carbonic   acid,   and 

effect  of  dissolved  salts  on  (Seyler 

and  LLOYD),  T.,  1347  ;  P.,  199. 

Kinetics,  chemical,  rule  of  the  solvent 

in  (y.  Halban),  A.,  ii,  722. 

of  alkvlation  (Goldschmipt),  A.,  ii, 
129". 

of  rapid  chemical  and  ionic  reactions 
investigated  by  the  oscillograph 
(Rkiohinstein),  A.,  ii,  960. 

of  the  hypobromites  in  weak  alkaline 
solution  (Skrabal),  A.,  ii,  224. 

of  the  reaction  between  alkyl  sulph- 
ates and  inorganic  salts  (Walden 
and  Centnekszwek),  A.,  ii,  649. 

of  the  formation  and  saponification 
of  the  esters  of  nitrous  acid  (Fi- 
scher), A.,  ii,  32. 

of  two  simultaneous  reactions  in  a 
system  (Ikawa),  A.,  ii,  560. 
Chemical  action  and  iouisation  (Re- 
boul),  A.,  ii,  718. 

in  different  solvents,  heat  effect 
and  free  energy  of  (Pissarjewsky 
and  Schei.japix),  A.,  ii,  866. 
Chemical  reaction,  change  of  density 
of  liquid  systems  during  (Ben- 
rath),  A.,  ii,  795. 

relation  between  the  rate  of  a,  and 
those  of  its  intermediate  changes 
Just  and  Berezowsky),  A.,  ii, 
651. 
Chemical  reactions,  direct,  conditions 
necessary  for  (Co i  -<>n  ,  A.,  ii,  546. 

physical  origin  of  the  liberation  of 
electricity  in  (de   Broolib   and 
Brizarh),  A.,  ii,  637. 
Dilution  law,  anomaly  of  strong  electro- 
lytes anil  the  limits  within  which 

the,  is  valid  (WeoschEIDEB),  A.,  ii, 

965. 
Catalysis  (Aokee),  A.,  ii,  652. 

I iv  moisture  (Meynier).  A.,  ii,  560. 

of  saturated  fatty  acids  (Senderens), 
A.,  i,  627. 
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Affinity,  chemical: — 

Catalytic  action  of  coal,  brown  coal, 
or  peat  in  the  aerial  oxidation  of 
organic    substances   (Dennstedt 
and  Hassler),  A.,  i,  199. 
Catalytic   actions  of  colloidal  metals 
of  the  platinum  group   (Paal  and 
Roth),    A.,    i,    358  ;    (Paal    and 
Gerfm),    A.,    i,    381  ;   (Paal   and 
HaRTMANN),  A.,  i,  545,  926. 
Catalytic  pulsations,  electrical  stimula- 
tion of  (BitEnio  and  Kerb),  A.,  ii, 
786. 
Catalytic  reactions  at  high  tempera- 
tures  and  pressures  (Ieatieff), 
A.,  i,  449,  466,  472. 
with    gases    (Mayer,    Henseling, 
Altmayer,  and  Jacoby),  A.,  i, 
753. 
Dissociation  of  a  compound  in  a  state 
of  equilibrium  (Ruer),  A.,  ii,  548. 
Dissociation  constants  of  the  dihydr- 
oxyln-nzenes    (El'LER    and   Bolin), 
A.,  ii,  371. 
Dissociation   equilibria   in  solutions, 
method    for   investigating,   and    its 
application  to  the  study  of  aqueous 
potassium   mereuii-iodide   solutions 
(Dawson),  T.,  870;  P.,  129. 
Dissociation  pressures,  law  nf  cunstant 

(Le  Ohatelier),  A.,  ii,  721. 
Dissociating  action  of  water,  some 
colour  demonstrations  of  (Taylor), 
A.,  ii,  796. 
Dissociating  binary  compound,  pho- 
nonn'iia  occurring  when  the  plait- 
point  curve  meets  the  three-phase 

li f  a   (Smits),  A.,  ii,  802. 

Energy,    potential,   of    the    elements 

(Rankin),  a.,  ii,  368. 
Hydrolysis,     lecture     experiment     to 
illustrate  (Skbaup),  A.,  ii,  869. 
and  affinity  values,  Lecture  experi- 
ments to  illustrate  i  Yr,i.t:\  |,  T., 
769. 
by  water,  effeol  of  neutral  salts  on 

(BjtLLOOO),  A.,  i,  203.  6    - 

in  stages  of  i be  i  iters  "i   dibasic 

acid  •  (MlYER),  A.    ii.  891,  BOS. 
of   an    inorganic   salt,   velooity  "I 

I  Li  mi  an. I    I'.i.tss),  A.,  ii,  !  18 

ol  fal   and  oil  i,  theoi  v  of  (  K  I  m  iee 

A.,  i,  867,  64     .    ' 
in   glacial  aootic   acidi   n    oasi    ol 

ili     m       rl:  ii      ,  A.,  i,  628, 
Bee  aUii  I  linetal Lo  hydrol} 
Decomposition    direct,    proponderanoi 
ni   •■  ni]»  rature   In    0 \. .  i, 

Velocities  of  chemical  reaction,   ten) 

K  [Boil  Ml    "I     Tl:  Ml'         \    . 

56!    661 


Affinity,  chemical: — 

Velocity  of  addition  of  bromine  to  tetra- 
hydrophthalic  anhydrides  (Abati 
and  Soumene),  A.,  i,  104. 
of  bromine   to  itaconic,  citracomc, 
and  mesaconic  acids  (Piutti  and 
Caxcagni),  A.,  i,  360. 
Velocity   of  chemical   action,  lecture 
experiment  to  show  (Nerxst),  A., 
ii,  878. 
Velocity    of    chemical     change,   de- 
termination of  the,  by  measurement 
of  the  gases  evolved  (Lamplough), 
P.,   23;  discussion,  P.,   24;  A.,   ii, 
30. 
Velocity    of    chemical    reactions    in 
heterogeneous    systems    (Wilder- 
MANN),  A.,  ii,  556. 
Velocity  of  formation  of  azo-derivativea 
from   benzenoid  diamines  (Veley), 
T.,  1186;  P.,  175. 
Velocity  of  hydrolysis,   influence   of 
hydroxy-   and    alkyloxy-groups    on 
the  (FiNni.AY  and  HlCKMANS),  'P.. 
1004  ;  P.,  152. 
Velocity   of    reaction,    and    diffusion 
(JCTTNER),  A.,  ii,  300. 
dependence  of,  on  the  temperature 
in   homogeneous  gaseous  systems 
M  I <  1 1  DSCHMIDT),  A.,  ii.  390,  651. 
of     triplieiivlinelhane      dyes     with 
aeid    and    alkali    (SmuWICK    and 
M.  in re).     T.,     889;      P.,     123; 
(Sliniwii'K  and  HivkttI  T..  899  ; 
P.,  124. 
Velocity  constant,   physical  meaning 
of    the,    and    its    replacement    by 
thermal  data  and  the  time  unit  for 
dilute    solutions   (Traftz),   A.,   ii, 
661. 
Velocity  constants  and  equilibrium  of 
asterification  I  Kosanoi  i-  and  Pb  ., 

i  i:      A.,    ii,    82  :    I  PB  iOER),   A.,   ii, 

a 

Agaricic  aoid.  action  of  alkali  dielinmi- 

ales  mi  (RlEDEL),   A,,  i,  (66, 
Agglutination,     mechanism      of     (Ml- 

i  n  m  i  Is),  A.,  ii,  804 
Agglutinin  content  in  plasma  and  361  nm. 

differs a  in  1 1  ibbyxb  and  \v  llkbb), 

A,,  ii,  M7. 
Agrostorol.ii  cholesterol  suhstanci 

in    snils   (SOHRBl  mi;    and    Sol i   , 

A.,  i,  162. 

Air.    See  Atmospheric  sir, 
Alaitc.     a      new      vanadium     m 

|  N  i      -.  i  i      I A  .  ii.    111. 

Aliunosite,   a    ni ■«    lead  ilioate    From 

Mexioo  i  I'm  ti  in   and  Mibw  u 
ii,  6/  6 

d  Alaniniiniidc    (KOI     IQI  and     M  \  i  m. 

A,,  i,  87. 
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Alanine,    derivatives    of  (Fischer  and 

Gldto),  A.,  i,  887. 
"'•Alanine,  reduction  of  esters  of  (Fischer 
and  KamETAKA),  A.,  i,  213. 
derivatives  of  (Fischer   and   Stein- 
groever),  A.,  i,  366. 
>'-Alanyl-<'-/soleucine  and  its  anhydride 
(S:6diketo-2-methyl-5-scc.l  i 
azint  (Abderhalden,    Hirsch,    and 
Sciiuler),  A.,  i,  770. 
Albumin,   acid,   studies  on   (Pavi.i   and 
Handovskt),  A.,  i,  618. 
decomposition     products     of,     which 
combine   with   iodine    (Paui.y   and 
GlXDEKMANN),  A.,  i,  71. 
crystallised,   from    lien's   egg,    hydro- 
lysis   of    (Osborne,    Jones,     and 
Leavenworth),  A.,  i,  446. 
rapid  estimation  of,  in  urine  (Braun- 

gard),  A.,  ii,  S40. 
serum.     See  Serum  albumin. 
Albuminometer,  a  new  (Waleum),  A., 

ii,  195. 
Albumins,     acid    and     neutral    copper 

(BONAMARTINI    and    LoMBARDl),    A., 
i,  72. 
"Albumose,"    in     normal    blood    (By- 

WATERs),  A.,  ii,  159. 
Alcaptonuria  (Adler),  A.,  ii,  914. 
Alcohol.     See  Ethyl  alcohol. 
Alcohol,  C.oHooO;,  and  its  hepta-acetate, 

from  the  oxidation  of  triallylcarbinol 

( Reform atsky),  A.,  i,  3. 
CnHffi06,  and  its  penta-aeetate,  from 

the  heptitol,  CnH.407  (Reforiiat- 

skt),  A.,  i,  4. 
CuH240T.  from  the  oxidation  of  diallyl- 

crotonylcarbinol     (Reforma i  sky  |, 

A.,  i,  4. 
CjoH.^O;,  and  its  hepta-acetate,  from 

the  oxidation  of  diallyl-o-allylethyl- 

carbino]  (Reformatory),  A.,  i,  4. 
CjjHggOgg  and  its  penta-aeetate.  from 

the   oxidation   of  diallyl-a-allyliso- 

I>ropylcarbinol  (Rl  FORMATSKY),  A.. 

i,  4." 
C13H280T,  from  the  oxidation  of  diallyl- 

-a-allyl  propylcarbinol    (Reform  at- 
sky), A.,  i,  4. 
1     liosO-i,  from  the  action  of  magnesium 

ethyl  bromide  on  oo'-diacetophenone 

(ZlNCKEand  Troit),  A.,  i,  35. 
'     HjjO.,,    and    its   acetate,   from   the 

action  of  magnesium  ethyl  bromide 

on  oo'-dideoxybenzoin  (Zincke  and 

Tropp\  A.,  i,  36. 
Alcoholic  fermentation.     See  Fermenta- 
tion. 
Alcohols,  racemic,  resolution  of  (PlCKARD 

and  Kenyon),  P.,  167 
action  of,  on  metallic  calcium    I'eukin 

and  Pratt),  T.,  159;  P.,  18. 


Alcohols,  oxidation  of  (de  Stoeklin), 
A.,  i,  198. 
union  of  carbon  dioxide  with  (Sieg- 
fried and  Howwjanz),  A.,  i,  35'-'. 
aliphatic,  isolation  of  (Xeuberg  and 

Kansky),  A.,  i.  690. 
aliphatic,  relation  between  the  struc- 
ture of,  and  their  rate  ofesterificatioii 
(Michael   and   Wolgast),  A.,  ii, 
873  ;  (Menschutkin),  A.,  i,  988. 
aminnaryl  (E.mde  and  Kunne),  A.,  i, 

300. 
hydroaromatic,   and    ethyl    salicylate, 
preparation     of    mixed    carbonates 
from   (Farbenfabriken  yorm.  F. 
Bayer  &  Co.),  A.,  i,  244. 
polyliydrie,    oxidation   of,    by   a   per- 
oxidase system  (de  Stoeklin  and 
VrijjriN:,  A.,  i,  451. 
primary,  differentiation  of,  from  second- 
ary and  tertiary  (Wacker),  A.,  i. 
633. 
secondary,  and  tertiary,  the  Sabatier- 
Seuderens  test  for  (Jseaye),  A., 
ii,  835. 
tertiary      aromatic,      preparation      of 
(Hoering  and  Baum),  A.,  i,  571. 
direct       dehydration      of      certain 
(Henry),  A.,  i,  79. 
saturated,  and  water,  specific  heats  of 
mixtures  of  (Doroschewsky),  A., 
ii,  '■' 
of  the  series,  C„Hai_6OH,  synthesis  of 

(Reformatsky),  A.,  i,  2. 
unsaturated,  substitution   of  zinc  by 
magnesium     in    the     synthesis     of 
(Javorsky  ,  A.,  i.  151. 
derived  from  feuchone  (Leroide),  A., 
i,  596. 
Alcoholysis.     See  Esterification. 
Aldehyde  ammonias,  electrolytic  reduc- 
tion   of,   in    sulphuric   acid    solution 
(Kntosen),  A.,  i.  S90. 
Aldehyde.     See  Acetaldehyde, 
Aldehyde  from  pinene  (Harries  and  v. 

Si  law  a-Xeyman),  A.,  i,  247. 
Aldehyde   reaction,    the    (Angeli    and 

Castei  lana),  a.,   i,  392. 
Aldehyde  cyanohydrins,   preparation  of 
acyl    derivatives    of    i  Francis    and 
Hams),  T.,  1403  ;  P.,  210. 
Aldehydes,    pi   paratton    of   substituted 
aromatic  carboxylic  acids  from  the 
corresponding  (Badisohe    Anilin- 
&  Soda-Fabrik),  A.,  i,  792. 
exception    to  the   general  method  for 
preparation  of,  from  glycidic  acids 
(POINTBT),    A.,   i.   234. 
and  acid   anhydrides,    preparation   of 

(BEHAL),    A.,    i.   164. 
and  indole,  a  synthesis  of  (WeERMAN), 
A.,  i,  589. 
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Aldehydes,  anodic  oxidation  of  (Heim- 

rod  and  Levexe),  A.,  i,  85. 
enolisation  of,  by  conversion  into  the 

corresponding     unsaturated     esters 

(Semmlek),  A.,  i,  239. 
compounds  of,   with   acids  (Shukoff 

and  KasATKIN),  A.,  i,   397. 
conversion   of  o-glycols   into    (Mox- 

tagne),  A.,  i,  722. 
conversion  of,  into  ketones  by  diazo- 

methane   (Sohlottebbeck),   A.,   i, 

553. 
condensation  products  of,  with  amines, 

electrochemical  reduction  of  (L6b), 

A.,  i,  910. 
condensation  of,  with  phenolcarboxylic 

acids  (Maunex),  A.,  i,  162. 
and  amines,  electrolytic  reduction  of 

condensation  products  of  (Bkaxh), 

A.,  i,  784. 
and    hydroxyaldehvdcs,    condensation 

of,    with   phenols    (DanOKWOBTT), 

A.,  i,  938. 
and  ketones,  condensation  of,  with  the 

sodium    derivative  of  ethyl  cyano- 

acetate(HAWORTH),T.,  480  ;  P.,  76  ; 

(GAJRDNEB     and      EAWORTH),     T., 

1955  ;  P.,  250. 
and     ketones,     general     reaction     of 

(Fkanzen),  A.,  i,  804. 
and   ketones,  n/9-nneaturated,    reduc- 
tion of  (Skita),  A.,  i,  479. 
or  ketones,  oxidation  of  organic  com- 
pounds by  compounds  of  nitric  acid 

with  (Siii-Kori-i,  A.,  i.  238. 
oxidation  of,  by  silver  oxide  (DELfii  s  E 

and  HONN'ET),  A.,  i,  632. 
reduction  products  of  sulphurous  acid 

and  their  doublo  compounds  with 

(Chemisciii;  KviutiK  Viin  II  hymen), 

A.,  i,  207. 
aliphatic,  degradation  of  a-amino-acids 

to,  by  mesne  of  sodium  hypochlorite 

(Lammiki.h),  A.,  i,  138. 
aliphatic,  action  of,  on  aromatic  glyc- 
ines   ilii.i  HO    and     Si  li'A),    A.,    i, 

382. 

aromatic,    aen    ral    mi  thode    for 

I  ntheais  ol   Qi  tot),  a.,  i.  9 

condensal  ion  ol  sminohj  droxj  aoids 
will.  (I'i  \i ■  i.i.i  i.  A.,'i,  288,  720, 

disengagement  of  the  fonnyl  group 

from    Mi  ■• ),  A.,  i,  ri'.i 

ol    >■■  Ith  i lulphohydr- 

oxamic  soid     1     mi  and  M i m  u 

.    A.,    i,    12. 

Bee  »ls. i  Aiiiiii..  aldehyde  ,  and  I [ydi 

.l.li-liydc.H, 
AM.hydic  acids.   LI     Id       ind  iclid. 

I  .     I    1  i  i  •.  vi    .   A  .  I,   ,  in. 

Aldehydio     compounds        \    OKL1      mi. I 

I     V     I  I  I  1    V.  A),     A..     I. 


3-Aldehydo-/»-benzoquinone,  6-chloro- 
2:5-rfi'hydroxy-  and  2:6-</i'chloro-5- 
hydroxy-,  and  their  salts  (Zincke  and 
Broeg),  A.,  i,  34. 

Aldehy  do/1  n'chloroquinodichloride.  See 
Aldehydo-A-'-ci/c/ohexadienone,  pcnta- 
chloro-. 

Aldehydo-A--c_!/cA-hexadienone,  penla- 
cliloro-,  properties  of,  and  its  dimethyl 
ether  and  diacetyl  compound  (Zincke 
and  Broeg),  A.,  i,  33. 

Aldehydo-A'--'7/iVi/nexen-l-one,  hepta- 
chloro-,  and  its  ethyl  ether  and  acetyl 
derivatives  (ZlNCKB  and  Bkoeg),  A., 
i,  34. 

o-Aldehydophenyl  camphor-/3-sulphon- 
ate,  and  hydrogen  camphorate,  rota- 
tory powers  of  (Hilditcii),  T.,  338. 

o  Aldehydophenylnitrosohydroxylamine, 
and  metallic  derivatives  of,  and  p- 
nitrophcnylhydrazone  of  (Bamberger 
and  Lublin),  A.,  i,  509. 

.8-Aldehydopropionic    acid    (Alefeld), 
A.,  i,  364. 
formula  of  (IIaiuues  and  Himmel- 

mann),  A.,  i,  133. 
and  its  phenylhydrazone  phenylhydr- 
azide  (WlsiiICENuS,  Boklen,  and 
I : l ' :  iinO,  A.,  i,  10. 
and  its  semicarbazone  and  p-nitro- 
phenylhydrazone  (Habkies  and 
A 1. 1  fei.p),  A.,  i,  132. 

Aldoximes.  .Vsul.stiiiit.il,  appearance  of 
stereoisomerism  in  .S.  in  tin  n  .  A.,  i, 
391. 

Aleppo  pine.      Sec  Finns  h<i/</"ii.<:s. 

Aleurites  cordata,  oil  from  the  seeds  of 
Kvim.ik),  A.,  ii,  86. 

Aig;r  and  protozoa,  living,  chemical  per- 
meability of,  to  inorganic  salts  and  the 
specific  action  of  the  latter  (Tbaube 

JiENOARIHl      and      ScAXA),      A.,     ii, 

80  I, 

Alimentary  canal,  absorption  of  phenol 

from  l  1 1  VN/lIK  and  Sou. MANN),  A., 

ii,  498. 

behaviour    of   nuoleo  protein    in  the 
(London),  A.,  ii,  1081. 

Alizarin,  Mil  phonal  ion  of  (Weukkimi  .t 

Co.),  A.,  i,    L96 
Alizarin  yellow  (bmaopyrogallol)  mono 

methyl  etha    (Motylbwbki),   A.,   i, 

Alkali   calcium  sulphates   (D'Ans  and 

S.  inn  inii;),    A.,    ii,    lill. 

ii  [do  i,  i  beory  of  bell  chamber  pro 

[or  1 1  •  ■ .  1 1  • .  i  \  tit  ..f  (CiiAMi'i ). 
A.,   ii,  28E 
nib's,   estimation  of  sulphide-  in 
i :  \\  ue),  a  „  II, 
group,  qualital  Ivc  analysis  of  (Bi 
v  ,  n    181 
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Alkali  haloids,  osmosis  of  (Wiemers), 
A.,  ii,  126. 
metals,  alloys  with  mercury,  electro- 
lytic preparation  of  (Smith   and 
Bennett),  A.,  ii,  663. 
electrical  resistance  of  (Guxtz  and 

Broxiewski),  A.,  ii,  113. 
influence  of  the  polarisation  of  the 
exciting  light  on  the  emission  of 
electrons   at  the  surfaces  of  the 
(Ei.stei:    and    Geitei.),    A.,    ii, 
716. 
escape    of  negative    electrons   from 
reacting  (Habek  and  Just),  A., 
ii,  853. 
the  electrolytic  separation  of,  from 
fused  alkali  hydroxides  and   the 
solubility   of  the   metals   in    the 
electrolyte   (v.   Hevesy),  A.,  ii, 
806. 
^>eroxy-carbonates       and       -sulphates 
(Mssck),  A.,  ii,  1005. 
Alkaline-earth  group,  qualitative  analy- 
sis of  (Brat),  A.,  ii,  431. 
group,      mierocheruieal      analysis     of 

(Schoorl),  A.,  ii,  762. 
metals,  effect  of  pressure  on  the  band 
spectra  of  the  fluorides  of  (Rossi), 
A.,  ii,  775. 
alloys    with    mercury,     electrolytic 
preparation  of  (Smith  and  Ben- 
nett), A.,  ii,  663. 
sulphides,    photo-electric   and  actino- 
dielectric  action  in  the   phosphor- 
escence of  (Lenat.d  and  Saeland), 
A.,  ii,  283. 
Alkaline  earths,  behaviour  of  phosphor- 
escent    sulphides     of,     at     various 
temperatures  (Lenard,  Onnes,  and 
Pauli),  A.,  ii,  777. 
silicides  of  the  metals  of  the  (HbNIO- 

schmid),  A.,  ii,  808. 
attempt  to  separate,  in  the  electrolytic 
way   (Goldbaum  and  Smith),  A., 
ii,  763. 
separation  of  (Ebler),  A.,  ii,  347. 
Alkalis,  action  of,  on  sodium  alkyl  thio- 
sulphates  (Price  and  Twiss),  A., 
i,  81. 
action  of,  on  ('sosparteine  methosulphate 

(Valeur),  A.,  i,  119. 
estimation  of,  in   silicates  (Starck), 
A.,  ii,  761. 
Alkaloid,    intensely  hsemolytic   crystal- 
line, in  Sclerostomum  equinum  (Bon- 
douy),  A.,  ii,  78. 
new,  from  the  bark  of  Pseudocindiona 
africaiux,   (Kubiacea)   and   its    salts 
(ForRNEAt*),  A.,  i,  600. 
Alkaloid  reactions  (Keichard),  A.,  ii, 

526. 
Alkaloids,  cinchona.     See  Cinchona. 


Alkaloids,  conium.     See  Conium. 

of  Corydalis  cava.    See  Corydalis  cava. 

from  hemlock.     See  Hemlock. 

of  the  Papaveracere,  physiological 
action  of  (Hale),  A.,  ii,  333. 

of  Senecio  latifolius  (Watt),  T.,  466  ; 
P.,  68. 

strychnos.     See  Strychnos. 

certain  rare,  and  cinchonamine  (How- 
ard and  Chick),  A.,  i,  176. 

athnitv  values  of  certain  (Veley),  T., 
758;  P.,  115. 

bromination  of  (Buraczewski  and 
Dziurzynski),  A.,  i,  953. 

double  fluorides  of  titanium  with 
(Schaeffer),  A.,  i,  49. 

microchemical  detection  of,  particu- 
larly in  the  leaves  of  Pilocarpus 
pinnatifolius  (Tunman),  A.,  ii, 
711. 

reactions  of  (Labat),  A.,  ii,  771. 

estimation  of,  in  coca  leaves  (DK 
Jong),  A.,  ii,  276. 

estimation  of  (Urz),  A.,  ii,  193. 

vegetable,  estimation  of,  by  means  of 
mercuric  potassium  iodide  (Mayer's 
solution)  (Heikel),  A.,  ii,  104. 
Alkyl  dialkylamino-aua-Zrrchloro-fl-hy- 
droxyethoxyisobutyrates  (Les  Etab- 
lissements  Poulenc  Freres  & 
Erest  Fourneau),  A.,  i,  210. 

iodides,  chemical  dynamics  of  the 
(Burke  and  Donnan),  A.,  ii, 
987. 

iodochlorides,  simple  (Thiele  and 
Peter),  A.,  i,  866. 

magnesium  halides,  and  tertiary 
amines,  stability  of  compounds  de- 
rived from  (Hibbert),  P.,  118. 

nitrates  or  nitrites,  condensation  of, 
with  ethyl  phenylacetate  (AVisli- 
cenus  and  Grutzner),  A.,  i, 
477. 

sodium  thiosulphates,  action  of  alkalis 
on    (Price    and     Twiss),     A.,    i, 
81. 
Alkylacetophenones,  general  method  of 

preparation  of  (Hauler  and  Bauer), 

A.,  i,  108. 
.VAlkylaldoximes,  behaviour  of  towards 

iodine  (Beikmann,  Eiikrt,  Netscher, 

and  Schulz),  A.,  i,  652. 
Alkylamino-anthrapyridones    (Farben- 

FABRIKEN    VORM.    F.    BAYER   &    Co.), 

A.,  i,  263. 
Alkylaminoanthraquinone     derivatives, 

preparation   of   (Farbwerke    vorm. 

Mkister,  Lucius,  k  Bruninc),  A.,  i, 

243. 
Alkylaminoanthraquinones,  preparation 

■  if  (Karbenkabriken  vorm.  F.  Bayer 

k  Co.),  A.,  i,  310. 
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Alkylation,  kinetics  of  (Goldschmidt), 

Alkylene^up,  relative  ease  of  addition 
in  (Michael  and    Brunei),   A.,  i, 

Alkyleneiminosulphonates     Vieparatbn 

ot  (Chemische  Fabrik  von  Heyden 

Akt.-Ges.),  A.,  i,  "0-1. 
5Alkyloxy-2-acetylphenyl    mercaptaii, 

preparation   of    (FaRBWERKE    VORM. 

Mfimer,   Lucius,  &  Bribing),  A., 

Alky'lexy-acids,    affinity    constants    of 

(Findlay,  Turner,  and  Owen),  1., 

938;  P.,  H6.  . 

2.Alkyloxy-l-alkylpyrlnudine8      (*«£ 

BENFABRIKEN_VORM.     F.      BAYER     S 

Alkyloxymethyl''  ethers  of  aromatic 
hvdvoxv-compounds,  preparation  of 
(Hoering  and  Baum),  A.,  l,  672. 

1-Alkylpyrrolidines,  new  preparation  of 
(Loffieu     and     FrEYTAG),     A.,     i, 

AlkyUhiolbenzoic     acids,     substituted, 

A Ration   of    (Fauiuverke    VORM. 

Meister,  Lucius,  k  Bruning),  A.,  i, 

oilliylthiolbenzoic    acids     P$u*£> 

Of    (FaRHWEUKF.    VORM.      M.EISTER, 

Lucas,     &     Brining),     A.,     i, 

232 
and  their  esters,  preparation  of  (Farb 

WBRKJ    TORM.   MEISTER,  LUOIOT,   & 

But  mm..  A.,  i.  231. 
and  their  derivatives,  preparation  of 

FaEBWERKEVORM.    LISTER,   LU- 
;.,„«,  &  BrdKIHO),  A.,: J.  923. 
Alkylthiosalicylic   acid.     See  o-Alkyl- 

thiolbenzoic  acid. 
Allantoin  in  normal  urine  and  its  meta- 

bXrigiufioanoe  (Wieohowski),  a.. 

Allen'ecarboxylic  acids.  nWitat 
perimentsonCLAPWORTHandWECHS 

Allophane'l.".',,     AbbBJ      W L     >-"< 

(Chaudler),  a  .  u,  198. 
Allophanic  acid,     mtaly    ester 

AUophanicacW.V-aluo.andusm.nnl 

inl   gthy     esie,s   and    met 

HM>  LETT,  and  GrOSBAUM), 

"'6-  ,,ll      ON 

Allophanic    acid    o.ter,     CjH, 

from  castor  oil  [Veri '  ■>«* 

rABRiun    Znnna   a    Do.),    a..  .. 
696,  ,     ,         r 

Alloxan,      ■  o„.l. -«'""      I 

\.,    i, 


Alloys,  formation  of,  by  pressure  (Mas- 
ING),  A.,  ii,  669. 
new  method  for  determining  the  com- 
position of  mixed  crystals  deposited     I 
by,  at  different  temperatures  [MAS- 
zotto),  A.,  ii,  1008. 
of    ferromagnetic     metals,     magnetic 
properties  of  (Tammann),   A.,    n, 

Allyl  "alcohol,  detection  of,. and  its  de- 

rivatives  (Deniges),  A.,  n,  944. 
Allvl  bromide,  action  of  magnesium  on 

a  mixture  of  a  terpene  ketone  and 

(Javursky),  A.,  i,  168 
cyanide,  action  of  hydrobromic  acid 

on(BRULE),  A.,i,  895 
iodide    and   p-tolyl    "'ethyl    ketone, 

action  of  magnesium  on  a  mixture 

of      (GRI8HKEWITSOH-TBOCHIMOW- 

sky),  A.,  i,  151. 
and  propenyl  compounds  on  ethereal 

oils,  separation  of  (Balbino),  A.,  i, 

Allylacetic  acid,  ozonide  (Harries  and 

Aleff.lh),  A.,  i,  132- 
Allylammonium  cyanide  (Michael  and 

HlBBERT),  A.  i.  91. 
AUylcarbinol      (PaBIBELLE),      A.,      i, 

3-Alfylmenthan-3-ol  (JavoBBXY),  A.,  i, 

A4- Ally  1  3-;>-menthen-3-ol    (.Iavorsky), 

a  .Allyipiperidine    and     its     salts    and 
?'      and  its   hydrochloride,  plata 

Chloride,  and  .Miydrogev.  taitra  c 
,,„,  ,,.„,,,  and  its  hydrochloride 
(L6EPLER    and     KitiEimicli),    A.,     t, 

1  SO 

2-Allylpiperidine  and  its  salts  (LoOTLBB 

„,„!  km -,.ri  ,),  A.,  i,  831. 
/  a  Allyipiperidine  (/J-cotwcwm),  svntlu 

X„r(l,oKF..Eiiand  FRIBBBIOH),  A., 

Ali'ylthiocarbimide.  physiological  action 

,;,    i    \Ki  ii  ,.  .  A.,  n,  508. 
Allylxanthic  acid  :u,d  i.s  methyl,  c.y. 

:.m,1    allvl    esters,    and    Its   metaHu 
ulta  (Oddo  and  del  Robbo),  a.,  i, 

Aloo'emodin    Ol    rEEU  and  Riat),  a., 
AIM!.  ""  ( '0)'  A" 

Al'btoi'experiments  on  the  constitution 
.,1     (RoBl  ■    '        ""'     Si"08  ■' s!>     l" 
,,!Z"     '      w    t*8ee  Marsh  mallow. 

Ai:;'";v:,,J,:;,,:;i:1iH,iM,,,o.A., 
u,  in 

m,  (Smith),  a.,  u 


INDEX    OF    SUBJECTS. 


1217 


Alumian,  artificial  production  of  (Kre- 
mann and  Huttixger),  A.,  ii,  1015. 
Alumina.     See  Aluminium  oxide. 
Aluminium,    metallic,     preparation     of, 

from  aluminium  silicate  (MoLDEN- 
HAUBB),  A.,  ii,  239. 

cation,  hydrolysis  of  salts  of  the 
(Povarxix),  A.,  ii,  1016. 

ultra-red  line  spectrum  of  (Paschex), 
A.,  ii,  630. 

copper-tin,  liquidus  curves  of  the 
ternary  system  (Andrew  and 
Edwards),  A.,  ii,  891. 

the  apparent  retardation  of  fusion  of 
(MatigNON),  A.,  ii,  239. 

influence  of  foreign  substances  on  the 
thermo-electric  properties  and  resis- 
tivity of  (Peciieux),  A.,  ii,  294. 

powder,  composition  of  (K.OHN- 
Abrest),  A.,  ii,  146. 
thermal  phenomena  which  accom- 
pany the  action  of  water  on 
(Kohn-Abrest  and  Carvallo), 
A.,  ii,  316. 

calcium,  and  magnesium,  heats  of  com- 
bustion of  (Weston  and  Ellis),  A., 
ii,  46. 

heat  of  combustion  of  (Weston  and 
Ellis),  A.,  ii,  484. 

influence  of  the  treatment  on  the  solu- 
bility of,  in  sulphuric  acid  (Heyx 
and  Bauer),  A.,  ii,  486. 

action  of  hydrogen  chloride  on,  and 
estimation  of  metallic  (Konx- 
Abrest),  A.,  ii,  735. 

the  electric  reduction  of  (Bock),  A., 
ii,  671. 
Aluminium  alloys  witli  copper,  transfor- 
mation points  of,  and  variation  of 
electrical  resistance  of,  with  tem- 
perature (Barree),  A.,  ii,  1011. 

with  copper,  electrical  properties  of 
(Pecheux),  A.,  ii,  482. 

witli  manganese  and  copper  (Heusler 
and  RlCHARZ),  A.,  ii,  240. 

witli  manganese  and  copper,  magnetic 
properties  of  (Ross  and  Gray),  A.,  ii, 
859. 
Aluminium  salts,  diffusion  of,  through 
gelatin  jelly  (Procter  and  Law), 
A.,  ii,  385. 

influence  of,  on  protoplasm  (Fluri), 
A.,  ii,  1046. 
Aluminium  bromide  in  aqueous  solution, 
hydrolytie  and  electrolytic  dissocia- 
tion of  (KABLUKOFF  and  Sacha- 
xciff),  A.,  ii,  965. 

carbide  (ASKRNASY,  JARKOWSKY,  and 
Waniczbk),  A.,  li,  Hi. 

halogeno-ehroiniuni  salts  containing 
(Bjerrcm  and  Hansen),  A.,  ii, 
739. 


Aluminium  hydroxide  and  iron  and  sili- 
con hydroxides,  adsorptive  power 
of  (Rohland),  A.,  ii,  27. 
solubility  of,  in  solutions  of  alumin- 
ium sulphate  (Kremann  and  Hut- 
iiNi.Ei;),  A.,  ii,  1015. 
nitride  (Eli. is),  A.,  ii,  142. 

new     process      for     preparation     oi 
(Sofianopoflos),  A.,  ii,  580. 
oxide  (alumina),  fused,  in  the  amor- 
phous state,   and  reproduction  of 
the    blue     colour    of     sapphires 
(Paris;   Verneuil),  A.,  ii,  47. 
binary  systems  of,  with  silica,  lime, 
and  magnesia   (SHEPHERD,    Ran- 
kix,  and  Wright),  A.,  ii,  1015. 
phosphate,  new  basic,  from  Hungary 

(Zimanyi),  A.,  ii,  900. 
silicate,  preparation  of  metallic  alumin- 
ium  from  (Moldexhauer),  A.,  ii, 
239. 
sulphate,      solubility     of    aluminium 
hydroxide  in  solutions  of  (Kremann 
and  Huttixger),  A.,  ii,  1015. 
Aluminotungstates  and  Aluminophos- 
photungstates    (Daniels),    A.,    ii, 
o2. 
Hexa-aquoaluminium     dichloro-    and 
dibromotetra-aquochromium    sulph- 
ates (Bjerrum   and  Hansen),  A., 
ii,  739. 
Aluminium  organic  compounds  [Hams 
and  Quadrat),  A.,  i,  762. 
ferrocyanides,  double  and  triple,  with 
potassium  and  ammonium   (Robin- 
son), T.,  1353  ;  P.,  195. 
Aluminium,  the  retention  of,  by  barium 
sulphate  precipitates  (Creighton), 
A.,  ii,  668. 
powder,  analysis  of  (Kohx-Abrest), 

A.,  ii,  1  16. 
zinc,  chromium,  and  iron  in  a  mixture, 
separation  of  (Pozzi-Escot),  A.,  ii, 
621. 
chromium,     and     iron,     quantitative 
precipitation   of   (Schirm),    A.,    ii, 
884. 
Alunite     from     Realmont,     dep.    Tarn 

(Tekmiek),  A.,  ii,  59. 
Amalgams.     See  Mercury  alloys. 
Amapa  latex  (remedy  for  consumption), 
composition     of    (Ratii.ie),     A.,     ii, 
258. 
Amic  acids  (Tingle  and   Bates),  A.,  i, 

909. 
Amide,  C  1 1  '  >,  Y.,  from  lactone  ester, 
Oi7HM08  (LEUCHS  and  Moms),  A.,  i, 
862. 
Amides,  preparation  of,  by  the  action  of 
ammonium  sulphide  on  aliphatic 
aromatic  ketones  (Wiliqerodt),  A., 
i,  716. 


1218 


INDEX    OF    SUBJECTS. 


Amides,  preparation  of,  from  phenyl  alkyl 

ketones     by     ammonium     sulphide 

(WiLLGEEODT  and  Merck),  A.,    i, 

716. 
alcoholysis  or  esterification  of  (Reid), 

A.,  ii,  650. 
and  alcohols,  formation  of  esters  from 

(Acbee),  A.,  ii,  652. 
condensation  of,  with  esters  of  acetyl  - 

enic   acids   (Ruhemann),   T. ,    984; 

P.,  87. 
nutritive  effect  of,  on  the  germinating 

seed,  the  detached  embryo,  and  the 

green  plant  (Leff.yre),  A.,  ii,  83. 
deposition  of  protein  from,   in  sheep 

feeding  (Thaee),  A.,  ii,  608. 
of  amino-acids  (Koexigs  and  Myi.o), 

A.,  i,  87. 
halogenated,  acid  properties  of,  metallic 

derivatives  of,  and  Hol'tnann's  migra- 
tion in  (MAUOUnj),  A.,  i,  892. 
Amidines    (v.    Waltheb    and    Gross- 

mann).  A.,  i,  55. 
cyr/oAmine-ones,  reduction  of  (Decker 

and  Dinant).  A.,  i,  433. 
Amines   (Johnson   and  Gie>t),    A.,   i, 

784. 
diazotisation  of  feebly  basic,  sparingly 

soluble    primary     (Win),     A.,    i. 

855. 
interaction    of,    with   2:3:5-*Ptnitro-4- 

acetvlaniiiKiphiMi.il     (Mki.iioLA    and 

HAT),  T..  1038  ;  P.,  167. 
and  aldehydes,   electrolytic  reduction 

of  condensation  prodo  >ni>), 

A.,  i,  784, 
acylation  of  (Franzes  .    A.,   i,   575; 

(Kaufmaxn,   Hrssv.  and   Li 

BACHER),  A.,  i,  783. 

action  of,  on  dibasic  aliphatic  acids 
>  I  OJQLE  and  Bates),  a.,  i,  909. 

condensation  products  of,  with  aldo- 
hemic  il  redaction  of 
(L6b),  A.,  i,  910. 

in  tiny  assimilable  by  higher  pi 
Moi  1 1  Mi.  ,  a.,  u,  i 

new  method  for  the  separation  of  ter- 
tiary from  secondary  .mil  primary 
din  P.,  110. 

aromatic  | lai 

paimtfon    ■  •!    alkali   derivative 
1 1: i         '   .    nscHi    i  miii.  ,  A., 

i.  220. 

ai atio  primal  Ion  "I"  alkyl- 

thiol  il.  riratiTea  •  •!  (Kai.u   ■'■  I 

A  .  i,  339. 
*  itic    primary,    i  onden  ition     oi 

chloral  w!  tli  (WiiXBLKuandJoi 

\.  i 
arom 

•  .       M.I  ill. I 

Ml      111    !    '.      \         I. 


Amines,  cyanodihydrocyclic  (Kauf- 
mans", Albertini,  and  Holsboer), 
A.,  i,  606;  (Kaufmans'  and  Al- 
bertini), A.,  i.  958. 

fatty,  new  general  method  for  prepara- 
tion of  (Sadatier  and  JIailhe),  A., 
i,  292. 

fatty,  primary,  physiological  action  of 
(Bargee  and  Dale),  A.,  ii,  254. 

primary,  secondary,  and  tertiary,  esti- 
mation of  (Sudborouuh  and  Hib- 
bert),  T.,  447;  P..  75. 

secondary,  action  of  nitrosobenzene  on 
(Frefndler  and  Juillard),  A.,  i, 
145. 

tertiary,  and  magnesium  alkyl  halides, 
stability  of  compounds  derived  from 
(Hibbeut),  P.,  118. 

See  ilso  Bases. 
Amino-acid,  ClnHnO,X,  ammonium  salt 

of,  from  action  of  ammonia  on  benzoyl- 

acrylic  acid  (Borc.ULT),  A.,  i,  102. 
Amino-acids,    constitution  of  (Ley  and 
Ulkn  in.  A.,  ii.  B44. 

reduction  of,  to  aniino-aldehvdes 
(NEfBERGand  Kansky  I,  A.,  i.  702. 

the  new  formation  of,  in  the  animal 
organism  (Abderhai.den  and  Ft 
A.,  ii,  684. 

1'horus  and  the   formation  of,    in 
higher  plants   Scu&Tl),  A.,  ii,  173. 

fermentation  of  (Effbont),  A.,ii,  690. 

activation  of  biemolysiu  by  ,  Sasaki  i, 
A.,  ii,  249. 

degradation  of,  in  the  organism  (Neu- 
BAtF.it),  A.,  ii,  750. 

in  urine,  fonnaldehyde-titration  of 
(Mali  lttj  .  A.,  ii,  837. 

amidesof(KoBNiosand  Mvi  o),A.,i,87. 

an it  ii-.  synthesis  of,  by  rearrange- 
ment HouBENandScHOi  fkOuj 
A.,  i.  931. 
a-Amino  acids,   degradation  of,   to  ali- 
phatic aldehydes  by  means  of  sodium 
pochlorite  Lanohei  d  .  A.,  i. 

behaviour  of,  towards  aoditun   hypo- 
chlorite Lanqhi i  i.i,  A.,  i.  557. 
Amino  aldehydes,    reduction   of   amino- 

acddi  to  i  .\  1 1  i  ii  -  and  K  in»k>  .  \  , 

i.  '. 
Anunoaryl   alcohols.         Bee      Aloohols, 

aim u  v  L 

Amino  and  hydroxy-aio  compounds  and 
.'.  iili  mmeral  adds 
II  i  \  ,  i,  588. 

Amino  compounds.  lenaati 

in. '  I'll.. i  « iili  ( Popi  and 

Read),  T.,  171  ;  I'..  18. 

nlphitas    "ii 
I'-i  ■  in  i  i  i:    aud    Si  hmii.i  '.   A.,   i. 
,r.2i       r.i  .  in  i  i  n  aud  I'm  m  > 
A.,    i 
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Amino  group,      mobility    of    the    (Pu- 

i  inini),  A.,   i,   837. 
Aminohydroxy-acids  i  Foukneau),  A.,  i, 
210. 

condensation  of,  with  aromatic  alde- 
hydes (Puxedih-),  A.,  i,  238,  720. 

degradation  of  (Neuberg),  A.,  i,  771. 
j8-Amino-a  hydroxy-acids,  preparation  of 

acyl    derivatives   of     esters    of    (Les 

Etablissements   Poulenc  Freres), 

A.,  i,  229. 
Amino-ketones,  new  methods  of  prepara- 
tion of  aliphatic  (Gabriel),  A.,  i,  491. 
e-Amino-ketones  (Gabriel),  A.,  i,  492. 

reduction  of  (Gabriel),  A.,  i,  493. 
f  Amino-ketones  (Gabriel),  A.,  i,  891. 
;;-Amino-pnenols,    action   of  isophthalic 

and  terephthalic  acids   ou  (Pi'gliese 

and  SELVAGGl),  A.,  i,  105. 
Ammines,     metallic,     configuration     of 

(Baker),  P.,  223. 
Ammonia,  occurrence  of,   in  potash  de- 
posits (Biltz),  A.,  ii,  900. 

occurrence  of,  in  deposits  of  potash 
salts  (Biltz  and  Marcus),  A.,  ii, 
571. 

formation  and  decomposition  of.  by 
the  silent  electric  discharge  iu  a 
Siemens  tube,  with  particular  re- 
ference to  the  validity  of  the  law  of 
mass  action  (Davies),  A.,  ii,  30. 

synthesis  of,  from  its  elements 
(Lipski),   A.,  ii,   478. 

synthesis  of,  by  means  of  peat  (\Vol- 
tereck),  A.,  ii,  138. 

volumetric  composition  of  gaseous 
(Guye  and  Pintza),   A.,  ii,  39. 

the  system  water  and  liquid  (Maid 
and  Gay),  A.,  ii,  55S. 

heat  of  formation  of  (THOMLINSON), 
A.,  ii,  380. 

liquid,  electrical  conductivity  of  solu- 
tions in  (Franklin),  A.,  ii,  957. 

solutions,  viscosity  of  (RUPERT),  A., 
ii,  726. 

action  of,  on  benzoylacrylic  acid 
(BoUGAUL'l),    A.,   i,    102. 

electrolytic  oxidation  of  (BroCHKT 
and  Boiteau),   A.,  ii,   657. 

oxidation  of,  by  potassium  perman- 
ganate and  the  effect  of  ammonium 
salts  on  the  reaction  (HERSCHKOW- 
ITSOH),  A.,  ii,  40. 

production  of  hydrocyanic  acid  from 
(Voeiikelius),  A.,  i,  776. 

and  sulphuryl  chloride,  reaction  be- 
tween (Epiiraim  and  Michel),  A., 
ii,  H9t. 

existence  of  a  hydrate  of  (BAUD  and 
Gay),  A.,  ii,  558. 

solid  hydrates  of  (RUPERT),  A.,  ii, 
726. 


Ammonia,    and    water,    compounds    of 
(Shits  and  Postma),  A.,  ii,  997. 
sensitive  reagent  for  (Tretzel),  A.,  ii, 

757. 
apparatus  for  estimation  of  (Yigkeux), 

A.,  ii,  615. 
estimation   of,    without  a   condenser, 

(Davis),  A.,  ii,  615. 
estimation  of,  in  ammonium  chloride 
(Claassen),  A.,  ii,  935. 
Ammoniacal  barium,   and  sodium  hydr- 
oxide solutions,  solubility  of  cupric 
hydroxide  in  (Dawson),   T.,  377  ; 
P.,  33. 
copper  solutions,  nature  of  (Dawson), 

T.,  370;  P.,  33. 
sulphate  solutions,  solubility  of  cupric 
hydroxide  in  (Dawson),   T.,   370; 
P.,  33. 
Ammonium  compounds,  attempts  to  pre- 
pare   isomeric    asymmetric   (Froh- 
LICH),  A.,  i,   37.">. 
quaternary,     behaviour     of,     towards 
nascent   hydrogen    (Emde),    A.,    i, 
709. 
Ammonium  model,  mechanical   (YVede- 

kind),  A.,  ii,  532. 
Ammonium  salts  and  diazo-compounds, 
theory  of  (Cain),  A.,  ii,  70. 
Cain's  theory  "1  (Hantzsch),  A.,  i, 

193,  535. 
constitution     of     (Cain),    A.,      i, 
445. 
quaternary,      fission    of,     by   nascent 

hydrogen  (Emde),  A.,  i,  565. 
quaternary,    and     tertiary     sulphon- 
amides,    behaviour  of   unsaturated 
groups  in    (W'EUEKisn  and    Ober- 
iieide),  A.,  i,  904. 
quaternary  amino.,    a    new    t}'pe    of 
asymmetric    nitrogen    (Wepekind 
d  Meyer),  A.,'i,  186. 
ami  calcium  silts,  antagonistic  action 
of,  in  animals  (VoEGTLiNand  King), 
A.,  ii,  508. 
physiological  characterisation  of  (Pri- 

anisi  iiMM'i -I ■'),  A.,  ii,  259, 
direct  assimilation  of,  by  plants  (HUT- 
CHINSON    and     Miller),    A.,     ii, 
923. 
See  also  Maimrial  experiments. 
Ammonium     chloride,      catalytic     dis- 
placement  of  equilibrium  iu  the 
vaporisation  of,  from  the  point  of 
view  of   thermodynamics  (Weo- 
scheider),  A.,  ii,  23. 
crystallisation  of  (Krbutz),  A.,  ii, 

731. 
and  sulphate,  copper  chloride,  copper 
sulphate  ami  water,  the  system, 
at  30  (Schreinemakers),  a.,  ii, 
403. 
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Ammonium  chloride  and  sulphate,  ethyl 
alcohol,  and  water,  equilibrium  in 
the  system  (Wibaut),  A.,  ii,  55S. 

estimation  of  ammonia  in  (Claas- 
sen),  A.,  ii,  935. 
"Vehloroiodide       and       chlorobromo- 

iodide  (Chattaway),  P.,  163. 
chromate,      rfi'chromate,       and      iri- 

chromate,    slow    decomposition   of, 

by  heat  (Ball),  T.,  87. 
cobalto-oxalateiEriiKAi.M  I,  A.,  i,  876. 
ferrocyanid.es,  double  and  triple,  with 

magnesium,  aluminium,  cerium,  and 

potassium    (Robinson),   T.,    1353; 

P.,  195. 
iridibromide   (Gutbiei:    and    RlESS), 

A.,  ii,  1025. 
halides,  qnatemary,    action    of  Grig- 

nard     reagents    on     (Freund    and 

RlCEABD),  A.,  i,  417. 
Ammonium /'(■/•halides  (Ciiaii away  ,  1'., 

163. 
halogen    compounds,   action    of  Grig- 

nard's  solutions  on   (Freund  and 

Bode),  A.,  i,  514. 
haloids,  vapour  pressure  of  (Johnson), 

A.,  ii,  23. 
nitrate  and  sulphate,   double  salts  of 

(SCHREINEMAKBRS    and      lloF.NI 

A.,   ii,  2£6. 
and  silver  nitrate,  investigation  of  the 
eutectic  mixture  of,  by  the  method 
of  melting  (Flaw  itzky),  A.,  ii,  886. 

nitrite,  dec position  and  sublimation 

..l  [Ray),  'I'.,  345  ;  P.,  56. 
platini-chloride  and  -bromide,  decom- 
position   of,      by    heal     (R.AY    and 
&HOSH),    A.,    ii.   898. 
sulphate,  ammonium  chloride,  i 

sulphate,    copper    chloride    ami 
water,     the     system,      at      80 
(Schrsinbmakebb),   A.,  ii 
ami     nitrate,      double      salts     of 

(Si  iillKINI'.MAKERsaml  II" 
A.,  ii,  286. 
tnd    mat  tilphate,    double 

salts  ol   (Sohei  iM  i 
ii,  317. 

tannre.      See  Han 
ind  value. 

morphotrop 
■  I,-"  it  >,-.  .   \  , 
thiocyanate   and   thiooarbamide,  new 
iiietii.nl  ..i  preparing  (Inohili  i ■■hi), 
A.,  i   ■    , 

I  it     tolubility  of    Ml 
v,  ii.  188 

■■ !  i  i  ,    ifi       and 
ii  i  in  ii  iMsnfi),  A.,  ii,  678, 
Di-ammonium    hydrogen     phosphate, 

■     Inn  item     ..I         I  >  \  I  II 

UOKI    .  A.,  n,  , 


Ammonium  iridium  disulphates  (Dele- 
pine).  A.,  ii,  408. 
Ammonium  organic   compounds : — 
Ammonium  salt  of  an  amino-acid  from 
action  of  ammonia  on  benzoylacrylic 
acid  (Bougault),  A.,  i,  102. 
Amorphous   condition,   has  the  crystal- 
lising force  any  influence  on  properties 
in  the  ?  (Kerbatoff),  A.,  ii,  132. 
Ampclopsis       quinqucfolia       (Virginia 
creeper),   fruit  ol  (PoYNBER  and  Di'F- 
ein),  A.,  ii,  339. 
Amphibian  muscle.     See  under  Muscle. 
Amphibole  group  minerals,  optical  char- 
acters  of,  and  their  relation  to    the 
chemical   composition   (ICheutz),  A., 
ii,  154. 
Amygdalin,  specific  rotation  of  /-,   ami 
)•-,   and    velocity   of  hydrolysis  of 
(Walker  and  Kkieble),  T.,  1439. 
the  hydrolysis  of,  by  acids  (Walker 

ami  KrIEBLE),  T.,  1869  ;  P.,  203. 
hydrolysis    of,   by   emulsin    (Auld), 
T.,  927;   P.,  62;  (Rosexthaler), 
A.,  i,  74. 
method  for  detection  of  (CrEIQHTON), 

A.,  ii,  201. 
hepta-acetyl-,  preparation  of  (Tdtin), 
T.,  665. 
/a/Amy gdalin and  resolution  of  it*  hepta- 
acetyl  derivative  (Tdtih),  T.,  663  : 
1'..  118. 
hepta-aoetyl-,  experiments  on  (Ti  riK), 
l      664  ;  1'.,  US. 
/'-"Amygdalin.    hepta-aoetyl-,    prepara- 
tion,   resolution    and    hydrolysis    of 
(Ti  n\  .  T..  666  ;  I'.,  118. 
Amygdalins   (Walker   ami    Krieble), 

T.,  1437  ;  I'.,  208. 
Amyl  alcohols  from  fusel  ml.  deri> 

of  (MARCKWALDandNOLD  vi.A.,i,350. 
Amyl  and    /s-amyl   antimonites   (Mai 
Key),  'I'.,  607  ;  P..  98. 
Amyl  ether,  latent  heal  "i  .  \  aporation 
ol    l\i  lie  \  rOFP),  A.,  ii.  1  P.1. 
il  Amyl  group,  influence  of,  in  as]  inmetrio 
s\  nth.  sis        I  ami    M  i  i 

i  ...ii;   I'.,  38 

■■■'  Amylamine,    acti u/3-di- 

benxoylstyrenc  9m  ]  di  i  \ ),  'I'..  9  10 

Ainylammonium     cyanide    (MICHAEL 

ami   I  ,  A.,  1,  91, 

Amylase   in 

and  GaI  187. 

■Amylboric     acid      (KhOTINSXI      and 

M  ii  wun  ,    A.,    i.   864. 
■1      Amyl  i"  cresol.  n-hydroxj     (Hobb 

is.,  and  Bai  mi.  a  . 
Amylono   [H-nutnyl-tiP-bHtylent),     com- 
pounds of  witli  ben  .1  l.e 

i .  phj  ical 

■.  ■  .  .  I 
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fl-Amylglucoside   and  its   hydrate,   and 
tetra-acetyl-    (Fischer    and   Raske), 
A.,i,  365. 
Amyloid  protein  (Mayeda),  A.,  i,  274. 
Amyloxide,     sodium,    reductions    with 

(Diels  and  Rhodius),  A.,  i,  351. 
2-i'soAmyloxylepidine      (Bogeut       and 

May),  A.,  i,  329. 
2-Amyloxy-l-methykmV.diexane 

(Murai),  A.,  i,  146. 
i'soAmyloxypropanone  (Gauthier),  A., 

i,  354. 
2-woAmyloxyquinoline     (Bogert     and 

May),  A.,  i,  329. 
o-i'joAmylphenol,  a-hydroxy-  (HoerIi\g 

and  Baum),  A.,  i,  572. 
Amylphthalimide,  c-chloro-,  and  €-iodo- 

(Gabriel),  A.,  i,  891. 
l-isoAmyl-2-quinolone  and  compound  of, 
with  mercuric  chloride  (Bogert  aud 
May),  A.,  i,  329. 
Anaesthesia    and    paralysis    caused    by 
magnesium    salts     (Meltzer    ami 
Auer),  A.,  ii,  80. 
a  reversed  action  during  (Marshall), 
A.,  ii,  689. 
Analysis,    new    potash     apparatus     for 
(Losakitsch),  A.,  ii,  270. 
application     of    alkaline      phosphate 
solutions   in  (Grossmann),   A.,  ii, 
438. 
estimation  of  a  dissolved  substance  in 
presence  of  suspended   material    in 
(Smith),  A.,  ii,  755. 
weighing    hygroscopic    substances   in 
the  open  in  (Hottinger),  A.,   ii, 
262. 
combustion    (Walker    and     Black- 
adder),  A.,  ii,  93. 
electro-,    rapid    (Stoddard),    A.,   ii, 
347  ;  (Filippo),  A.,  ii,  440  ;  (Alders 
and  Stahler),  A.,  ii,  764. 
electro-,     apparatus     used     in     rapid 
methodsof(PiucEand  Humphreys), 
A.,  ii,  342. 
elementary,    according    to     Carrasco- 

Plancher  (Carrasco),  A.,  ii,  701. 
electrolytic,    compensation    apparatus 

for  rapid  (Fischer),  A.,  ii,  521. 
electrolytic,    constant    current    (GlL- 

lett),  A.,  ii,  521. 
indirect,  by  means  of  the  dilatometer 

(Miller),  A.,  i,  81. 
michrochemical  (Schoorl),  A.,  ii,  96, 

521,  762,  831,  938. 
microscopic,  of  soluble,   crystallisable 

substances  (Ferraro),  A.,  ii,  191. 
organic,  new  "  boat"  for  (Delepine), 
A.,  ii,  937. 
elementary,    improvements    in    ap- 
paratus for  (Dennstedt),  A.,  ii, 
759. 
xcvi.  ii. 


Analysis,  organic,  mercury  seal  in  place 
of  cork  or  indiarubber  in  (Mahek), 
A.,  ii,  617. 
with  sodium  peroxide  (Pozzi-Escot), 

A.,  ii,  188. 
methylglyoxal   as  a  general   colour 
reagent    in    (Deniges),    A.,    ii, 
624. 
qualitative,     a    system    of,     for     the 
common  elements  (Bray),  A.,  ii, 
431. 
michrochemical,  of  the  iron  group 

(Schoorl),  A.,  ii,  521. 
of  sulphates,    sulphites,   and  thio- 
sulphates  (Alexandroff),  A.,  ii, 
264. 
quantitative,      the       centrifuge       in 
(Parker),  A.,  ii,  610. 
of  organic  compounds,  use  of  sodium 
peroxide   for  the   (Pringsheim), 
A.,  ii,  93. 
of  organic  substances  (Suto),  A.,  ii, 

270. 
direct,  of  two  co-existent  substances 
without      separation      (Sofiano- 
poblos),  A.,  ii,   618. 
spectral.     See  under  Photochemistry, 
spectrographic.       See     under     Photo- 
chemistry, 
volumetric,  use  of  s-di|dienylearbazide 

iu  (Oddo),  A.,  ii,  766. 
device  for  preventing  over-titration  in 
(Schulz),  A.,  ii,  1049. 
Anchylostomiasis,      hydrochloric      acid 
content  of  gastric  juice  iu  (Yoshjda), 
A.,  ii,  167. 
Andesine.     See  Plagiochise. 
Andropogon   citratus  oil    (Schimmel    & 

Co.),  A.,  i,  113. 
Andropogon  Mdiocnanthus  oil  (Palrcarosa 

oil)  (Hafnsel),  A.,  i,  112. 
Androsin  (Moore),  T.,  747  ;  P.,  85. 
Androsterol  and  its  acetyl  and  bromo- 
ai-etyl  derivatives  (Moore),  T. ,  739  ; 
P.,  85. 
Angelica  oil  (Haensel),  A.,  i,  111. 
Angelica-root  oil  (Haensel),  A.,  i,  312. 
Anhydrides,  preparation  of  (Farhwerkb 
vorm.      Meister,      Lucius,      & 
Buuning),  A.,  i,  693  ;  (Kaufmann 
and  Luterbacher),  A.,  i,  792. 
preparation  of,  by  the  action  of  thiouyl 
chloride   in   salts   of   organic   acids 
(Denham),  P.,  294. 
and  aldehydes,  preparation  of  (Behal), 

A.,  i,  164. 
and  thioanhydrides  of  organic  acids, 
stability  relationships  of  (v.  Braun), 
A.,  i.  630. 
aromatic  inner,  and  anhydride-forming 
compounds, a  reaction  of  (Bardac ii,) 
A.,  i,  645. 

81 
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Anhydrides  of  cyclic  and  aliphatic  acids, 
preparation  of  (B£hal),  A.,  i, 
302. 
of  diearboxylic  acids,  action  of  oigano- 
magnesium  compounds  ou  (Bauer), 
A.,  i,  585. 
of  fatty  acids,  preparation  of  (Four- 

nier),  A.,  i,  759. 
of  fatty  acids,  action  of  finely-divided 

metals  on  (Mailhe),  A.,  i,  692. 
of  organic  acids,  preparation  of  (Den- 
ham),  T.,  1235  ;  P.,  179. 
Anhydroacetonebenzil,    derivatives    of, 
direct  proofs  of  the  presence  of  the 
hydroxy]     group    in    (Gray),    T., 
2131  ;    P.,   218. 
isomerides    of,    and    its    derivatives 
(Gray),  T.,  2138;  P.,  218. 
Anhydrocarminic    acid,     tetramethoxy- 
derivative  (C.  and  H.   Liebermann), 
A  ,  i,  487. 
Anhydroresorcinolbenzein  (v.    Liebig), 

A.,  i,  98. 
Anhydrodiallyldithiobiuretcarboxylic 
acid  (KriiKMANN  and  Priestley),  T., 
456. 
Anhydrodiphenyldithiobiuretcarboxylic 
acid  (Kihkmann  and  PrIESTLBT),  T., 
455  ;  P.,  62. 
Anhydroelaterin       (Bbeq),        A.,       i, 

'JIM. 

Anhydro  oxyinethylenediphosphoric 

acid,    calcium  magnesium  salt.      See 

Phytin. 
Anhydrotrimethylbrazilone,   a-  and  /9-, 

constitution  of  |  Pbrkin  and  Koiiin- 

BOU),  T.,  381  ;   P.,  31. 
a  Anhydrotrimethylbrazilone,        nitro 

and    its    methyl    ether    (1'EKKIN    and 

Robinson),  T.,  893. 
Anilide,    CjjHjjOjNg,    from    Bubstance 
(',.11,  (i, N  (from  aniline  and  ethyl 
6-ethoxycoumslin  8:6  dicai  I 
ate)  and  ethylamine  (Qui  bzeii  and 
Eyssen),  a',  i,  I 
CjjHi«07NNa,        b Bubal 

ll,i  >,;N  (from  aniline  and    ethyl 
fl  ethoxycoumalin-8:E  dioarboxyl- 
i  i  '  and  sodium  hydroxide    Gi  rs 

Anilides  of  aromatic  ketontc  and  aide- 
hydio  acids  (Meybb  and  Turnah), 

quantitative  decomposition  of  1 I  >  \\  i 
L897j  P.,  197. 
Anilines  and  jui  •   prep 

of  I    I.   '    I     i  I    > 

Asn. in  Faiirikai  ins),        A.,  i, 
220. 

and   lorni   "i   it  i  d<  rivatlvee,  heal  ol 

ronnation    of    (Swabts),    a.,  ii, 


Aniline  and  the  three  isomeric  nitro- 
phenols,  temperature-coefficient  of 
the  molecular  surface  energy  of 
equiinolecular  mixtures  of  (K re- 
main and  Philirpi),  A.,  ii, 
24. 

and  its  homolngues,  action  of  di- 
chloroacetic  acid  on  (Heller),  A., 
i,  20. 

action  of  potassium  hydroxide  on 
(Bacovescu),  A.,  i,  852. 

detection  ol  (Peset),  A.,  ii,  274. 

and  jt)-brorno-,  cobaltinitrites  (Cun- 
ningham and  Perkin),  T., 
1565. 

staunithiocyanate  (Weinland  and 
Bames),  A.,  i,  462. 

hydrogen  tartrate,  rotatory  power  of 
(MlNQUIN  and  WOHLGBMUTH),  A., 
i,  11. 

acetyl  derivative.     Sec  Acetanilide. 
Aniline,      4-bromo-3:6-dimtro-,     2:i-ili- 
bronio-3:ii-(/(  nitro-,        2:6-</A»romo- 
3:4-rfi'uitro-     (Blanksma),     A.,    i, 
298. 

8-chloro-6-nitro-,  preparation  of 
(Badische  Anilin-  &  Soda-Fab- 
rik),  A.,  i,  297. 

4-chloro-3-nitro-,      2:4-,      and      2:6- 

>  Moro-3-nitro-,   2:4:6  frichloro-8- 

nitro-,  and  their  acetyl  derivatives 

iluiRNEi:    and    CONTARDI),    A.,     i, 

220. 

nitro-,  action  of  calcium  hypochlorite 
on  (KoRNERand  Contardi),  A.,  i, 
220. 
Anilines,  nitro-,  mechanism  of  reduction 
of  I  Ki.i  IBSOHEIM),  P.,  21. 

dtnitro-,  bromination  of(Bi  iNKaHA), 
A.,  i,  297. 

thio  ,  preparation  of  sulphonic  de- 
rivatives of  (Aktibn  Gesbi  i  aoa  u  i 

ii      \  .ii  i  S   FaBRIK  \  i  [ON),    A.,    i, 
737. 
Aniline  black    (WlLLSTATTBB    and    Do 

.   A.,  i.  fi.'tfi. 

ooni  titution  ol    (Buohbrbb),    A.,   i. 

820. 

oical  teohnolog]  ol  (Grbi  n),  A., 

i,  612. 

and  quadruple  quinonoid  aniline-blaoh 

i\\  hi  :  i  !  i  M  i;  and   !  i  i  A.,  i, 

'.',.i 
Aniline  u  Biilphonic         aoid,         p-iodo- 

(Boyi  b),  X  .  L698 
1:6   mi  ii>  .  potass lalt  (Ululann 

ami  Mi  i  i  i  .  A.,  i,  478, 
Aniline  p  Biilphonic     acid     [tutphtmilic 

a  id),   preparation   of  (Aktu     Gl 

BBLLSOHAH    i  i  B  B  mi. in   FaBI  I 

.     i    i   ,        i      [709 


INDEX   OF   SUBJECTS. 


1 1'23 


Aniline-/>8ulphonic     acid     (sulpha 
acid),     2:6-<?initro-,     potassium     salt 
(Ullmaxx      and      Kuhn),     A.,      i, 
475. 

Anilinoacetic  acid,  p-hydroxy-,  ethyl 
ester  (Reverdin  and  de  Luc),  A.,  i, 
913. 

3  Anilinoanisole,  2:4-tfinitro-  (Blanks- 
ma).  A.,  i,  150. 

4-Anilinobenzenesulplionic  acid  2- 
chloro-5-nitro-,  and  5-nitro-2-  amino-, 
sodium  salts  (Badische  Anilin-  i 
Soda-Fabrik),  A.,  i,  337. 

/3-Anilino-acb.loroacetylcrotonic  acid, 
methyl  ester  (Benart),  A.,  i,  S90. 

4  Anil ino-2:3:6  -,'nchlorobenzenediazon- 
ium  nitrate  (^)-chloro-  (Jacobsox 
Bartsch,  Loeb,  and  Steinbrenck  , 
A.,  i,  684. 

4  Anilinocoumarin 

(Axschctz,     Axspach,     Fresenits. 

and  Claus),  A.,  i,  662. 
4  Anilinocoumarin-3-carboxylic      acid, 

ethyl    ester     (3-carbcthoxi/benz't 

anilidc)     and      auilide      (Anschutz, 

Axspach,    Fresexivs,    and   Claus), 

A.,  i,  661. 
4-Anilino-2:6-dimethylnicotinie        acid 

and  its  ethyl    ester,   and   its   metho- 

hydroxide  and  salts,  and  silver  salt, 

methiodide,andplatinieb.loride(Mlcii- 

aelis  and  Heyden\  A.,  i,  529. 
l-Anilinocwcfohexane,  1-cyano-  (Ultee), 

A.,  i,  295. 
2- Anilino- A'-eyrfohexene-l-carboxylic 

acid,  ethyl  ester  (Kotz  and  Mbrkel I, 

A.,  i,  158. 
l-Anilino-2-hydroxyanthraquinone,     p- 

aniino-     and    p-uitro-     (Laube     and 

Iv'NIg),  A.,  i,  54. 
10(7 ;  Anilino- 1  -hydroxynaphthacene- 

quinone,       7(10)-ehloro-      (Harrop, 

Norris,  and  Weizmaxn),  T.,  285. 
Anilinoitaconic      acid,     methyl      ester 

(Wislicends,  Boklen,  and  Kecthe), 

A  .  i,  11. 
1  -Anilino  2-methylanthraquinone,       p- 

bromo-    and    o-chloro-    (Laube    and 

Konig),  A.,  i,  55. 
4  Anilino-7-methylcoumarin(Ax.scHrTz, 

Wagner,  and  Junkeusdorf),  A.,  i, 

664. 
4Anilino-7-methylcoumarin  3  carb- 

oxylic  acid,  ethyl  ester,   and   auilide 

(Anschutz,  Wagner,  and  Junkers- 

dorfI,  A.,  i,  664. 
J   Anilinomethyleneacetoacetanilide,       p- 

bromo-  (Dains  and   Brown),   A.,  i. 

781. 
Anilinomethyleneacetoacetic    acid,    ;>- 

bromo-,     ethyl     ester     (D>jns     and 

Brown).  A.,'i,  781. 


Anilinomethyleneacetoacetyl/'-bromo- 
anilide.    and    /i-bromo-   (Dains    and 
Brown),  A.,  i,  781. 

Anilino-'/-methylenecamphor,     rotatory 
power  of  (Pope  and  Read),  T.,  177  ; 
P.,  19. 
D-,  in-,  and  j>-nitro-  (Pope  and  Read), 
T..  182. 

4-Anilinomethylene-l:3-diphenyl-5-pyr- 
azolone  (Dains  and  Brown),  A.,  i, 
782 

4-Anilinomethylene-l-phenyl-3-methyl- 
5  pyrazolone,  and  /(-bromo-  (Dains 
and  Brown),  A.,  i,  782. 

5  Anilino -1 -methyl  l:2:3-triazole  (Dim- 
koth  and  Hess),  A.,  i,  268. 

2-Anilinoperimidine  and  its  picrate 
Sachs),  A.,  i,  431. 

1-Anilinonaphthalene,  2-amiuo-,  (?)  and 

its   acetyl    and    benzoyl    derivatives, 

azoimide,     chloride,      and      sulphate 

Noelting,      Grandmougix,      and 

Freimann),  A.,  i,  442. 

Anilinonaphthalene-6:8-disulphonic 
acid,      2-p-nitroso-,     preparation      of 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  221. 

Anilino-oximino/s'ioxazolone  (Wielaxd 
and  Gmelin),  A.,  i,  611. 

5-Anilino-l-phenyltriazole  (Dimroth 
and  Hess),  A.,  i,  269. 

5  Anilino-4-phenyltriazole  and  salts 
of  (Dimroth  and  Hess),  A.,  i, 
268. 

Anilinophosphoryl  chloride,  benzoyl- 
amino-  (TlTHERLEY  and  WoRRALL), 
T.,  1152;   P.,  150. 

Anilinotartronic  acid,  methyl  ester 
(.Curtiss  and  Spencer),  A.,  i, 
764. 

Anilino/i-toluidinophosphoric  acid  and 
its  alkaloidal  salts  (Luff  and  Kip- 
ping), T.,  1998. 

5-Anilinotriazole  and  its  silver  deriva- 
tive, acetate,  hydrochloride,  urethane, 
and  uitroso-derivative  (Dimroth, 
Marshall,  and  Hess),  A.,  i, 
268. 

5-Anilino-l:2:3-triazole  4-carboxylic 
acid  (DlHBOTH,  Werner,  aud  Hess), 
A.,  i,  207. 

5  Anilino  1:2:3- triazole  4-carboxylic 
acid,   methyl  ester,   and   ethyl   ester 
and  its  acetate  (Dimroth  and  WERN- 
ER), A.,  i,  267. 

3Anilo-2  keto  -5-phenyl-l-ui-  and  -p- 
chloro-  and  -nitro-phenylpyrrolidines, 
m-  and  /i-chloro-  and  m-  aud  /)-uitro- 
(Boi'.s.  111   .  A.,  i,  53. 

Anils  (SchiflTs  bases),  isomerism  of 
(Manchot  aud  Furlong),  A.,  i, 
805. 
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Animal  fats.     See  Fats. 

fluids,  volumetric  estimation  of  potass- 
ium in  (Drushel),  A.,  ii,  94. 
organism.     See  Organism, 
pigments.     See  Pigments, 
tissues.     See  Tissues. 
Animals,   metabolism  in  various  classes 

of    (Abderhalden,    Beahm,    and 

Schittenhelm),  A.,  ii,  327. 
fate   of  lactic  acid  in  normal,  and  in 

those     poisoned    with     phosphorus 

(Neubauer),  A.,  it,  1041. 
fate  of  the  non-hydroxylated  benzene 

ring  of  protein  in  (Vasiliu),  A.,  ii, 

250. 
influence  of  high  body-temperature  on 

the   decomposition  of  sugar  in   the 

(Hohlweg    and     Von),     A.,     ii, 

162. 
metabolism    of    different    classes     of 

(Abderhalden  and   Brahm),   A., 

ii,  904. 
origin  and   destiny  of  cholesterol   in 

(Doree  and  Gardner),  A.,  ii,  498. 
parent   substance  of  liippuric  acid  in 

(Vasiliu),  A.,  ii,  252. 
aquatic,     osmotic     concentration     in 

body-fluids     of    (Dakin),     A.,    ii, 

78. 
cold-blooded,  action  of  sodium  cyanide 

on  muscles  and  nerves  of  (Dontas), 

A.,  ii,  75. 
invertebrate  marine,   blood  gases    of 

(Winterstein),  A.,  ii,  746. 
polar,  bile  of  (HamMABSTBN),   A.,  ii, 

81. 
Anisaldazine,  variations  in  the  density 
of,  at  the  clearing  temperature  (Oo» 
BAT),  A.,  i,  307. 
Anisaldehydecyanohydrin,     preparation 
of,  condensation  prodnots  from,  and 

action  of  hydrogen  chlorid Mo 

OOMBIB   and    1'akiiv),    T.,   584;    P., 

Anisaldobyde  a  naphthylhydrazone 

|  r  u>oi  and  I  la  izi  imi),  A.,  i.  Bfl  i. 
Aniealdehyde/i  tolylhydrazone   '  P  I \ 

ui'l    (illA/.IAMi,    A    ,    1.    '."'•;'>. 

Anisididei    of     aromatic    ketonio    and 
ald<  I  Ids  (Mkvici:   and     I  I 

A.,  i,  710, 
//■  Anisidinc,   2:4-cKnitro-    (BLANKSMA), 

\  ,  i,  150, 
o  Aniaidinomethyloneacetoacetic     acid, 
ethyl  i  tel     Daij    and  Brow  ■■      I 
i,  781. 
p  Aniiidino  oximinoM  .oxazolono    (Win 

D  and  i Imi  n -.     a.,  I,  All, 
Aniioin,  sffeol  "i  II  hi  and  ai  tlvi  o 
.  A  ,  i,  040. 

ol  i  Blanks 

MA),    A.,    I 


Anisole,  o-nitrothio-  (Brand),  A.,  i, 
855. 
4-j9-toluenesulphonylamino-,  and  its 
acetyl  derivative,  and  3-nitio-  and 
2:3-  and  3:5-dinitro-4-^-toluenesul- 
phonylamino-  (Reverdin  and  DE 
Lrcl,  A.,  i,  377. 
Anisoylazobenzene  (Ponzio  and  Char- 

RIERl,  A.,  i,  443. 
Anisoylazo  ;'-bromobenzene  (Ponzio  and 

Charkier),  A.,  i,  443. 
a-Anisoyl  3-^-bromophenylhydrazine, 

fl-uitroso-  (Giovetti),  A.,  i,  739. 
/9-Anisoyl-a  />-bromophenylhydrazine 

(Ponzio  and  Charrikri,    A.,  i,  443. 
j/'-Anisoylmandelonitrile  (Francis    and 

Davis),  T.,  1407. 
^-Anisoylyi-methoxymandelonitrile 

(Francis  and  Davis),  T.,  1407. 
Anisoylpropionic  acid.     See  j»-Methoxy- 

benzoylpropionio  acid, 
a  Anisoyl/8 /j-tolylhydrazine,     and     B- 

uitroso-  (Giovetti),  A.,  i,  738. 
Auisyly1  amiuophenol   and    its    sodium 
derivative   (CheMLSCHB   Fabrik   AUF 
Aktien  vorm.  E.  Scheriko),  A.,  i, 
915. 
Anisylasarylcarbinol.     See  p-Methoxy- 
phenyl-2:4:5-trimethoxyphenyloarb- 
inol. 
/'-Anisylazo/i-cresol  and  its  acetate  and 
corresponding       AT-acetyl-O-bensoate 
(Auwers,    II hit,   and   v.   dek   Hey- 
dk.n),  A.,  i,  438. 
Aniaylidenebenzylamine  (Padoa),  A.,  i, 

(177. 
0  Anieylidenepentanonylbenzylaceto- 
phenones,      stereoiaotneric     (StobBB, 
&EORQI,  and  HX.RTEL),  A.,  i,  309. 
Anisylidene  m-toluidine  and   its  hydro- 
chloride  (SENIXB    and     SHBPHXARD), 
T.,  1952. 
Annual  General  Meeting,  T.,  611  ;  P., 

101. 
Anode.    See  under  Electrochemistry. 
Anorthoclase  from   Port    Viotor,    South 

Australia  (Q  iri  RBI  1 1,  A.,  ii.  81. 
Anthcstorol  and  its   benzoate,  modifies- 
tions  ol  |  1m  obb),  A  ,  i.  471. 
p-  and  s  foi  in*  of,  and  H  and  7  bonzo- 
ats   "t  I  B  i  "iii.  a.,  i,  471. 
Anthocyanin,    nature  ol    (WHBLDALl   . 
A.,  ii,  804, 
in   plants,  biochemical  in 
on   the  developmenl   ol   (Const 
A.,  ii,  498. 
Anthracene,      photopolymerisation 
(Bti 
naphthalene,    and   their 
malting  point  curves  and  dlelecti  > 
tants    "i    binary    mlxtn 

Ki  imh  i  ii,  A .,  ii,  586. 
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Anthracene,  chloro-derivatives  (Radul- 

B80o),  A.,  i,  38. 
Anthracene  series,  preparation  of  mer- 
captaus  of  (Farbexfabriken   VOBU. 
F.  Bayer  &  Co.),  A.,  i,  496. 
1:5-     and     l:8-Anthracene-disulphonyl 
chlorides   and  -disulphonamides    and 
-dkulphonanilides  (Lamps),  A.,  i,  3S0. 
l:5-Anthradiol.     See  Kufol. 
l:8Anthradiol.     See  Chrysazol. 
l:5-Anthradipyrimidone     (Farrwerke 
vokm.  Meister,  Lucius,  &  Bruning), 
A.,  i,  263. 
Anthraflavic     acid,     sulphonation      of 

(Wepekinp  &  Co.),  A.,  i,  496. 
Anthranil   (Bamberger),    A.,    i,    509, 
510  ;    (Bamberger  and    Lvi;i  is  . 
A.,  i,  509. 
constitution  of  (Heller),  A.,  i,  832. 
dianthranilide.  and  derivatives  of  an- 
thranilie  acid,  relation  between  for- 
mula; of  (Schroeter  and  Eisleb), 
A.,  i,  579. 
and  methylanthranil  (Bamberger  and 

Lublin),  A.,  i,  509. 
bichloride  (Bamberger  and  Lublin), 
A.,  i,  510. 
Anthranilarsinic  acid.     See  1-Carbo.vy- 

6-aniinophenyl-3-arsii)ie  acid. 
Anthranilcarboxylic  acid  (isatoic  anhy- 
dride), properties  of  (Mohr),  A.,  i,  190, 
420. 
Anthranilic  acid  (o-aminobcn;oic  acid), 
derivatives   of,    dianthranilide,  and 
anthranil,  relation  between  formulae 
of  (Schroeter  and  Eisleb),  A.,  i, 
579. 
bimolecular  anhydrides  of  (Schroeter 

and  Eisleb),  A.,  i,  575. 
A'-alkylatcd  esters  of,  introduction  of 
the  nitroso-group  into  the  nucleus 
of  (Houben),  A.,  i,  794. 
and      polyhydroxy-compounds,     me- 
chanism  of   formation  of  indigotin 
from     (v.    Ostromisslensky    ami 
Pamfiloff),  A.,  i,  838. 
3:4-,    4:5-,   and  5:6-rfi'ehloro-  (Villi- 
ger), A.,  i,  931. 
Mraehloro-  (Villiger  and  Blangey), 
A.,  i,  922. 
Anthranilic  acids,  rfj'ehloro-  (Villiger), 

A.,  i,  930. 
Anthranilic  diformalide  methyl  ether, 
4:5-  and  5:6rfi'chloro-,  and  ethyl  ether 
of  5:6-compound  (VlLLIOER),    A.,   i, 
932. 
Anthranils,  diazotisation  of,    and   con- 
version into  acridonea  (Bam-bi  i 
A.,  i,  510. 
Anthranol  and  its  derivatives,  prepara- 
tion   of    (Farbenfabriken     vobm, 
F.  Bayer  &  Co.),  A.,  i,  225. 


Anthranol  and  9:10-dihydroanthracene, 
reactions      of     (PaT'Ovai.      A.,      i, 
167. 
reactions  of  (Padova),  A. ,  i,  655. 
nitro-  (Hantzsou  and  KoitczYxsrul, 
A.,  i,  394. 
Anthranoylanthranilic- ^'-anhydride, 
hydroxyazo-derivative        (Schroeter 
and  Eisleb),  A.,  i,  577. 
Anthranoylanthranilic  acid,  potassium, 
barium,     and   copper     salts     (Moult, 
Khiiler.  and  Dlsioh),  A.,  i,  650. 
Anthranoylanthranilic  acids  and  their 
O-anhydrides  (Schroeter and  Eisleb), 
A.,  i,  576. 
Anthranoylmethylanthranilic  acid  and 
its  copper  salt  (Schroeter  and  Eis- 
leb),  A.,  i,  578. 
Anthranoylphenylanthranilic  acid 

(Schroeter    and     Eisleb),     A.,     i, 
578. 
Anthrapyridone  (Farbenfabriken 

vobm.    F.    Bayer   &  Co.),   A.,   i, 
256. 
derivatives     (Badische    Anilin-     & 
Soda-Fabrik),  A.,  i,  262. 
Anthrapyridones,  preparation  of  (Far- 
benfabriken vorm.  F.  Bayer  & 
Co.),  A.,  i,  524. 
amino-  (Farbexfarriken   vorm.   F. 
Bayer  ct  Co.),  A.,  i,  263. 
l-Anthrapyrimidone(FARBWERKEvr>i:M. 
Meister,  Lucius,  &  Bhunlng),  A.,  i, 
263. 
Anthrapyrimidones,       preparation       of 
(Farbwerke  vorm. Meister,  Lucius, 
&  Bruning),  A.,  i,  263,  264. 
2:3  Anthraquinoline,     5-     or    8-amino- 
(Badische  Anilin-  &  Sotja-Fabbik), 
A.,  i,  941. 
Anthraqninoline,  2-chloro-5-acetyl- 

amino-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  941. 
Anthraquinone,   P,    T,  A'-spacial  repre- 
sentation of  the  system  ethyl  ether 
and  (S.mits),  A.,  ii,  987. 
action  of  phosphorus  pi-ntaehloride  on 

(Kadulesco),  A.,  i,  37. 
derivatives     of     (Harrop,     Norris, 
and    Weizmann),    T.,    1312;    P., 
203. 
preparation   of    thiocyauogeu    deriva- 
tives of  (Farbenfabi-.iken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  244. 
a  reduction  product  of  (Meyer),  A.,  i, 
168. 
Anthraquinone,  l:3-ii'amino-,   prepara- 
tion  of  derivatives   of   (Badische 
Anilin-  &   Soda-Fabrik),   A.,    i, 
243. 
4-ehloro-l-hvdroxv-,    preparation     of 
(Wedekinp  i  Oo.)i  A.,  i,  243. 
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Anthraquinone.  2-ehloro-5-  and  8-nitro-, 
6-chloro-l-uitro-,  2-chloro-8-acetyl- 
amino-,  6(or  7)-chloro-l-acctyl- 
amino-,  2-chloro-8-amino-,  and  2- 
chloro-  (Badische  Anilin--  & 
Soda-Fabrik),  A.,  i,  940. 
(//hydroxy-  (Oesterle  and  Riat),  A., 

i,  946. 
a-tniocyano-(FAKBBKFABRiKKNVORM. 
F.  I'.ayei:  &  Co.),  A.,  i,  244. 
Anthraquinone    series.     preparation    of 
mercaptans     of     (Farrenfabbikex 
VORM.  F.  Bayer  &  Co.),  A.,  i,  496. 
Anthraquinones,    preparation    of    halo- 
treuated,  and  replacement  of  halogen 
by  hydroxy]  in  substituted  (Farben- 

FABRIKEN  VORM.   1'.    1.AYER   &  Co.), 

A.,  i,  242. 

acctylamino-,  preparation  of  (Bad- 
ische Anilin-  &  Soda-Fabrik), 
A.,  i,  810. 

d?amino-,  preparation  of  leueo-deriva 
tives  of  (FARBWERKE  VORM.  Mf.is- 

tkr.  Lucius, &  Bbuning), A.,i,248. 
chloro-,  and  amino-,  condensation  pro- 
ducts  of  (B  ldisch]  Anilin- &  Soda 
Fabrik),  A.,  i,  9  W, 
hydroxy-,  preparation  of  lenco-deriva- 
tives  of  (Farbwxbke  vorm.  Mbis- 
ter,  Lucius,  &  Bruning  ,A..i,  196. 
Anthraquinone-3:6-    and     -3:8  disulph 
onic    acids,    l:2-<2ihydroxy-     w  i  in 
kind  k  Co.),  A.,  i,  811, 
Anthraquinonesulphonic   acid,  B-nitro-, 
.1     (BaDISCHI     Am  i  i\-    ,\ 

Soda-Fabbik),  a.,  i,  940. 
Anthraquinone  5-  sulphonic      acid,      1- 
chloro-,  and  i  -bromo-,  potassium  salts 

(Faj  .i.i  \    VORM.    F.    B 

.'.  Co.  .  A.,  i,  242, 
Anthraquinone  oh  sulphonic    acids    (li. 

01  KIND  .\    Co,  .  A.,  i.  242. 
1  Anthraquinonyl-unaphthylenediam 

ine.   Bm  1-Naphthylaraiooanthraquin- 

«'tn',  "  amino*. 
Anthraquinonyl  2: 1-qninoline,    ■ 

nr   8-amino-    (Badisobr    Ami. in-    & 

Soda  Faerie  I,  a.,  i.  B41. 

Anthraquinonyl  2:3  quinoline,  m 

(BaDISOHI    Ami  in-  &  BODA- 

Ml. 
Anthrone,  nitro  of  a    form 

(Haiti tnd   Koi  i  eynski),  a.,  i, 

Anlhroxanic  acid    I.         IRT),    ' 

Antimony  ,  tharn hemistrj 

,  A.,  ii,  880. 
Antimony    alloyi    with    cobalt,    aotion 
■  •f       antio  I  blorida      on 

i  ■ 
»ilh  lead  n  "I  iUtimoi 

Ic  in     HOW  AKI",  A.,   I 


Antimony  alloys  with  platinum  (Fried- 
RICH  and  Leroux),  A.,  ii,  245. 
assay   of  (Xicolardot   and    Kr.ELU, 
A'.,  ii,  622. 
Antimony    trichloride,    action    of,    on 
cobalt    and    on   its    alloys    with 
antimony    (  Ducelliez),    A.,    ii, 
55. 
action  of,  on  nickel  (VigourouxI, 

A.,  ii,  149. 

action    of    cacodylic    and    methyl- 

arsinic   acids   on   (Barthe    and 

Minei),  A.,  i,  560. 

bichloride,    compounds    of,    with 

antimony       pentatluoride      (Riff. 

Zedneu,  Enoch,  and  Graf),  A., 
ii,  1023. 

thallous  chlorides  [Ephraim  and 
BaRTXOZKO),  A.,  ii.  237. 

fliioriiu ,  tetragenic  doable  salts  of 
(Rosenheim  and  Giunbavm),  A., 
ii,  243. 

JMntefiuoride,  compounds  of,  with  anti- 
mony pentacbioride  (Ruff,  Zed- 
nh:,  Enoch,  and  Graf),  A.,  ii, 
1023. 

hydride,  action  of,  on  dilute  silver 
solutions  (Rei'ki.f.iien),  A.,  ii,  489. 
hydride,  heat  of  formation  of 
iTmomi.inson),  A.,  ii,  380. 

potassium  oxalate  and  antimony  fluor- 
ide, double  salt  of  (Rosenheim  and 

I .  ci  \i  M mi.  A.,  ii,  244. 
frtoxide,  hi  it  ol   formation  of  (Mix- 

ter),  A.,  ii,  965. 
Antimonic    acid    and    vanillic    acid, 
ii [  [EDO  Mil,  A.,  ii,  441. 

Antimony  and  mercury  sulphides,  esti- 
mation  of   ;  I'l:  \nk   and   .1  tCOBSOHN), 
A . ,  ii, 
Antimony  organic  compounds   MORGAN, 

MlOKLKI  ii"  M  r   and    Win  I  BY),    I'., 

802. 
Antimonous  acid,  esters  of  (M  MJKei  I, 

I'..  604  :  P.,  8& 
Antimonyl    methylarsinate   (IUi:iui. 

and   Mini  r),  A.,  i,  560 
Dichloroantimony  cacodylate(  Bartii  k 

and  Mini  r),  A  .  i. 
Tricamphoryletibino    chloride    (MoR- 

1. 1\.  M  ii  mi  rnn  mi,  and  Win  in\ ), 

P., 
Trlphenylitlbine   hydroxynitrata  and 

hydroxysulphata  Moro  kN,MlOKJ  i 

i  ii  w  mi.  and  w i\  .  r. 

Antimony  and  arsenic,  estimation  «>f,  m 
iitiiii.inv    alii  |      i  Ho*  Mi"). 

V.  ii.  98. 
i-;.i   tin,   i  timation  of  (CAin 

Mono  w  ,  a  .  M,  187. 

preeipitati f,   from   ihioantimonlU 

Ions  is.  in  in      A  .  ii 
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Antimony,  arsenic,  and  tin,  separation  of 
(Dinah),  A.,  ii,  97. 
and  tin,  separation   of  (McCat),  A., 
ii,  351  ;  (Panajotow),  A.,  ii,  523. 
Antipepsin    in    serum,    estimation    of 

(OoUBO),  A.,  ii,  1030. 
Antipyrine       {l-phenyl-2:3-dimethyl-&- 
pyrazolone),    compound     of,     with 
mercuric  oxide  (Eury),  A.,  i,  57. 
nevralteine,  and   pyramidone,  distinc- 
tive   reactions   for   (Monferrino), 
A.,  ii,  838. 
3- Antipyrine,  5-chloro-  (Michaelis  and 

Schexk),  A.,  i,  58. 
Antipyrines  of  the  malonic  acid  series 

(Michaelis  and  Schenk),  A.,  i,  58. 

Antiseptics,  action  of,  on  the  enzymes 

of  yeast-juice  (Duchacek),  A.,  i,  624. 

Apiole,  isomeride  of  (Borue),  A.,  i,  945. 

Apo-compounds,  organic.     See  under  the 

word  to  which  apo-  is  prefixed. 
Apocynamarin  and  its  phenylhydrazone 

(Mooms),  T.,  750;  P.,  85. 
Apocynv/m       androsaemi/oliv/m,       con- 
stituents of  the  rhizome  of  (Moore), 
T.,  734;  P.,  85. 
Apocynv/m  cannabinum,  constituents  of 

(Finnemore),  P.,  77. 
Apparatus,  gas-drying,  for   use   with   a 
mechanical    exhaust    pump   (Wal- 
pole),  P.,  97. 
continuous,    for   preparation   of  gases 
evolved  in  the  cold  (Gasnier),  A., 
ii,  223. 
automatic      mixing      and     sampling 

(Binder),  A.,  ii,  262. 
some    time-     and     labour-saving,    in 
American      chemical       laboratories 
(Samter),  A.,  ii,  393. 
for  estimating  hydrogen  given  off  on 
treating  metals  with  acids  (liOHN- 
Abrest),  A.,  ii,  617. 
Apples,  distribution  of  sugar,  acid,  and 

tannin  in  (Kelhofer),  A.,  ii,  1047. 
Aquoaluminium      6alts.        See      under 

Aluminium, 
Aquochromium  salts.     See  under  Chrom- 
ium 
Aquoiron  salts.     See  under  Iron. 
Aquovanadium  salts.     See  under  Vanad- 
ium, 
a  Arabinochloralic  acid  (Hankiot),  A., 

i,  206. 
Arabinose,  estimation  of  (Herzog  and 

Horth),  A.,  ii,  625. 
Aralia  hispida,  the  fruit  of  (Gilchrist), 

A.,  ii,  513. 
Arbutase  (Sigmund),  A.,  i,  278. 
Arbutin.  enzymes  which  hydrolyse  (Sig- 
mund), A.,  i,  277. 
Arc  spectra.    See  under  Photochemistry, 
Areca  nut,  oil  from  (Rathje),  A.,  ii,  86. 


Arginine,  homologues  of  (Winterstein 

and  Kung),  A.,  i,  293. 

Arginyl-arginine   picrate  and  dipicrate 

(HUGOUNENQ  and  Morel),  A.,  i,  195. 

Argon    in   association   with   radioactive 

zirconium  minerals  (v.  Antropoff), 

A.,  ii,  311. 

specific  heat  of,  at  high  temperatures 

(Pier),  A.,  ii,  789. 
liquid,     product    of    arc    and     spark 
electric  discharge  in  (Fischer  and 
Iliovici),  A.,  ii,  232. 
separation  of,  from  nitrogen  (Carra- 
cido),  A.,  ii,  728. 
Argyrodite  from  Bolivia  (Goldschmidt), 

A.,  ii,  58. 
Arizonite,  ferric  metatitauite  (Palmer), 

A.,  ii,  1026. 
Aromatic  compounds  and  the  corre- 
sponding completely  hydrogenated 
compounds,  solubility  in  the  solid 
state  between  (MasCARELLI  and 
Baisini),  A.,  ii,  982. 
thermochemical       investigations      of 

(Sventoslavsky),  A.,  ii,  213. 
with  labile  halogen  (Ullmann),  A.,  i, 
473. 
Aromatic     substances,     detection    and 
method    of     formation    of,     in    the 
organism     (BLUMENTHAL,      Hersch- 
mann,  and  Jacoby),  A.,  ii,  1059. 
Arsanilic  acid.     See  under  Arsenic. 
//i-Arsanilic    acid.      See    Phenylarsinic 

acid,  m-amino-,  under  Arsenic. 
Arsenic,  atomic  weight  of  (Baxter  and 
Coffin),  A.,  ii,  397. 
colloidal,  preparation   of  (Chemische 
Fabrik   von   F.   Heyden),  A.,  ii, 
310. 
— sulphur,  the  system  (.Ionker),  A.,  ii, 

397. 
volatility  of,  in  a  vacuum  and  calcu- 
lation   of  boiling  points  of  metals 
(Kraft  and    Knooke),  A.,  ii,  211. 
and    antimony,    thermochemistry    of 

(Thomlinson),  A.,  it,  380. 
in  the  animal  organism  (BLOEMENDAL), 

A.,  ii,  76. 
disappearance  of,  in  tho  form  of  gase- 
ous   or    volatile   compounds    during 
putrefaction    (ToNEQBTTl),    A.,   ii, 
700. 
action  of,  on  autolysis  (Laqueur),  A., 
ii.  .".00  ;  (Izar),  A.,  ii,  907. 
Arsenic     compounds,      inorganic     and 
organic,  influence  of,  on  gastric  secre- 
tion (Feigl  and  Kollett),  A.,  ii,  683. 
Arsenic  derivatives,   meohanism  of  the 
action  of,  in  trypanosomiasis  (LEVA- 
run),  A.,  ii,  919. 
Arsenic  trihydride,  heat  of  formation  of 
(Thomlinson),  A.,  ii,  380. 
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Arsenic  tT-ioxide,  micro-sublimation  test 
for  (Haktvvich  and  Toggenburg), 
A.,  ii,  437. 
Arsenious  oxide,  electrolytic  detection 
of,  in  presence  of  arsenic  acid  (Co- 
veli.i),  A.,  ii,  1052. 
Arsenious  acid,  re  lucing  action  of  elec- 
trolytic hydrogen  on,  wln-n  liber- 
ated from  the  surface  of  different 
elements  (Thomson),  A.,  ii,  292. 
some    esters  of   (Lang  and  Wood- 

H0U8E),  P.,  199. 
detection  of  arsenic  acid  iu  presence 
of,  by  magnesia  mixture  (Li'tz  and 
Swinne),  A.,  ii,  1052. 
Arsenites,      action     of,    on    toluene- 
sulphonyl   chloride    (Gutmann), 
A.,  i,  144. 
detection  of,  in  arsenates  (Covelli), 
A.,  ii,  830. 
Arsenic  acid,  reducingaction  of  electro- 
lytic hydrogen  on,  when  liberated 
from    the    surface     of    different 
elements  (Thomson),  A.,  ii,  292. 
non-reducibility  of,  in  alkaline  solu- 
tion (Covei.m),  A.,  ii,  830. 
detection  of,  in  presence  of  arsenious 
acid  by  magnesia  mixture  (Linz 
and  Swinne),  A.,  ii,  1052. 
and  vanadic  acid,  estimation  of,  when 
present  together  (Edgar),  A.,  ii, 
ill. 
Arsenates,  detection   of  arsenites   in 
C'<>\  ki.i.i),  A.,  ii,  830. 
Arsenic  organic  compounds  : — 

Arsenic  digallic  sold  (BlGINELLl),  A., 

i,  802. 
Arseni  tartaric     and       oitric    acids, 

|'l'|  ai.il of  iron  sails  of  i  Sol;.. 1. 1;   . 

A.,  i,  464. 
Arsenobenzene.    -1  4'-(2iamino-,     I  I- 
(iiarmnorfthydroxy-      (F  w.iv,  i  n.  i 

VORM.    M  I  l-l  i  R,    l.l  I  ll  B,  &    I  °.  l :  i   \ 

im.i,  A  .  i,  847. 
Arscno -0  cresol      FarBWERKI    VORM. 

mii-im.  Luon  .  ,v  r.in  M 
i,  :M7. 
Arseno  oxanilic     acid     (FabBWSBXI 

\  "|    \|.     M|   |n  II;,     1,1   ,n    J(     &      |',i;i    N 

L,  i.  848. 
Arsenophenols,  proparatioB  of  (FARB 

i     VORM      UBI      II  ''I 

■   I 
Arsenophonylglycine         I 

rouu    U ,  Luou    ,  I    BbI 

Arylarsinio    acids,    hydro  I 

.  "I ■  M        Mil     III,      1,1   i   II     I, 

.'i.i. 
ArvlKlyclnoarsinio     acids     (1'ahii- 

I      '■  (IBM      M l.l  .n. 

k  Bl  I  ,  i,  2S0. 


Arsenic  organic  compounds : — 
Atoxyl   (sodium   p-aminophenylarsiii- 
ate)  (Bliwientiial  and  Jacoby), 
A.,  ii,  255. 
action,  mechanism  of  (Breinl  and 

Niehenstein),  A.,  ii,  509. 
diazo-reaction     of   (Ehrlich     and 

Bertheim),  A.,  ii,  104. 
reaction  of,  with  abrastol  (Covelli), 

A.,  ii,  452. 
preparations,  chemo-thorapeutio  ex- 
periments   with    some    new  (Ult- 
lenhuth  and  Manteufel),  A., 
ii,  421. 
behaviour     of,    in     the     organism 
(Igersheimek  and  BoTHHABM), 
A.,  ii,  420. 
excretion  and  detection  of,   in  the 
urine  (Lookem  ann  and  Paccke), 
A.,  ii,  lfi7  ;  (Hi  imf.ni'hal),  A., 
ii,   421  ;    (LOCKBMAXN),  A.,    ii, 
421. 
Atoxyl  group. constitution  and  toxicity 
of  various  substances  of  the  (Bi.r- 
menthal),  A.,  ii,  1-1. 
Atoxyls,  mechanism  of  the  action  of 

(EOBHl),  A.,  ii,  599. 
Cacodylic  acid,  action  of,  on  antimony 
trichloride  (BARTHE   and    MlNET), 
A  ,  i.  660. 
Carboxyaminophenylarsinic         acids 

i  K  wis.  and  Bl sow,  a.,  i,  76. 
Di/i '  cihydroxybenzophenonearsenio 

acid    BlOIN]  nil.  A.,  i.  S02. 
Dipyrogallolarsenicacid  (Buns  I 

A  .  i.  BOS 
Methylarsinic    acid,    action     of,    on 
antimony  trichloride,  and  its  anti- 
monyl  salt  (Barthb  and  Mini  i  |, 

A .,  I,  5110. 
Naphthylarsinic  acid,   l-hydioxy-  (o- 

naphtholarsinic  aoid),  preparation  of 

(Am  KB),  A.,  i.   lis 
Oxalyl-;1  aminophenylarsinio        acid 
I   I  miwl  iikk        vmiM.        M  BI8TBR, 

I  i  .  n   .,  ,\    lli.isis,.  .   A.,  i.  IMS. 
Phenylarsenio       s-si/nisulphide,       p- 

m  1 1 yi  imino    (Fabbwbbkb   vobm, 

m i  i-i  n:.  Lvov  ■-.  -\  BbDkii I  '    I 

i,  280. 
Phonylarsonious  oxide,  and   arseno 
benzene,  preparation  ol  dsrivBtiTM 
of,     and     i  amino      (Farbw  i  bki 

\  ORB    Mil   ii  I  .  Lot  I 
ma),  \  .  i,  847. 

Phenylarsenious    sulphide.    B  amino 
i  ■  iinw  i  i  i  i        i"i»      Mi  ii  IB, 

i  |N<         \ 

Plionylarsinic  acid,  quinine  IB  I 

..I  \'l  111  ISO. I  I 

Cm  mi   'in   \\  i  in    AKTIBNOI  -ii  i 

n  \i  i  i,   A  .  i 
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Arsenic  organic  compounds  : — 
Phenylarsinic  acid,  m-amino-  (m- 
arsanilic  add),  preparation  of 
(Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning),  A.,  i, 
448. 
/)-amino-    [a/rsa  id),    homo- 

logues  ami  derivatives  of  (Kaiin* 
and  Bknda),  A.,  i.  75. 
sulphur    derivatives     of    (Farb- 
werke  vorm.   JIeister,   Lu- 
cius, i  Bruning  .  A.,  i,  280. 
sodium  salt.     See  Atoxyl. 
;>-iodo-,  and  arsenious  ^<-iodophenyl 
iodide  (Mameli  aud  Patta),  A., 
i,  543. 
m-nitro-p-amino-  (Mameli),  A.,  i, 
980. 
Phenylarsinic       iodide,       m-nitro-/)- 

amino-  (Mameli),  A.,  i,  980. 
Phenylglycinarsenic  (^sulphide 

(Farbwerke      vorm.      Meister, 
Lucius,  &  Bruning),  A.,  i,  280. 
Fhenylglycine-^-arsinic  acid  (Farb- 
werke  vorm.   Meister,   Lucius, 
&  Bruning),  A.,  i,  280. 
Salicylarsinicacid(KAHNandBENi'A  , 

A.,  i,  76. 
Tetraethylarsonium   iodide,    prepara- 
tion   of,    and    its    pharmacological 
action  (Gornaja),  A.,  ii,  S22. 
2-Tolylar8inic       acid,        i-hydroxy- 
(  Farbwerke      vorm.      Meister, 
Lucius,  &  Bruning),  A.,  i,  280. 
Tolylarsinic  acids,  ammo-,  oxidation 

of  (Kaiin  and  Benda),  A.,  i,  75. 
Tricamphorylarsinic     acid     and     its 
silver  salt  (Morgan  and    Mickle- 
thwait),  T.,  1473  ;  P.,  212. 
Triphenylarsine  oxide,  triamino-,  and 
its  salts,  aud  triacetylamino-,  and 
tribenzoylamino-      (Morgan      and 
Micki.ethwait),  T.,  1473  ;  P.,  212. 
Base,     C24Ho._,X3As,     from     arsenious 
chloride  and  aniline  (Morgan  and 
Mil  klethwait),  T.,  1474. 
Arsenic,  detection  of  small  quantities  of, 
and      preparation    of     arsenic-free 
chemicals (Lockem ann),  A.,  ii,  267. 
detection  and  estimation  of,  in  ceme- 
tery soil  (Mai  I,  A.,  ii,  345. 
estimation   of.   in   organic  compounds 
(Little,    Cahen,    and    Morgan), 
T.,  1477  ;  P.,  212. 
estimation  of  small  quantities  of  (An- 
drews   and    Fake),    A.,    ii,    437  ; 
(Bensemann),  A.,  ii.  830. 
precipitati"n  of,  by  hydrogen  sulphide 

(de  KoNINCK),  A.,  ii,  345. 
and  antimony,  estimation  of,   in  lead- 
antimony  alloys  (Howard),   A.,  ii. 
98. 


Arsenic,   antimony,  and  tin,  separation 
of  (Dinam),  A.,  ii,  97. 
irregularities  in  the  titration  of,  after 
previous  distillation  (Brandt),  A., 
ii,  1051. 

Arsenious  acid,  compounds,  and  Ar- 
senites.     See  under  Arsenic. 

Artemisia  arborescent,  oil  from  (Schi.mmei. 
&  Co.),  A.,  i,  114. 
Herba-alha,     ear.  dnisiflora  Bois,   oil 

of.     See  Chieh  oil. 
indica  (?),  oil  from  (Sctiimmel  &  Co.), 
A.,  i,  114. 

'arts,  oil  from   (Haensel),   A.,  i, 
111. 

Artemisin,  oxidation  products  of  (Rimi- 
ni), A.,  i,  115. 

Arylacetic  acids,  and  some  of  their  de- 
rivatives, esterification,  hydrolysis  of 
enters,  and  formation  of  salts  with 
(Gyr),  A.,  ii,  33. 

Arylalkyl-/)-aminophenols,  preparation 
of  (Chemische  Fabrik  auf  Aktien 
vorm.  E.  Schering),  A.,  i,  914. 

Arylaminoanthrapyridones  (F'akben- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  263. 

Arylaminoanthraquinones,  preparation 
of  (Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning',  A.,  i,  243;  (Far- 
benfabriken  vorm.  F.  Bayer  &  Co. ), 
A.,  i,  310. 

Arylarsinic  acids,  hydroxy-,  prepara- 
tion of  (Farbwerke  vorm.  Meister, 
Lucius.  &  Pruning!,  A.,  i,  279. 

Arylcarbimides,  conversion  of  aromatic 
acid  azoimides into  (Stoermer),  A.,  i, 
785. 

l-Aryl-2:4-dialkyl-3halogenmethyl-5- 
pyrazolones      (Farbwerke      vorm. 
Meister,  Lucius,  &  Bruning),  A.,  i, 
257. 

;)-ArylgIycinearsinic  acids,  prepara- 
tion of  (Farbwekke  vorm.  Meister, 
Lucius,  &  Bruning),  A.,  i,  280. 

l-Aryl-5  halogenmethyl-2:4-dialkyl-3- 
pyrazolones,    preparation    of   (Farb- 
uikke  vorm,   Meister,    Lucius,    & 
Bruning),  a.,  i.  523. 

Arylsulphoxyacetic  acids,  preparation 
of  (Kalle  &  Co.),  A„  i,  477. 

Arylthioglycollic  acids.  See  Arylthiol- 
acetic  acids. 

Arylthiolacetic  {arylii  acids, 

bromides  of  (PuMMBBKR),  A.,  i,  580. 

Asarylaldehyde,  abnormal  behaviour  of 

SZEKI),  A.,  i.  919. 
Ascomyrctcs,  glycogen  of,  and  its  relation 
to  trehalose  (TlCHOMIROFF),  A.,  ii,  84. 

Asparagine,  biochemical  change  of,  into 
propionic  and  succinic  acids  (Neubebg 
aud  CArPEZZUOLi),  A.,  ii,  691. 
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Asparagine,  elimination  of  nitrogen  after 
administration  of  (Levexe  and 
Kohn),  A.,  ii,  166. 
presence  of,  in  ripening  oranges 
(Scukti  and  de  Plato),  A.,  ii, 
174. 
Asparagose  and  its   barium  compound, 

and  the  if-form  (Tanret),  A.,  i,  634. 
Asparagus,  two  new  carbohydrates  from 

(Tan ret),  A.,  i,  634. 
Aspartic    acid,   biochemical   change   of, 
into   propionic   and   succinic    acids 
(Neuberg  and   Cappezzuoli),  A., 
ii,  691. 
oxidation  of  (Dakin),  A.,  i,  293. 
putrefaction  of  (Borchardt),  A.,  i, 

210. 
ethyl  ester,  picrolonate  (Schmidt  and 

Widmann),  A.,  i,  134. 
picryl  derivative  (Hikayama),  A.,  i, 
341. 
Aspergillus   niger,  poisonous   action   of 
cobalt  salts  on  (Mortensen),  A.,  ii, 
921. 
Asphalte,    distillation    of    (CHARITSCH- 

KOFF),  A.,  i,  39. 
Assamin,    a    neutial    saponin,    and    its 
acetyl  derivative  (Haluehkann),  A., 
i,  660. 
Association  and  viscosity  in  binary  mix- 
tures of  liquids  (Sbnter),  1'.,  292. 
Asymmetric  compounds,  study  "I  (Kip- 

PINO),  T,  40,S  ;    1'.,  65. 

Asymmetric  synthesis  (Byx),  A.,  i,  130; 

(Fbeundler),  a.,  i.  164. 
Asymmetry,  new  kind  of,  in  the  nitrogen 

Mi  18BNHJ  !  mi  tt),  A.,   i,  20. 
Asymmetry   product,    so-called     Bo  I   . 
A.,  ii,  2  ;  (BoSE  ami  WILLBR8),  A., 
ii,  861. 

optical  activity  1  W  uu  r),  A.,  ii, 
846. 
Atmospheric  air  and  other  k:,s'  >,  :  henna! 
conductivity  of  (Todd),  a  .  ii,  986. 
balloon    ob6i  1  \ -it i< ins   of    t he    radio 

act ivitj  "i    i'i  i'  m m ino),  A     ii,  , . 
oompo  hi' hi  "i   1  1  m  d«),  A  ,  11   86G 
ioniaation  in  (Eva),  A.,  ii,  0  16, 
liquid,  a   porcelain   vaouum  reservoir 

foi    i'i                  \..  ii.  882, 
metho  I   i"   avoid    creaking    vai  mini 
tell         whiNi         manipul 
(Mm     11:'.  A..  11.   186. 
"i  .1 oulator  1  ■ " ■iuh,  estinati f 

BlOK),     A.,    ii, 
844, 

..I.       mi       in. 

1;..,  1.1 1  and  «'i  1 1  •),  a,,  11,  109. 

.  '    tl 1    .    A.,  11. 

■       I nl     in    the 

II 


Atmospheric  air.  specific  heats  of,  at  20° 
and  100°  (Swann),  A.,  ii,  465. 
estimation  of  carbon  dioxide  in  (Davis 
and  McLellax),  A.,  ii,  43S. 
Atmospheric  radiation  of  high  penetrat- 
ing power  (Wulf),  A.,  ii,  285. 
Atmospheric    radioactivity    (HARVEY), 

A.,  ii,  203. 
Atom,   new  estimate  of  the   size   of  an 
(Hatfield),  A.,  ii,  652. 
space  relations  of  forces  in  the  (Healy), 
A.,  ii,  653. 
Atomic         disintegration,         multiple 

(Soddy),  A.,  ii,  952. 
Atomic   hypothesis,    are    the   stoichio- 
metric  laws  intelligible  without  the? 
(Wald),  A.,  ii,  134. 
Atomic       migrations,       intramolecular 

(Montagse),  A.,  i,  7'J2. 
Atomic    theory    and    the    fundamental 
stoieheiouietric  laws  (Osrw alp),  A., 
ii,  989. 
new  (Moir),  A.,  ii,  562. 
Atomic  volumes.     See  Volumes. 
Atomic  weight  determinations,  vacuum 
correction  of  weighings   applied    to 
(til'YE  and   ZACHARIADES),    A.,  ii, 
989. 
formula    based    on    the    law    of    mass 
action   and    Avogadro's  rule   (BlR- 
noulli).  A.,  ii,  222. 
new  periodic  function  of  the  (P.iscniA, 

A.,  ii,  35. 
of  arsenic  (Baxter  and  Ooffin),  A., 

ii,  397. 
of  bismuth   (GiniitEit  and   Meiii.kkI, 
A.,    ii,  66;  (GUTBIEB  and  .1  INB8EN), 
A.,  ii,  56. 
of  carbon  (Scott),  T.  1200  ;  P.,  i7;s, 

310;   (THORP]  I,    I'..   286  :    [Bil  mi 

am!   I'i  RROT),  A.,  i,  77. 
of    ehl.. line    (QRAY    and     BURT),    T. , 

1688  ;  I'.,  216:  (GuTR  and  Pi  obb), 

A.,     ii,     136;     (SoEBUBR),     A.,    ii, 

991 
of  nierciii\     K\   1  \  \  1,  A.,  ii.   1013. 
Of  nil  rogen    (Gl  N  S  and    1'is  1     \  (,    A  . 

ii, 
ol  palladium  (Qui  brb,  B  reli>,  and 

\V..hi\i  1  '     A      11,    li)7. 
of     potil.ssllim      1  1 1 1  \i:i.  Ha),      A.,      ii, 
toil 
live]    (I.I  10  .    ,     V.    11,    1  in  ;   1  III 

urn  1  ii       \  ,    11.    I  in  ;    1  MiMin  11    I, 

L.  Ii,  1  10, 
ulphui    1 1 1    1  1.  11 ..  L,  ii,  140. 

..I  I.  Mm  mho    l.i  'in  1:  i.  A,,    ii,  230. 
Atomic      weights      (DSLAUNBI       and 

1 
repot  1  ..1  if.  in:  .;  1  ommittec 

on,  T  .  -.".Mil; 
table  ..I.  I 
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Atomic  weights,  a  method  of  harmonis- 
ing the  (Moir),  T.,  175'2;  P., 
213. 

chance  identity  of  numbers  with,  and 
approximate  agreement  with  Men- 
delcSeffs  series  (Palladixo),  A.,  ii, 
562. 

exact  determination  of  water  of 
crystallisation  as  applied  to  re- 
searches on  (Guye  and  Tsakalotos), 
A.,  ii,  475. 

importance  of  physical  chemistry  for 
the  determination  of  (Guye),  A.,  ii, 
989. 

of  the  lighter  elements,  divergence  of, 
from  whole  numbers  (Egerton), 
T.,  238  ;  P.,  26. 

molecular  volumes,  and  densities 
(Leduc),  A.,  ii,  381. 

practical  method  for  the  simultaneous 
calculation  of  (Hinrichs),  A.,  ii, 
653. 

proposed  solution  of  the  equation  of 
condition  for  calculating  (Hin- 
richs), A.,  ii,  723. 

reform  of  chemical  and  physical 
calculations  connected  with  (Hans- 
sex),  A.,  ii,  562. 

square  root  of  (Trauee),  A.,  ii, 
874. 

true,  according  to  Stas's  determina- 
tions (Ddbreuil),  A.,  ii,  475,  563, 
886. 

true  values  of  (Dubreuil),  A.,  ii,  653, 
654. 

of  iodine  and  silver,  revision  of 
(Baxter  and  Tilley),  A.,  ii,  225 

of  nitrogen  and  silver  (Richards, 
K'Thser  and  Tiede),  A.,  ii, 
231. 

of  the   rare  earths,   revision  of  (TJR- 
bain),  A.,  ii,  310. 
Atoms,    metallic,   combining   power   of, 

with  atoms  of  the  same   kind   (Ri  G- 

hf.imer),  A.,  ii,  134. 
Atoxyl.     See  under  Arsenic. 
Atroglyceryltropeine   aud  salts  of,  and 

methobromide   of  (Jowett  and   Py- 

man),  T.,  1022. 
Atropic  acid.     See  a-Phenylacrylic  acid. 
Atropine,    resolution   of,   and   its  ami- 
chloride,     autibromide     and     picrate 

(Barrow-cuff and  Tftix),  T.,  1966  ; 

P.,  256. 
Autocomplexes,  formation   of,  in    solu- 
tions of  cupric  chloride,  and  bromide, 

aud  cobalt  bromide  (Denh  \m  .  A.,  ii, 

373. 
Autolysis   (Yoshihoto),    A.,   ii,    250; 
(Kikkoji),  A.,  ii,  1035. 

action  of  arsenic  on  (Laqueur),  A.,  ii, 
500;  (Izar),  A.,  ii,  907. 


Autolysis,  action  of  gases  on(LAQrEfn), 
A.,  ii,  500. 
action   of   salts   on   (Preti),    A.,   ii, 

596. 
and   preservatives    (Salkowski),   A., 

ii,  1035. 
of  animal  organs,  formation  of  rf-lactic 
acid    during    (Saito    and    Yoshi- 
kawa),  A.,  ii,  910. 
influence    of    inorganic    colloids     on 
Ascoli  and  Izar),  A.,  ii,  74,  501. 
influence  of  lead  salt  on  (Pretii,  A., 

ii,  329. 
influence    of  narcotics   of    the    fatty 

series  on  (Chiari),  A.,  ii,  597. 
influence    of    radium    emanation    on 
(Lowenthal  and  Edelsteix),  A., 
ii,  74. 
Availability  of  hydrogen    chloride    in 
alcoholic  solution,   influence  of  water 
on  the  (Lapworth  and  Partington), 
P.,  307. 
cwAzaurolin.     See  Dihydro-oxotriazine, 

isonitroso-. 
Azelaic     acid,    occurrence     of,    among 
oxidation  products  of  keratin  (Lissi- 
zin),  A.,  i,  859. 
dimenthyl   ester,  and  dibrucine  salt, 
and    their    rotatory    powers   (Hil- 
DITCH),  T.,  1579;  P.,  214. 
Azibenzil.         See        Benzoylphenylazo- 

methylene. 
Azine,    C16H10O2N4,     from     Holleman's 
diplienyldinitrosacyl  and  hydrazine 
hydrochloride   (WlDMAN  and  Vir- 
gin), A.,  i,  656. 
QaH^N^     from    diketone,     C.*>HHN., 
(AUGKLIOO),  A.,  i,  122. 
Azine  series,  studies  in  (Hewitt,  New- 
man,   aud   Winmill),    T.,    577;  P., 
86. 
Azines.      substituted,     preparation      of 
(Jaoer),  A.,  i,  845. 
transformation    of.     into    hydrazoues 
KN'>iter),  A.,  i,  188. 
Azinpurines  (Sachs,  Meyerheim,  and 

Brunetti),  A.,  i,  65. 
Azoantipyrine  (Forster  and  Mdller), 

T.,  2076. 
Azobenzene   and   hydrogen   chloride  in 
methyl  alcohol,  reactions  of  (Jacob- 
bok,  Bartsch,  and  Steinbrenck), 
A.,  i,  682. 
amino-   and   hvdroxy-azo-compounds, 
salts      of,      with      mineral     acids 
(Hantznch),  A.,  i,  536. 
p-chloro-,    and   hydrogen   chloride   in 
methyl  alcohol,  reactions  of  (JACOB- 
S' i\  and  Lukb),  A.,  i,  682. 
2':3-d<chloro-4-aiuiuo-,     sulphonation 
of     (Aktif.n-Gf.seli.schaft     fur 
Axn  in-Fabrikation),  A.,  i,  852. 
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Azobenzene,     3:3'-tfHhloro-4:4'-tfj'acetyl- 
dianiino-  (Cain),  T.,  716  ;  P.,  123. 
4-cyano-3-hydroxy-  (Finger  and  Wtt- 

nf.r),  A.,  i,  537. 
^-hydroxy-,     hydrobrornide     (Hant- 
zsch),  A.,  i,  536. 
m-    and    /(-Azobenzene,    tri-imides    of 

(Buchnbr),  A.,  i,  979. 
Azobenzene-  w-carboxylic   acid   and   its 
methyl  ester  and  silver  salt  (Jacobson 
and  Steinbrenck),  A.,  i,  683. 
Azobenzenecarboxylic  acids  and  hydro- 
gen    chloride     in      methyl     alcohol, 
reactions    of  (Jacobson    and   Stein- 
brenck), A.,  i,  683. 
Azobenzenedisulphonic     acid,     2':3-di- 
chloro-4-amino-  (Aktien-Gesrll- 

schaft    fur    Anilin-Fabrication), 
A.,  i,  852. 
Azobenzenes,  redaction   of,   to   phenyl- 
hydrazines,  by  ethyl  alcohol  (PoNZIO), 
A.,  i,  852. 
o-Azobenzophenone  (Carre),  A.,  i,  262. 
yi-Azobenzophenone     and     its    phenyl- 

hydrazone  (Carre),  A.,  i,  339. 
o  Azocarboxylic    acids,    preparation    of 
(FEEUNDLERand  Sevesire),  A.,  i,  69. 
Azo-compounds,    addition    of   hydrogen 
chloride  to  (Kmn  zynski),  A.,i,  128. 
calorimetric  investigation  of  the  forma- 
tion of   (Sykntosi.avsky),    A.,    ii, 
864. 
colour  and   constitution  of   (Hewitt 
and  Thomas),  'I'.,  vi'xi:  P.,  190 ; 
lliwn  i  and  Thole),  T.,  1898  j  IV. 
208. 
of  the   bonzene  series,   production   of 

(FAIinENEAIll'.IKEN  VnkM.  I'. 

BAYBB&  ''".».  A.,  i,  272. 
reduction  of,  by  sodium  hyposulphite 

(FlSOHER,    FbITZXH,    and    ElLLES), 

A.,  i,  616. 
transformations     of.     by     hyd n 

i-hlciriile       in       alcoholic       solution 
(JAOOBSON),   A.,  i,  681. 
amino    and   hydroxy-,  and  azobl  U 
suits      of,      with       mineral      acids 
(Has  i/  I  o     A.,  i,  536. 

hydroxy-,  i ititution  ol  (Mitqhei  i 

uid  Smith.,  T  .  I  180  ;   P.,  209, 

ii   i  inn f  (Ti  .  K),    'I'.,    1809  ; 

I'  ,  230. 

raduotlon    of    (OoLSsoHurm    and 

A.,  i,  078. 

'  hydroxy*,  acylated,  and  thsii  reduo* 

Hiii.  and  \    dib 

III  VIIKN),     A.,    I 

triout  of  Dthera  of.  n  bon  radui  ad 
(Jai 
"  Aio  compounds  (DlH ROTH  and  II  -1.1:1 
I,    61       (AUW1  It*),    A..    1, 
67. 


606. 
from   henzenoid 
T.,    1186;    P., 

(Duval),    A., 


Azoderivatives  of  aromatic  nitrobenzoyl- 
diamines,  production  of  (Farb- 
werke  vorm.  Meister,  Lucius, 
&  BrOning),  A.,  i, 

rate  of  formation  of, 
diamines    (Yeley), 
175. 
2:2'-Azodiph«nyletbane 

i,  747. 
o-Azodiphenylmethane   (Carre),   A.,  i, 

121. 
Azodiphenylmethane-4:4'-dicarboxylic 

acid,  ethyl  ester  (Duval),  A.,  i,  747. 
Azo  dye,    C18H1403N.2,    from    diazotised 
l-amino-3-methoxybenzaIdehyde 
and    /3-naphthol    (Khotinsky  and 
Jacofson-Jacopmann),  A.,  i,  805. 

CuII^OjNjNa,  from  4-amino  8- 
methoxylbenzaldoxime  (Khotinsky 
and  Jacopson-Jaioi'mann),  A.,  i, 
805. 

C18H1602N2,  from  diazotised  4-amino- 
m-tolyl  methyl  ether  and  fi-naphthol 
(Khotinsky  and  Jacopson-Jacof- 
mann),  A.,  i,  S05. 

i',,ll,TOrtN1Xa.     from     2:4-<Knitro-4'- 
amino-S'-methoxystilbene      (Khot- 
insky and  JaGOPBON-JAOOPMANN), 
A.,  i,  805. 
Azo  dyes     from     p-aminoaoetophenone 

(TORRE?  and  M.uTliERSON),  A.,  i, 
445. 
mono-,  relation  between  the  chemical 
constitution  and  fastness  to  light  of 
(Watson),    1'.,     244 ;    (Watson 

SiBKAB,  and    DuTTA),  1'.,  290. 
Azoimide    (hydrasoie   acid,    hydronitric 
anhydrous    (Browne    ami 

I.unpkll),   A.,  ii,  396. 
soiliuni  salt,  interaction  of,  and  benc- 
hydroximic  ohloride  (Forstrb),  T., 

184  ;   1'..  -Jo. 

ohloro-.    See  Ohloroazoimide. 
Azoimidos,  sromatio  acid,  conversion  of, 

into  arvlearbiinidi's  iShiI'.umi  »),   \  , 

1.  />.. 

of  monobasic  aliphatic  aoida  |  Forsteb 

and  \I111  11        I       L91  ;    I'.,  26. 

1 1 1  paral  Ion      "t      carbimidea      from 

(81  1110 11  1  1  1:  .,    A  .  i,  773. 
Azolcacctaldohydo,     ti  itnino-,    and     it-- 

hydrochloride  1 1  u A.,  i,  5.r.7. 

Azomethane  (TbIILE),   A.,  i,  560. 
Azomothinooarboxylic  a^ids  and  aromatic 
mil.  1    .Is     (HoUBBH,     Itu's 

Ml.      I  1  i    I    I  I  1     .11     ,     ,\ . ,   i .  t!  1 5. 

3  Azophthalio       acid,      methyl       aster 

Bo   iBi  and  J01  ibb),  a  ,  1.  :i06. 
Azopyrrolos      and       theii       redti 

k ism.v      and      B WEITSCBtK), 

\  .  '.  818 
0  Azothioanisole  (BRAND),    A  ,  i, 
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Azotobacter  chroocaccum  (Krzemieniew- 

ski),  A.,  ii,  335. 
y-Azotoluene  dihydrochloride  (Kaffler 

and  Kfnz),  A.,  i,  137. 
Azoxime  analogue  of   aposafranine  and 

its  chloride,  platiniehloride  and  nitrate 

(Kehrmann  and  Gresi.y),  A.,  i,  189. 
m-   and  jo-Azoxybenzene,    tri-imides  of 

(Bfchnek),  A.,  i,  979. 

!*\>Azoxybenzene  (Reissert),  A.,  i,  436. 

Azoxy-compounds  of  the  benzene  series, 

production    of    (Farbenfabrikex 

vorm.    F.    Bayer  &   Co.),    A.,   i, 

272. 

isomeric  (Reissert).  A.,  i,  435. 
Azoxy-i|/-camene   (Schultz  and   Hekz- 

feld),  A.,  i,  898. 
Azoxy-derivatives,   reduction   of  nitro- 

diazo-eompouuds  to  (Casella  &  Co.), 

A.,  i,  746. 
Azoxydiphenylmethane-4:4 -dicarb- 

oxylic     acid     and     its     ethyl     ester 

(Duval),  A.,  i,  747. 
o-Azoxyphenylacetic    acid    (Reissert), 

A.,  i,  52. 
o-Azoxytoluene,  bronio-  (Reissert),  A., 

i,  436. 
o-issAzoxy  toluene     (Reissert),    A.,    i, 

436. 

B. 

Bacilli,  acid-fast,  influence  of  glucosides 

on  the  growth  of  (Twort),  A.,  ii, 

600. 
food-poisoning,   and   efficiency  of  rat 

viruses  (Bainbridge),  A.,  ii,  510. 
human  tubercle,   new  method  of  iso- 
lating,   directly    from    tuberculous 

material   contaminated   with    other 

micro-organisms    (Twort),    A.,    ii, 

600. 
lactose-fermenting,    differentiation    of 

(MacCoxkky),  A.,  ii,  510. 
Bacillus amylobactcr  A,  M,  et  Bredemann 

(Bredemann),  A.,  ii,  601. 
coli  communis,  production  of  indole  by 

(de  Uraaff),  A.,  ii,  335. 
infantilis    (Kendall;   Hertek    and 

Kendall),  A.,  ii.  4'J'J. 
macerans,  action  of,  on  starch  (Schar- 

dinger),  A.,  ii,  82. 
tuberculosis  and  other  micro-organisms, 

growth  of,  in  varying  percentages  of 

oxygen  (Moore and  Williams),  A., 

ii,  601. 
Bacteria     action    of,   on    azo-colouiing 

matters  (Frf.oonneau),  A.,  ii,  335. 
decomposition  of  nitrates  by  (Sewerin), 

A.,  ii,  255. 
indirect    denitrifying,    mechanism   of 

denitrification     among    (Grimbert 

and  Baoros),  A.,  ii,  693. 


Bacteria,  formation  ami  consumption  of 
nitrous  oxide  by  (Beyerinck  and 
Minkman),  A.,  ii,  1043. 
and  yeasts,  action  of,  in  rendering 
soluble  the  phosphoric  acid  of  com- 
pounds insoluble  in  water  (Krober), 
A.,  ii,  510. 
which  decomposecyanamide  (Kappen), 

A.,  ii,  822. 
production  of  indole  by  (Selter),  A., 

ii,  921. 
action  of  salts  on  (v.  EiSLER),A.,ii,920. 
the   part  played  by,  in   formation   of 

fusel  oil  (Pringsheim),  A.,  ii,  334. 
decomposition  of  uric  acid   by  (Lie- 

bert),  A.,  ii,  691. 
slime-producing  lactic  acid,  chemical 
and    biological     investigations    on 
(Burri    and    Allemann),    A.,    ii, 
1043. 
soil,  effect  of  lime  on  (Fischer),  A., 

ii,  602. 
See     also      Bacillus,      Fermentation, 
Microbe,    Micro-organisms,     Yeast, 
Oidium  lactis,  and  Vibrio  cholerm. 
Bacterial  cellular  proteins,  chemistry  of 
(Wheeler),  A.,  i,  979. 
culture      bouillon,      iudole-produciug 
substances  in  (Porcher  and  Panis- 
set),  A.,  ii,  602. 
degradation   of    the   primary   scission 
products  of  proteins  (Brasch),  A., 
ii,  692. 
extracts,   action   of  cells   of  different 
organs  on  (Toyosumi),  A.,  ii,  912 
Bactericidal    and   chemical  effect  of  a 
quartz  mercury  lamp  on  water  (CoUR- 
mont,  Nogier,  and  Rochaix),  A.,  ii, 
753. 
Balance  Sheets  of  the  Chemical  Society 
aud     of    the     Research     Fund.     See 
Annual    General    Meeting,    T.,    618  ; 
P.,  101. 
Balsam,     African     copaiba     (oloe-resin) 
(Schimmel  &  Co.).  A.,  i,  112. 
composition  of  the  oil  of  an  African 
(v.  Soden),  A.,  i,  401. 
Bamboo    shoots,   adenine  in   (Totaxi), 

A.,  ii,  925. 

Barbituric  acid,  constitution  of  the  salts 

of  (Wood  and  Anderson),  T.,  979  ; 

P.,  154. 

Barbituric   acid   series,    studies  in  the 

(Whiteley  and  Mountain),  P.,  121. 

/.^Barbituric  acid.     See  Uracil,  5-hydr- 

oxy-. 
Barfoed's  test  for  glucose  (Welker),  A., 

ii,  524. 
Barium,  band  spectrum  of  (Borsch),  A., 
ii,  775. 
elimination  of,  by  dogs  (Meyer),  A., 
ii,  506. 
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Barium  bromide,   volatility  of   (Stock 
and  Heyxemann),  A.,  ii,  1004. 
carbide,  commercial,  action  of   nitro- 
gen on  (Kuhling  and   Berkold), 
A.,  i,  140. 
chloride,    action    of,    on    the    normal 
heart,    and    the    heart   which    has 
undergone    fatty   degeneration    (de 
Nicola),  A.,  ii,  72. 
thallic    chloride   (Gewecke),    A.,    ii, 

577. 
-strontium  chromate  precipitate,  mixed 

(Duschak),  A.,  ii,  42. 
nitride  (Ellis).  A.,  ii,  142. 
nitrite,  molecular  volume  of  (Ray),  T., 

66. 
oxide   and  peroxide,   heats  of  forma- 
tion of  (de   Forcrand),  A.,   ii, 
120. 
sodium    oxide,    hydrochloric    acid, 
and  water,  the  system  (Schreine- 
hakers),  A.,  ii,  986. 
mctasilicnte,   binary  systems  of,   with 
sodium,   and    lithium   metasilicates 
(Wallace),  A.,  ii,  665. 
sulphate,    colloidal    (Feilmann),    A., 
ii,  482. 
solubility   of,    in    ammonium    acet- 
ate  solutions    (Keknot),    A.,    ii, 
940. 
loss  of  weight  of,  OB  heating  (VATJ 

BEL),  A.,  ii,  1005. 
precipitated,  nature  of,  under  various 
conditions  (V.  Wumaun),  A.,  ii, 
183. 
precipitates,   the    retention   of  alu- 
minium by  (Ckeighton),  A.,  ii, 
t;i;,s. 
estimation     of,       in      presence       of 

interfering     substances     (van't 
Kittys),  A.,  ii,  989. 
Barium,  volumetric  estimation  of  (Hill 

and  Zihe  i,  a.,  ii,  267. 
Barley.     See     // 

lesa  n. i. 
Barotma  pulahelluni,  "d  of  (Schimhzl 

.v  Co.),  A.,  i.  816, 
Basalts   from   the  plat  an   round    I 
Northern  Sardinia  (Sibea),  a.,  ii, 

494. 
I'niieii    inb-alpine    tertiary    (Levy), 
A.,  ii,  691. 
Baio,  CjHj.OjNS,  from  oheiroline,  and 
i     \>\ aroehloride  and    methiodlde 

A.,  i,  118. 

1,11,1 1\,  r nteraotion  of  /<  bromo- 

u  1 1  •.  i  boxj  a  phenyl- 

■  1 1  .i  (Tutu    i  lto  . 

and  Haw      P. 

i  ,,11,  "-  ,8,  from  o  am thiobeni  unida 

and  lodlm  .  ind  II 

and  <  J  Itl-HK),  A.,  i,  B    I 


Base,  QuHjgOgN,  aud  its  aurichloride  and 
picrate,    from    phenylmethvlethyl- 
morpholonedimethylanimonium 
bromide  or  hydroxide  (Four-neatj), 
A.,  i,  51. 

CI7H.210N,,C1,  and  its  salts  with  hydro- 
chloric acid  (Staudinger),  A.,  i, 
907. 

CjjHjjjN.As,  from  arseuious  chloride 
and  aniline,  and  its  dibenzoyl  deri- 
vative (Morgan  and  Mickle- 
tiiwait),  T.,  1474. 

C:iH.<.202N,,  from  action  of  heat  on 
substance,  Ca.!H3.,06N.1,  and  its  tetra- 
acetate, C^HjqOjNj,  and  tfmitroso- 
compound  (Gelmo  and  Suida),  A., 
i,  382. 
Base,  tertiary,  one-sided  addition   of,  to 

a  dihalogenide    (WeuEkinp),    A.,   i, 

184. 
Bases  and  acids,  relation  between  the 
strength  of,  and  the  quantitative 
distribution  of  affinity  in  the  mole- 
cule (Flurscheim),T.,  718  ;  P.,  22. 
Part  II.,  P.,  193. 

and  weak  acids,  influenceof  temperature 
on  the  internal  energy  and  free 
energy  of  electrolytic  dissociation  of 
(LUNDEN),  A.,  ii,  116. 

in  aqueous  solution,  temperature- 
coefficienl  of  the  electrical  conduct- 
ivity of(WOEMANN),  A.,  ii,  462. 

electrolysis  of  (Cialdea),  A.,  ii,  184, 

double  nit  tales  and  sulphates  of  the 
rare  earths  with  (Kolb,   Mkl/.eu, 

MbROKLE,  and  TUTFEL),  A.,  i,  16. 

cyclic,  rupture  of,  by  cyanogen  brom- 
ide iv.  Hi:  u  N),  A.',  i,  T.07. 
rupture  of,   by   Hofmann's  method 

■  \  ,  B  i;  vi  s  |,   A.,  i.  604. 
colour    and     constitution    of    alkyl 
iodides   of  iTiMvir.u),   T.,    921  ; 
P.,  128, 
dioyclio  quaternary  (Ai  bxb r  ,    A.,   i. 

178 
organic, theory  of, based  on  t'ie  viscosity 

of  their  solutions   ,'l's  LKALOTO   | 
A.,  ii, 
addition   of   bj  d d   chloride  to 

(  kuKi  Y.YNsk  I  ),    A.,    1,1 

strong,  influence  of,  on  the  resting 
current  and  excitability  of  ting's 

musole       II"!  i  y     and     W  vi  DBM 
BIBO),  A.,  ii,  961, 
I lidi     -I     I  INARIX),   A  ,  L  769. 

•  ■I  hat  llv  111!'     10   I I        V    VN       II 

a  . .  i .  roi, 

s,  a  a]  io  \  e 
Baiic  sing.     Bee  E 
Bniilicum  oil,  Javanese,   and    methyl. 

,  haviool    i  v  v\    Rombuboh),    A.,    I, 

697, 
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Bath,  mercury,  useful  for  gas-analytical 

work  (Stock),  A. ,  ii,  89. 
Bauxite,  composition  of  (Arsandatjx), 

A.,  ii,  490,  587. 
Beckmann.  Hofmann-Curtius,  and  benz- 
ilic     acid    interrnoleeular     rearrange- 
ments (Schroeter  and  Caspar),  A., 
i,  617. 
Beckmann's  apparatus,  methods  of  pre- 
venting   superheating   in    (Kroner), 
A.,  ii,  544. 
Beer,  detection  of  fluorine  in  (Flam  and), 
A.,  ii,  180. 
detection  of  "saccharin"  in  (Jorgex- 
sex),  A.,  ii,  448. 
Beer's     law    of    absorption,     test     of 

(Stcmpf),  A.,  ii,  198. 
Beet  (sugar),  amount  of  nutrients  utilised 
by,   in   first    year    and   relation   to 
amount     of    sugar     in     the     roots 
(Andeli'k  and  Urban),  A.,  ii,  176. 
manurial    experiments    Kith   calcium 
cvanamide     on    (v.    Liebenberg), 
A.,  ii,  698. 
manured    with   nitrogen,    amount    of 

sugar  in  (Briem),  A.,  ii,  339. 
can    sodium    nitrate    be    replaced    by 
calcium  nitrate  for  (Stoklasa),  A., 
ii,  1049. 
manuring    of,    with   sodium    chloride 

(Mette),  A.,  ii,  697. 
manurial  action  of  sodium  nitrate,  calc- 
ium nitrate,  and  calcium  cvanamide 
witli  (Urban),  A.,  ii.  609. 
effect  of  pectins  on  estimation  of  sngar 

from  (Wilhelmj),  A.,  i,  768. 
role  of  oxalate  in  the  germination  of 
(Doby),  A.,  ii,  256. 
Behenic  acid,io<lo-,manganous  manganic, 
ferrous,    and    ferric    salts    (Farben- 
FABRIKEN    VORM.    F.    BaYER    &    Co.), 
A.,  i,  204. 
Behenolic  acid,  glycerol  esters  of  (Quen- 

sell),  A.,  i,  548. 
Belladonna,  rennet  of  (Gerbeii),  A.,  ii, 

824. 
Bell-chamber  process,  theory  of  (Bro- 
chet),  A.,  ii,  312. 
for    electrolysis    of    alkali    chlorides, 
theory  of  (Chancel),  A.,  ii,  235. 
Benzaldehyde,    action    of   ammonia   on 
(Francis),  A.,  i,  588. 
condensation  of  resorcinol  with  (Pope 

aud  Howard),  P.,  304. 
nitrate  (Shukoff),  A.,  i,  238. 
tetrameric,     and     its     semicarbazone 
(ClAMICIAN  and  Silber),  A.,  i,  306. 
hydroxy-derivatives,      oxidation       of 
Darin),  P..  194. 
Benzaldehyde,  o-amino-,  and  o-hydroxy-, 
bromine  derivatives  of  (Muller),  A., 
i,  937. 


Benzaldehyde,    i-bromo-2-amino-,     and 

its       oxime      aud      phenylhydrazoue 

(Mci.lei;),  A.,  i,  937. 
Benzaldehyde,  0-  and  p-chloro-, separation 
of   (Farbwerke.    vorm.    Meister, 
Lucius,  &  Bruning),  A.,  i,  307. 

2chloro-4-acetylamino-,  2-chloro-4- 
amino-,  insoluble  modification,  2- 
bromo-4-aeetylamino-,  3:5-rfibromo- 
4-amino-,  2:4-  and  3:5-o?ibromo-, 
2-iodo-4-acetylamino-,  2-iodo-4- 

ainino-,  and  its  insoluble  modifica- 
tion, and  2:4-rfi-iodo-  (Blanksma), 
A.,  i,  936. 

2:4-rfi'ehloro-3:5:6-irthydroxy-  and 
penla-  and  Afpfa-ehloro-ni-hydroxy- 
(Zincke  and  Broeg),  A.,  i, 
33. 

o-nitro-,  preparation  of  (Kalle  &  Co.), 
A.,  i,  76. 

o-nitroso-  (Bamberger,    Fodoe,    and 
Baudisch),  A.,  i.  5S9. 
Benzaldehyde-ammonia  (Francis),  A.,  i, 

588. 
Benzaldehydecyanohydrin,         optically 

active  (Feist),  A.,  i,  589. 
(/-Benzaldehydecyanohydrin,     synthesis 

of  (Auli>),  T.,  927  ;  P.,  62. 
Benzaldehydeindogenide,      rfihydroxy-, 

and  p-hydroxy-j  and  their  acetyl  deri- 
vations  (Peukin   and   Thomas),   T., 

798;  P.,  125. 
Benzaldehydephenylhydrazone,     3:5-di- 

bromo-2-hy.lroxy-,  O-acetate,  O-benzo- 

ate,     aud     iV-benzoyl     derivative     of 

(AuWERS   and    Hahnemann),    A.,   i, 

441. 
a  Benzaldehydephenylhydrazone,     rela- 
tions   between,    and    other    nitrogen 

compounds  (Oiusa  and  Pestalozza), 

A.,  i,  717. 
Benzaldehydesulphoxylic   acid,    sodium 

salt  (Fromm),  A.,  i,  10S  ;  (Fkomm  and 

Erfurt),  A.,  i,  936. 
Benzaldoxime,    o-nitro-,    preparation   of 

(Kalle  &  Co.),  A.,  i,  76. 
Benzamide,  action  of  phosphorus  penta- 
chloride  on  (Tithee.ley  and  WoR- 
eall),  T.,  1143;  P.,  150. 

o-aminothio-,  and  its  hydrochloride 
(Reissert  and  Gevbe),  A.,  i, 
924. 

o-nitro-,  preparation  of  (Kalle  &  Co.), 
A.,  i,  230. 
Benzanilide,     p-cyano-     (Fischer    and 

Wolter),  A.,  i,  639. 
Benzanthrone   and    its   halogen    deriva- 
tives,    preparation    of    (Badische 
Ami. in-    i:    SodA-FabbIK),    A.,    i, 
244. 

0-chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  a.,  i,  244, 
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Benzanthronyl-1-aminoanthraquinone 
derivatives,  preparation  of  ;Badische 
Anilin-     &     Soda-Fabrik),     A.,     i, 
941. 
Benzene,  space  formulae  for  (Shibata), 
T.,  1450;  P.,  209. 
nueleus,structuieof(CHAKlTSCHKOFF\ 

A.,  i,  471. 
relations  between  the  cryoscopic  con- 
stants   and    position    isomerism    in 
disubstituted  derivatives  of,  and  in- 
fluence  of   the    substituent    groups 
(Jon a),  A.,  ii,  860. 
appearance  of   muconic  acid   in    the 
urine  after  doses  of  (Jafff.),  A.,  ii, 
914. 
ring,  reversible  substitution  of  alkyloxv 
groups  in  the  (Blanksma),  A.,  i, 
378. 
introduction    of    iodine     into     the 

(Oswald),  A.,  i,  143. 
scission  of,  in  the  organism  (Jafff.), 

A.,  ii,  '.'14. 
non-hydroxylated,   of  protein,    fate 
of,  in  the  animal  body  (Vasiliu), 
A.,  ii,  250. 
derivatives,  crystalline  forms  of  (Re- 
possi),  A.,  i,  464  ;  (Aktini),  A., 
i,  465. 
substitution  in  (British  Associa- 
tion BbPOBTS),  A.,  i,  874. 
series,    niti  lamino-derivativee 

of  the  (Cain),  T.,  714;  P., 
123. 
Benzene,  triamino-,  derivatives  of 
(Badisciif.  Anilin-  &  Suha-Fab- 
rik>,  A.,  i,  337. 
bromo-,  and  sodium,  the  dark  blue 
sodium  bromide  resulting  from  the 

interaction    of    (Mora),     A.,    ii, 

885. 
2-bpmio-l  :i:.r.  fri-iodo-4:6-rfinitro-,   '_'- 

bromo-l:3:5-<rt-iodo-,  ami  2-bromo- 
nitro-       (.1  I 

and    BlOKLOW  I,    A.,   i,   465. 
o-,  in  ,  ami  p-chloronitro     ,  ando-,  ?n-, 

Hid   p-bromonitro    ,    the    iys1 
I  M  vnn),  A.,  ii.  9 
<<7hvdn>\v  .  derivatives  of,  dissociation 

constant*  ..i     El  u  B  an. I   Boi  in  . 

A  .  i.,  371. 

hydroxj  .     Si  I  Eto  ion  inol. 
lxi-dihjdrox)       Bee  Qoinol. 

nitro-,  peculiar  method  "i  formation 
of,  fr.ini  iii  diniti  Kohn  :. 

a.i,  561. 
anomalon  I  j    ••(     Thoi  i  . 

I'  . 

'i   ti'in   ..f  (I'itikin    and    Pa  mi. 
'I'.,    I 

i       ...    i   '..i  mi  itiOD  "I  nili" 
\     i,  561. 


Benzene,  nitroso-,  new    method  of  pre- 
paring (Oodo),  A.,  i,  637. 
action    of,    on     secondary     amines 
(Fbeindler  and  Jitllard),  A., 
i,  145. 
Benzene  hydrocarbons,  oxidation  of,  by 

air    in    presence   of    alkali   (Charit- 

schkoff),  A.,  i,  896. 
Benzeneazobenzeneazodimethylaniline 

and   it-;   hydrochloride  (Hewitt  and 

Thole),  T.,  1394  ;  P.,  208. 
Benzeneazobenzeneazophenol,    ^/hydro- 
chloride   and     acetyl     derivative     of 

(Hewitt  and  Thole),  T.,  1396;  P., 

208. 
Benzene -Oazobenzoylmalonic  acid,  ethyl 

ester  (DiMBOTH  and  Hartmann),  A., 

i,  67. 
Benzeneazocreosol  and  its  acetate,  and 

0-acetylhydrazo-derivative    ( &.UWKB8, 

HiRT.'aud  v.  her  Heyden),  A.,  i, 

438. 
4  Benzeneazo  2:6dimethylnicotinic 

acid,    ethyl     ester     (Michaelis     and 

Krietemeyer\  A.,  i,  530. 
5-Benzeneazo  l:3-diphenyl  5-benzyl-2- 

thiobarbituric   acid    |Wiiiihkv  and 

Mountain),  1'..  L22. 
Benzenedisulphonic     acid,     /-menthyl- 
amine  sail  (KIPPING  and  Martin),  T., 
492  ;  P.,  67. 

1  Benzeneazo  2  hydroxy thionaphthen. 
and   p-nitro-   (FaiXDLANDBR),    A.,    i. 
504. 

Benzeneazo  2  niethylperimidine,  m-  and 

p-nitro-   Sachs  ,  a  .  i,  187. 
8  Benzeneazo-o  naphthol  inorouriacetate 

and   mercttriohloride    Mihtifll  and 

Smith),  T.,  1434  ;  P.,  209. 

2  Benzeneazo-a  naphthol,  4-nitro-,  and 
its  acetyl  derivative,  and  maroon- 
acetate,  and  2^4^6'-<r»broino  l-nitro-, 
and  its  acetyl  derivative  M  i  ivm  i  i. 
and  Smith),  T  ,  1 184  :  1'..  209. 

4  Benzeneazo  a  naphthol,    2-nitro-,   and 
its    acel       dei  ivative,    and    marouri- 
ind  "  - 1  :'■   '  .  In. unci  2-nitro- 
Mil.  1IK1.I.  and  SMITH),  T.,  14:12;  1'. 
209. 

2  Benzeneazo  onaphthols  [$-naphtha- 
tfuimmthyo  .  rednotion  prodm  bi 

..i    (Noil  i  ino,    <  Ir  iNOMOuaiMi  and 

Kreim  i\\I.  A  ,  i,    I  12, 
Benzene -0  azo  /nitrophenol      iiud      /> 
nil  Benzeneazo  /.nitrophenol, 

in. i    I iimboi  ii  and  II  ihthaxn), 
\  .  i.  87. 
Benzeneazo  ■   'nitrotoluene.u  /'  bromo- 
10      \  .  i. 

[on  .     and     ■  0  I n. i- 

(PONIIO     an. I      CHARBIKB),      A.,     i, 
III 
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Benzeneazoperimidine,  p-nitro-  (Sachs), 

A.,  i.  427. 
Benzeneazophenol,     p-amino-    and    its 
hydrochlorides   and   their  absorption 
spectra,  and  p-acetylaraino-  (Hrwitt 
and  Thomas),  T,  1294  ;  P.,  190. 
4-Benzeneazo-l -phenyl  -4-ethyl  3:5  pyr- 
azolidone   (MlCHAELIS  and  SCHKNK), 
A.,  i,  59. 
5-Benzeneazo  J -phenyl-3-methylpyr- 
azole  ami   its  methochloride  platini- 
chlnride,  and  rm-tliiodi  le  (Miciiaelis 
and  Kobert),  A.,  i,  680. 
2  Benzeneazo-5  phenylpyrrole        (Kno- 
tinsky  and   SOLOWEITSOHIK),  A.,  i, 
616. 
Benzeneazosalicylie  acid  with  the  carb- 
oxyl      group     in     the     para-position 
(Finger  and  Wilner),  A.,  i,  536. 
Benzeneazo-p-tolyl      acetate,      p-nitro- 
(Attwers,  IIiiit,  and  v.  derHeyhen), 
A.,  i,  438. 
3-Benzeneazo  />  tolyl  propionate  and  its 
hydrazo-derivative    (Auweiis,    Hirt, 
and  Muller),  A.,  i,  223. 
Benzene-  0-        and       -C'-azotribenzoyl- 
methanes   and  their  p-bromo-deiiva- 
tives  (Dimroth  and  Hartmann),  A., 
i,  67. 
3-Benzeneazo-»«-4-xylenol  acetate 

(Atjwers,   Hirt,  and   v.    deb   Hey- 
dbh),  A.,  i,  438. 
5-Benzeneazo-o-4-xylenol  and  its  acetate 
(Auwers,  Hirt,  and  v.  derHeydex), 
A.,  i,  438. 
Benzenediazohydroxylamino-p-toluene, 
ando-,  m-,  and p-bromo-,  ando-,  m-, 
ami  p-nitro-,  decomposition   of,  by 
hydrogen    chloride,    and    action   uf 
bromine  on  (Gebhard  and  Thomp- 
son), T.,  1117. 
o-,  to-,  and  p-nitro-,  and  o-,   m.-,  and 
p-brumo-   (Gerhard    and    Thomp- 
son). T.,  774. 
Benzenediazomethylaminocamphor.   See 

Campborylphenylmethyltriazen. 
Benzenediazonium  chloride,  determina- 
tion of  the  rate  of  decomposition  of 
(Lamplough),  P.,  166. 
benzoyl-p-amino-,     acetate,    chloride, 
perchlorate,    and    sulphate    (MOR- 
GAN and  Alcock),.  T.,   1323;    P., 
202. 
pcftfobrotno-,       nitrate        (Jacobson. 
Bartsch,  Loeb,  and  Steinbrenck), 
A.,  i,  684. 
p-nitro-,  chloride  (Schwalbe),  A.,  i, 

445  ;  (BuCHEREli),  A.,  i,  536. 
decomposition     of     (BUCHEREB     and 
Wolff),  A.,  i,  272. 
Benzene-  l:4-disulphonanilide     (ZlKOKE 
and  FrOHNEBERG),  A.,  i.  643. 
XCVI.  ii. 


Benzene-  l:4-disulphonyl  bromide 

(ZlNCKE  and    Frohneberg),    A.,   i, 
643. 

Benzeneseleninic  anhydride.     See  under 

Selenium. 
Benzeneselenonic      acid.       See     under 

Selenium 
Benzenesulphinic   acid,   ferric  salt,  re- 

actions  ol  (Thomas),  T.,  :j43. 
Benzenesulphinyl    chloride    (Hilditch 

and  Smii.es),  A.,  i,  19. 
Benzenesulphohydroxaniic  acid,  reaction 

of,  with  aldehydes  (Angeli  and  Mar- 

CHETTl),  A.,  i,    12. 
Benzenesulphonic  acid.  ^-m.  nthylamine 
.••alt  (Kipping  and    Martin),   T., 
493  ;  P.,  66. 

2-chloro-3  5-rfi'uitro-,  and  its  potassium 
salt  (Ullmann  and  Herre),  A.,  i, 
476. 

4-chloro-3:5-rfmitro-,  potassium  salt, 
and  sulphonyl  chloride  from  (Ull- 
mann and  Kuhn),  A.,  i,  475. 

5-iodo-2-nitro-, potassium  salt  (  Boyle), 
T.,  1700. 

2:4-di'-iodo-,  and  its  metallic  salts, 
amide,  and  chloride,  2:5-rfi-iodo-, 
and  its  ethyl  ester,  metallic  salts 
and  their  solubilities,  amide, 
anhydride,  and  chloride  and  its 
dichloride,  3:4-rfi-iodo-,  and  its  ethyl 
ester,  metallic  salts,  amide,  and 
chloride,  3:5-rff'-iodo-,  and  its  metal- 
lic salts,  amide,  aud  chloride,  2:3:5- 
tri-iodo-,  and  its  ethyl  ester,  metallic 
salts,  amide,  and  chloride,  and 
2:4:5-  and  3:4:5-<ri'-iodo-,  and  their 
metallic  salts,  amides,  anilides,  and 
chlorides  (Boyle),  T.,  1710;  P.,  35. 
Benzene  5-sulphonic  acid,  2:4  <//chloro- 

1-nitro-,     sodium      salt      (Badische 

Axilin-  &  Soda-Fabrik),  A.,  i,  973. 
Benzene-wi-sulphonicacid,  iodo-, sodium 

salt  (Boyle),  T.,  1694. 
Benzenesulphonic  acids,  iodo-  (Boyle), 

T.,  1683  ;  P.,  35. 
Benzenesulphonyl  chloride,   preparation 

of  (Pt/mmerer  :    Ullmann),    A.,   i, 

465  ;  (PummerER),  A.,  i,  561. 
Benzenesulphonylanthranilic  acid, 

methyl  ester  (ScHROETER  and  Eisleb), 

A.,  i,  576. 
Benzenesulphonylanthranoylbenzene- 

sulphonylanthranilic  acid,  ethyl  ester 

(SOHBOETEB  and  ElS]  KB),  A.,  i.  57';. 
Benzenesulphonylanthranoylmethyl- 

anthranilic  acid  and   its  methyl  and 

ethyl     esters,    and     compound     with 

thionyl     chloride     (Sc/hkof.ter     and 

Eisleb),  a.,  i,  578. 
Benzenesulphonylclupeine  (Hi  RAT  AM  l), 

A.,  i,  344. 

82 
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Benzenesulphonylmandelonitrile 

(Francis  and  Davis),  T.,  1408. 
Benzenesulphonylmethyldianthranilide 

(Schboeteb    and    Eisleb),     A.,     i, 

57S. 
Benzenesulphonyl^tvoxysulphonic  acid, 

p  'lassiuui     salt     fWlLLSTATTRB    and 

Haukkstbin),  A.,  ii,  567. 
Benzenesulphonylphenylethyl-amine 

and     -methylamine     (Johnson     and 

Guest),  A.,  i,  785. 
Benzene-l:3:5trisulphonyltri  v»  -phenyl- 

enediamine  (Morgan  and  Pick  arm). 

P. ,  300. 
Benzene-1  3:5-trisulphonyltri-/'-phenyl- 

enediazoimide(  Morgan  and  Pick  a  i:o  , 

P.,  300. 
Benzhydrazide-oxime    and    its    hydro- 
chloride (Wirlamd),  A.,  i,  885. 
Benzhydroxamic  acid,  m  hydroxy-,  and 
its  copper  salt  (Angeli  and  Cas- 

TELI.ANA),   A.,  i,  308. 

thio-,    and    its   benzyl   ester   and   its 
benzoyl   derivative,    and    dil 
derivative  of  the  acid  (Cambi),  A., 
i,  646. 
Benzhydroximic  chloride,  interaction  of, 

and  sodium  aside  (Former),  T.,  184  ; 

P.,  26. 
Benzidine  formation,  attempts  at,  in  the 
diphenyl,    diphenylmethane,     and 
diphenylethane  series  (Duval),  A., 
i,  747. 

compounds  of,   with  sugars  (Ann  i:  , 
A.,  i.  517. 

3:5:-  hloro-,  and    its 

acetyl    derivative    (SoflUtMK    and 
KnORB),  A.,  i,  37. 

dide   Lis  \\\\  .  A.,  i,  769. 
Benzil  and  benzoin,  physical  properties 

I  I  Ons  of  (  Ya\mo\  i,l 

;   I'  ,  30. 
Benzilic    acid,     Hofmann-Ourtius,    and 

Beokmann    intermolecnlar   rearrange- 
ments (SCHBOKTSB  and  Caspar),  A., 

i,  617. 
Bcnziminnzole.     2-iodo-     (PaulI      and 

Qubdbrmann),  a  .  i,  7'-'. 
Benzo  /'  anisidide,  8-nil  ro  ,  2:8  it'nitro  . 

2:1  and    1:2:8- 

(rtnitro     Rj  1 1  rdih  i 

i,  877. 
Bcnzobornylamide,  o  ,  m  ,  and  p  nitro- 
i  i  i  ■•  i .  i  iHDand  Barrow),  'I  . 

P., 
Benzo-  >//"heptadiononocarboxylic    acid 

I  mi  i  i  tnd  Bi  iim  1 1 > i  i.  .  A  .  i 
Bi  nzo  -in  '■heptadienoncdicarboxylio 

acid   and    its    dimethyl   alter,   ethyl 

illlVr-        l  ,,|li 

wnli    phanylhydraslne     Inm 

S.  n 


Benzoic  acid,  the  system  :  sulphur  and 

iKniYii,  A.,  ii,  802. 
electrolytic    reduction     to     aldehyde 

(Mf.tii.f.k),  A.,  i,  99. 
amino-     and     nitro-amino-derivatives 

of  (Bogert  and   Kbopff).   A.,   i, 

583. 
esters,    decomposition     of,    by     heat 

(Colson),  A.,  i.  302. 
detection  of,  in  foods  (Jokescv),  A., 

ii,  627,  707. 
detection     of,     in     meats     and     fats 

(Fischer  and  Grcenert),   A.,  ii, 

708. 
simple  method  for  detecting,  in  cran- 
berries (NeSTLBB),  A.,  ii,  426. 
detection   of,  in    fermented  beverages 

and  milks  (Robin),  A.,  ii,  273. 
and    cinnamic    acids,    separation    of 
ieringa),  A.,  ii,  191. 
Benzoic  acid,  silvi  r  salt,  action  of  iodine 

hi  (Bungs),  A.,  i,  472. 
sodium   salt,  action  of  sulphur  mono- 

rhloridc   on   (De.xham),  T..    1237; 

P.,  179. 
Benzoic  acid,  p-methylamino-  and 

o-p-methy]auiino-pheny]  asters 

(Rkvkrius  and  HE  LUO),  A.,  i.  .177. 

2-methyleycZoheJtyl    ester,    orys 

graph]  ol  I  Kevcizky).  A.,  i.  229. 
8:6-dinitropheny]  ester  (Hf.i.i.f.k  and 

Kammann),  A,  i,  5ii7. 
p-iod  -  i  ,  and  p-iodoxy -phenyl 

esters  (Willi  SRODTand  Wikgane  . 

A.,  i,  913. 
Benzoic      acid.      p-aniino-,      sulphate 
Hoi  brn  and  schoi  imi  ller),  a., 

i,  922. 

Inoino-    and    >»chloro-,    estimation 

of     the     pro, In, 'Is    of    nitration    of 

(Hoi  I  KHAN),  A.,  i.  28, 

iromO-2  amino  ,        preparation        of 

(  W ,      A     i.  882, 

bromo-       (Rosanoi  i       and 

Pragbr),  a.,  ii.  82, 
2  chloro  ■  no-,      2  bromo- 1- 

I  amino  ,  2  lu'oino-4  aiiiino- 

Bl  4NK8MA),  A.,  i.  B86. 

I  oli      i  .  ethyl  asU 

m  \nx  and  hsky),  A.,  i, 

175. 

miik    and 

1    \  .  i,  70. 
o  hydi   w  .     Bee  Salioj  lie  acid, 
rfthydroxy  .     Bee  Qentislc  acid, 
hydroxy  i  id. 

■  lam meiliN  1  and 

ami    anhydride    ol 

i IP 

i in  ,  and   li 

Bam  I  \  .  i . 
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Benzoic  acid,  p-nitro-,   /sopropyl  ester, 

and  p-amino-,    /.sopropyl    ester  and 

its      sulphate      (Farbenfap.uikf.n 

vorm.  F.  Batch  &  Co.),  A.,  i,  921. 

2-mtro-4-acetylamino-    (BoOKRT    and 

Kropff),  A.,  i,  585. 
2-nitro-4-ainino-,       preparation         of 
(Fai-.iiwerke      vorm.      Meister, 
Lucius,  &  Brfning),  A.,  i,  230. 
3:5-dimtro-4-hvdroxy-    (Salkoswki), 
A.,  i.  tits. 
Benzoin  and  benzil,  physical  properties 
of  solid  solutions  of  (VansTONE),  T., 
GOO;  P.,  30. 
Benzoin  /.•■'"butyl   ether,    latent  heat  of 
vaporisation  of  (Kvrbatoff),   A.,   ii, 
120. 
i/Benzoin  (Wren),  T.,  1583;  P.,  219. 
/•Benzoin     derivatives      (Wren),     T., 
1583  ;  P.,  219. 
racemisation   phenomena  observed  in 
the  study  of  (Wren),   T.,    1593; 
P.,   219. 
/■Benzoin  methyl  ether  (Wren),  T.,1584. 
/-Benzoin-a-oxime  and  its  mutarotation 

(Wren),  T.,  1587. 
/-Benzoin-8-oxime  (Wren),  T.,  1590. 
Benzonitrile,    o-amiuo-    (Reissert    and 
GkuBE),  A.,  i,  923. 
and    its    substitution   products,    pre- 
paration of  (Kalle  &  Co.),  A.,  i, 
793. 
3.4-<//hydrnxy-     {protoeattcluionitrih  ). 
and  itsdibenzoy]  derivative  (Ewins), 
T.,  14S8;  P., "210. 
o-nitro-,  preparation  of  (Kalle  &  Co.), 
A.,  i,  230. 
Benzophenone,  4-ehloro-3:5-f</uitro-,  3:5- 
i//nitro-4-amino-,  and  3:5-o.7nitro-4- 
hydroxy-  (Ullmann  and  Wosnf.s- 
sensky),  A.,   i,  475. 
2:8:4-(rthydroxy-,      trimethyl     ether 
(Herzig  and  Ki.imosch).  A.,  i,  733. 
3:4:5-/nliydroxv-(FiscnER),  A.,i,  310. 
Benzophenonee.   nitro-,   alkaline   redac- 
tion of  the  (Carre),  A.,  i,  339. 
Benzophenone  sulphone,  2-  and  4-nitro- 

(Mayer),  A.,  i,  S24. 
2o-Benzophenone-3-phenylindazole 

(Carre),  A.,  i,  262. 
a-Benzopinacolin,  i:4':i":4'"-tetra~ 

chloro-,    transformation    of,    into    0- 
4:4':4":4'"-tetrachloiobenz"pinaeolin 
and  velocity  of  the  reaction    (MebB- 
burg),  A.,  i,  722  ;  (Montague),  A., 
i,  723. 
8  Benzopinacolin,  4:4:1':  l'"-tetra- 

chloro-,  transformation  of  1:1:4:1"- 
tetrachlorobenzopinacone,  and 

of  o-4:4':4'  :4' "-tctrachlorobenzo- 

pinacolin   into,  and  velocity  of  the  re- 
action (MEERBURG),  A.,  i,  722. 


Benzopinacone,  4:4': 4'  :  1 '-/<//<"  -hloro-, 
transformation  of,  into  #-4:4':4":4"'- 
tetrachlorobenzopinacolin  and  velocity 
of  the  reaction  (Meebbubg)i  A.,  i, 
722;  (Montagne),  A.,  i,  723. 

Benzopyrogallol.     See  Alizarin-yellow. 

Benzopyronium  derivatives,  synthesis  of 
(Decker  and  v.  Ff.llenberg),  A.,  i, 
116. 

Benzoquinone  from  the  standpoint  of 
the  law  of  entropy  and  the  partial 
valency  hypothesis  (Michael),  A.,  i, 

19  1. 

"Benzoquinone,  action  of  unsymmetrical 
benzoylphenylhydrazine     on     (Mc- 
Pherson     and     Lucas),      A.,     i, 
193. 
felttlbroino-.   action  of  sodium   hydr- 
oxide on  (Jackson  and  Fiske),  A., 
i,  6 f >  7 . 
in  -Benzoquinone   [resoquznone)    (Meyer 
and  Desamari),  A.,  i,  657. 
fe-ibrorao-    (Zincke  and    Schvvabe), 

A.,   i,  241. 
clilororfibronio-  (Zincke  and 

Schwabe),  A.,  i,  242. 
//-Benzoquinone.  constitution  of  (Hart- 
ley). T.,  52. 
absorption    spectra   of,    in  a   state  of 
vapour  and  in  solution  (Hartley 
and  Leonard),  T.,  34. 
/"Benzoquinoneanisyldi-imine      i  Wiu.- 
STATTEB  and  Kubli),  A.,  i,  977. 
y"Benzoquinone-/'-anisyldi-imine  and  its 
monohydrate         Wn.i  -l  alter       and 
Kubli),  A.,  i,  977. 
;"Benzoquinone-;'-anisylmonoimine 
(WlLLSTATTl  r    and    Kubli),    A.,    i, 
977. 
Benzoquinone-;-  chlorophenylimine, 
2:3:5-  frichloro-  (JACOBSON,  Bartsch, 
ami  Steinbrknck),  A.,  i,  682, 
Benzoquinoneoximecarboxylic  acid, 

preparation   of  (Houben,   Brassert, 
Ettinger,    and    Kellner),     A.,     i, 
645. 
^'■Benzoquinonephenyldiimine  and 

hydrochloride     (Willstatteb     and 
Kubli),  a.,  i,  977. 

;>-Benzoquinonetolyldi-iniine      and      its 

hydrochlorides     (Willstatteb    and 

Kri'.ii  .   A  ,   i.   '.'77. 
/•Benzoquinone  />  tolyldi-imine     (WlLL- 

,m  mi  1 1:  anil  Kubli),  a.,  i,  977. 
/•  Benzoquinone-y  tolylmonoimine      and 

its  hydrochlorides  (Willstatteb  and 

Kubli),  a.,  i.  977. 

Benzotetron  anilide,  toluidide.  and 
•piperidide.  See  1  Anilino-,  4-o-Tolu- 
iilino-,  and  i-Piperidino-coumarin. 

Benzotetron-3-carboxylanilide.  See  Cou- 
marin-8-carboxylanilide,  4 -hydroxy-. 
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Benzotetronic  acid.     See   Coumarin,   4- 

hydroxy-. 
Benzotetronic  acid  phenylhydrazide  (?). 

See  4-Phenylhydrazinocouuiarin  (?). 
Benzotetronyl  bromide.     See  Coumarin 
4-bromo-. 

chloride.     See  Coumarin,  4-cliloro-. 
l:2:3-Benzotriazine,    4-hydroxy-    (Reis. 

sert  and  Grube),  A.,  i,  925. 
c-Benzoxyazobenzene  (McPherson  and 

Lucas).   A.,   i,   193. 
Benz/.«oxazole-2  carboxylic     acid,      5- 

nitro-,      methyl     and     ethyl     esters 

( Borsch e),  A.,  i,  385. 
Benz<s <oxazolone       (Bamberoer      and 

1'yman'I,  A.,  i,  574. 
Benzoyl  chloride,  action  of  nitric  acid  on, 

in  presence  of  acetic  anhydride  (Kails- 

lake  and  Huston),  A.,  i,  301. 
Benzoyl  cyanide,  preparation  of  (Wisu- 

ckntjs  and  Schatee),  A.,  i,  99. 
Benzoyl    iodide    and    its    relation     to- 
wards simple  ethers  (Ki.iner),  A.,  i, 

715. 
Benzoylacetic    acid,   ethyl   ester   (Hoik 

and  Perkin).  T.,  2042;  P.,  296. 
Benzoylacetone  yx/oxide  (Pastureau), 

A.,  i,  208. 
Benzoylacetylmethylcarbinol,      bromo-, 

and  dtbromo-  (I)iei.s  and  Stephan), 

A.,  i,  473. 
$  Benzoyl  g-acetyl-a-methyl-  and  ethyl- 

propionic  acids,  ethyl  esters,  and  their 

pymzole  compounds  (Garner,  Res- 
dick,  and  Kink),  A.,  i,  552. 
^-Benzoyls  acetylpropionic  acid,  ethyl 

ester,   and  its  phenylhydrazone   and 

pyrazole    derivative   (Garnbr,    Red 

hick,  and  1'Ink  i.  A.,  i,  552. 
Benzoylacrylic  acid  (BorjQAULT),  A.,  i, 
187. 
and    its    oxime    and    Bemicarb 
(BonOAULT),  A.,  i,  102. 
Benzoyl -alanine,    methyl    ester  (Max), 

A  ,  i,  926. 
Benzoyl  alanine     and     -phenylalanine. 

lactii ii  sof  i  Hob  a  and  Sthobohxim), 

A.,  i.  S81, 
Benzoylalanyl      ohloride    (MORE    and 

Si  UOSI  iii:i  n),    A.,   i,   681. 
Benzoylalanyl  u  amino     butyric      acid 
iiuil    Hh    la  UoBB  and   Si  km 

si  iiein  ),  A.,  i,  581 . 
Benzoylamino-.      Bee    also    under    the 

nee. 
Benzoyl  /•  aminophcnylcthylamine    and 
hydro  hloi  id.-      i  B  iboer     and 
\\M  poli),   T.,   1739  ;    P.,      IS 
Benzoylamylamine,   t-chloro-,    new   de 
rivativi  iof(v,  Bb  m 

and    ethoxy  derivatives 
(v.  1 


4-Benzoyl-l-anilino-2'-thiophenol,     2:6- 

dinitro-  (Ullmann  and  Wusnessen- 

sky),  A.,  i,  475. 
Benzoylanthranilic-O-anhydride,  o- 

nitro-    (Schroeter  and  Eisleb),  A., 

i,  577. 
Benzoylaspartic  acid,  methyl  and  ethyl 

esters,  diamide,  and  chloride  (Max), 

A.,  i,  926. 
Benzoylazobenzene  (PoNZIO  and  Char- 

rier),  A.,  i,  443. 
Benzoylazo/i-chlorobenzene        (Ponzio 

and  Charrier).  A.,  i,  44-1. 
Benzoylazo-2:4-i/('chlorobenzene     (Pon- 
zio), A.,  i,  681. 
Benzoylazo-ju-toluene       (Ponzio       and 

(.'harrier),  A.,  i,  444. 
Benzoylbenzenesulphonylanthranilic 

acid,  o-nitro-,  ethyl  ester  (Schroeter 

and  Eisleb),  A.,  i,  578. 
»  Benzoylbenzoic  acid,  ifi-anisidide,  and 

anisidi.lc  «>!'  (METER   and   Turnau), 

A.,  i,  710. 
/>Benzoylbenzopheuone  (DelagBE),  A., 

i,  807. 
2  Benzoylbenz/woxazolone  (BaMBBROER 

and  PymanA,  A.,  i,  .".7 1. 
Benzoylbenzylideneacetic  acid   and   its 

sodium  salt  (Rt/hbmahn),  v..  L16. 
2-Benzoyl  l-benzyl-2-methylpyrrolidone 

and  its  oxlme  (Kriil.iNC,  and  Kkank), 

A.,  i.  9 
a-Benzoyl-S-?'-bromophenylhydrazine.  o- 

nitro-fl-nitroso-,    and   jS-nitroso-,   and 

its  metallic  derivatives  (Ponzio),  A., 

i,  338. 
a  Benzoylbutyric  acid  (Hope  and   Pur- 
rim,  T..  2047. 
a  Benzoyl/s.'butyric    acid,    ethyl     ester 

I  [OPB  and  PERKIN  I,  T.,  2046. 
Benzoylcamphidine  and  its  chlorinated 

amide  [v.  Bn  w        \  .  i,  B98.     < 
d  Benzoylcarvoxime        Pilosis       and 

Hahn),  A  .  i.  602. 
Benzoy  lchlorocarbamido     ( ( IHATTA  W  a  y 

and  Wi  NBOH),  T.,  180, 
i.  Benzoyl  it  ...  chlorophenylhydrazino 

Ponzio  and  I  harrier i,  a.,  i,  \  14. 
a  Benzoyl  H  2:4  .i/chlorophonylhydraz- 

ine  '  Ponzio  ,  A.,  i.  681. 
Benzoyl  i).  codeine     hydrochloride     nn.l 

methiodide    I  Knorr,    Bd  run,    and 

1 1  <  ■  i :  i  ii-.,    A  .    i,    v_',. 
a    and  fi  Benzoylcrotonic  acid.  $  amino  . 

ethyl   esters,  and  imide  ohloride  de 

in  ttive     I'.i  nary),  A.,  1, 
Bcnzoylcuniylglycollonitrile       I 

.mi  Dai  i  i,  r .  1 106, 

Bcnzoyldiiimiues.   nitro  ■ ol 

arocnal  lo,     md    thoii     no  derivatives 

|  PABBVl  i  i:i,i    v  "l:».  Ml  I  >l  1  K.I  I 
A    I. 
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Benzoyldibenzylamine   (Franzen),   A., 

i,  575. 
Benzoyldiwobutylcarbamide     (McKee), 

A.,  i,  635. 
A"-Benzoyl-l:2-dihydropapaverine    (Pr- 

KAH),  T.,  1622. 
4-Benzoyldiphenylamine,      2:6-rfi"nitro-, 

and      2:6-rf(uitro-2'-hydroxy-      (Ull- 

mann    and    WoSNBSSKHSKT),    A.,    i, 

475. 
jj-Benzoyldiphenylmethane   (Delacre), 

A.,  i,  807. 
Benzoylethanesulphonic    acid,    sodium 

salt  (Kohler),  A.,  i,  939. 
/9-Benzoylethanesulphonic    acid    (Koh- 

LEB),  A.,  i,  939. 
o-Benzoyl-o-ethylbntyric     acid,     ethyl 

estor,     preparation     of     (Hope    and 

Perkin),  T.,  204S. 
Benzoylfornialdehyde,       refraction      of 

(Smedley).  T.,  218  ;  P.,  17. 
Benzoylformic     acid.       See    Phenygly- 

oxylic  acid. 
Benzoylglycine.     m-nitro-,    etbyl    ester 

(Franzf.n),  A.,  i,   575. 
Benzoylgnaiacol-5-sulphonic  acid. 

potassium  salt  (Hoffmann  La  Roche 

&  Co.),  A.,  i,  7S9. 
Benzoylhordenine niethiodide  (Baroei:). 

T.,  2197. 
-V-Benzoyl-c-hydroxydiphenylamine 

Gambabjan  ,  A.,  i,  911. 
Benzoyl-y-hydroxyphenylethylamine 

(Baroer   and  Walpolb),   T.,    1722; 

P.,  229. 
Benzoyl-lactonitrile.  rVichloro-  (Francis 

and  Davis),  T.,  1407. 
Benzoyl-leucine,     methyl     and     etbyl 

esters,  amide,  and  chloride  of  (Max). 

A.,  i,  926. 
e-Benzoyl-leucine.     See  Hexoic  acid,  e- 

benzoylamino-. 
tf'-Benzoylmandelic  acid,  Z-menthyl  ester 

(MoKbnzie    and     Humphries),    T., 

1112. 
Benzoylmandelonitrile,    and    ^-chloro-, 

and  m-nitro-  (Francis  and   Davis), 

T.,  1404. 
Benzoyl-o-and-p-methoxymandelonitrile 

(Francis  and  Davis),  T..  1405. 
Benzoyl-/)-methoxymandelomtrile,      m- 

nitro-    (Francis    and    Davis),    T., 

1408. 
Benzoylmethyl-      and      ethyl /'-amino 

benzeneazo-3  naphthol  [Morgan  and 

Alcock\  T.,  1325. 
Benzoylmethyl-      and      ethyl-/>-amino- 

benzenediazonium  molybdates  (Mnr.- 

gan  and  Alcock),  T.,  1325. 
Benzoylmethylanthranilic  acid,  o-nitro-, 

and  its  methyl  ester  (Schroeter  and 

Eisleb),  A.,  i,  578. 


a-Benzoyl-a-methylbutyric   acid,    ethyl 

ester     (Hope     and     Perkin\     T. , 

2050. 
Benzoylmethyldii'^butyliwcarbamide 

and  its  hydrochloride  (McKee),  A.,  i, 

635. 
as  Benzoylmethyl-  and  ethyl/i-phenyl- 

enediamine   (MORGAN   and    Aixock), 

T.,  1322  ;  P.,  202. 
1-BenzoylT-methyl  3-i>propyh;/rfo- 

pentane  ami   its   oxime  (BoTTVEAULT 

and  Levallois),  A.,  i,  497. 
3-Benzoyl-2-methylquinoline     and     its 

oxime  (Stark  and  Hoffmann),  A.,  i, 

255. 
2  Benzoyl  S-naphthaquinoline        (Bor- 

sche),  A.,  i,  957. 
2  Benzoyl-3-naphthaquinoline-l-carb- 

oxylic     acid     (Porsche),      A.,     i, 

957. 
Benzoyl/3-naphthylglycollonitrile 

(Francis  and  Davis,  T.,  1406. 
4-BenzoylnicotLnic  acid  and  its  hydro- 
chloride,    and     3-benzoyhsonicotinic 

acid  (KlRPAL),  A.,  i,  509. 
Benzoyl-2:5-dinitro-4  aminophenoxy- 

acetic  acid,  nitro-  (Keverdin  and  de 

LUC),  A.,  i,  914. 
Benzoyl'^nitrohydroxyanilinoacetic 

acid,  nitro-  (Revebdin  and  DE  Luc), 

A.,  i.  914. 
Benzoyl  2:3-(or  2  6><Vnitro-4-methyl- 

aminophenol.  nitro-   (Keverdin  and 

de  Luc),  A.,  i,  378. 
Benzoyl  p  nitrophenylethylamine  (Bar- 

ger  and  Walpolb),  T.,   1721 ;  P., 

229. 
o-Benzoylornithine   FISCHER  and  Zemp- 

les),  A.,  i,  303. 
/i-Benzoyloxyacetophenone,     oi-benzoyl- 

amino-    (TUTIN,  CATON,   and   Hann), 

T.,  2120. 
/'-Benzoyloxyanilinoacetic  acid  (Rever- 

hin  and  df.  Luc),  A.,  i,  913. 
o-Benzoyloxybenzaldehydeacetylphen- 

ylhydrazone   (AnwEBS    and     Eisen- 

I  OHB),  A.,  i.  C17. 
'.'  Benzoyloxybenzylacetamide  ( A u w  eks 

and  ElSENLOHB),  A.,  i,  916. 
2-Benzoyloxybenzylacetanilide,        3  5- 

itbromo-     Ai  WEBS  and   ElSENLOHB), 

A.,  i.  916. 
2-Benzoyloxybenzyl -p  nitroacetanilide. 

3:5-rfi'brnnio-    (AuWERS    anil    Eisen- 

lohr),  A.,  i,  916. 
Benzoyloxyhomopiperonylonitrile 

(Francis  anil  Davis),  T.,  1406. 
o- Benzoyloxy  7  phenyl;  vicrotononitrile 

Pbancis  am!  Davis),  T..  1406. 
Benzoyl/c /oxysulphonic  acid,  potassium 

salt  (WiLLsl'ATIERand  HAUENSTEIN), 

A.,  ii,  567. 
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Benzoylphenacyldialuric  acid  (Kuhlinu 

ami  Schneider),  A.,  i,  425. 
3-Benzoylphenothiazine,  5-uitro-  (Ull- 

mann    and    AVosnessensky),    A.,    i, 

475. 
3-Benzoylphenoxazine,    5-nitro-     (Ull-   j 

MANX    and    Wosxessexskt),    A.,    i, 

470. 
Benzoylphenylalanine,  methyl  and  ethyl   ! 

esters,  amide,  and  chloride  of  (Max1, 

A.,  i,  926. 
Benzoylphenylanthranilic  acid,  o-nitro-,    I 

and   its  methyl  ester,  and  silver  salt 
Schroeter    and     Eisleb),     A.,     i, 

Benzoylphenylazomethylene  (azibenzil), 

mechanism  ot"  formation  of  diphenyl- 

keten    from    (Schroeter   and    MOT- 

bohmann),  A.,  i,  774. 

Benzoyl-a-phenylbenzylhydrazine,      m- 

nitro-  (Franzes),  A.,  i,  676, 
a  Benzoyl-/3phenyl/"butyric  acid,  ethyl 

ester  (Hope  and  Perkin),  T.,  2046. 
Benzoyl  ><-phenylenediamine         hydro- 
chloride   (Morgan    and    Alcock  . 
T.,  1323  ;  P.,  202. 
nitro-  (Farbwbrkb  vorm.  Meistbr, 
Lucius,  4  Brunikg),  a.,  i,  607. 
Benzoyl/'  phenylenediaminesnlphonic 
acid,      preparation     of     (Badischb 
Anii.in-    &    Soda-Fabrik),     A.,     i, 
964. 
.V-Benzoylphenylethylamine.  a-p- 

hydrox\   [Tui  is,  C  ltoh,  and  Bank), 
f.,  2123. 
a-Benzoyl/3  phenyl  a  ethylpropionic 
acid,  ethyl  ester  (Hops  and  Perkin), 
T.,  2060 
-V  Benzoyl  3  phenylglycyl  p  cresol   and 
its  oxime  (Adwerb  and  Mullbb),  A., 
i,  228. 
Benzoylphenylhydrazine,     method      of 
\m.i:i,i  and  Oabtbi.- 
lama),  A.,  i,  421. 

t trical,  on  e-benzo- 

quinone  (Hi  I'm  b  ion  and  Li  • 

A., 

w  i  jlk  BNl  a  and   I'.i  i 
I   81. 
2  Benzoyl  3  phenyl  /)-naphthnquinoline 
in      A..,  i 

2  Benzoyl  3  phonyl/J-naphthnquinolino 

1-carboxylic  acid    (B i       A.,    i, 

3  Benzoyl  2  phonylquinolino      and      Eta 
oxfme  (8l  w.u  and  ll"i  i  H  INK),  A.,  i, 

Bcmoylphoiphamic    acid    and    ohlntido 
I  and  Wol  i    *  i  .   I 
P  . 
Bonzoylphthalyloadav.  rim.    \     Bl 


d-    and      tf/Benzoylproline,      m-nitro- 

(FisiiiER  and  Zemplen),  A.,  i,  793. 
a-Benzoylpropionic     acid     (Hope    and 

Perkin),  T.,  2045. 
3-Benzoyl-liscpropyl'(/<'?opentane     and 

its  oxime  (Bouveault  and  Leval- 

lois),  A.,  i,  497. 
yS-Benzoyl  a-styrylpropionic      acid,     o- 

cyano-,    ethyl    ester  (Haworth),  T., 

484. 
-V-Benzoyltetrahydropapaverine,       and 

bromo-    (Pyman),     T.,     1617  ;     P., 

217. 
Benzoyl -/)-tolylglycollonitrile  ( Francis 

andDAVis),  T.,  140.".. 
-V  Benzoyl  3/>-tolylglycyl;i  cresol  (Au- 

wers  and  Mi'i.i.Ei:),  A.,  i,  223. 
a-Benzoyl  0  /'-tolylhydrazine      (PoNZIO 

and   ChaRBIBB),  A.,  i,  444. 
/i-Benzoyltriphenylcarbinol  (Delacre), 

A,,  i.  807. 
I>  Benzoyltriphenylmethane  (DKLAOBX), 

A.,  i.  807. 
Benzoyltropeine     d-camphorsulphonate 
(Barrowcliff    and    Tutin),    T., 
1972  ;  r.,  257. 

salts  of,   and  0;  m-,  and   p-hydroxy-, 
salts  of  (.Iuwf.it  and  PYMAN),  T.. 
1028. 
Benzoyl-^tropeine,    it-     and    ({-bromo- 

camphorsulphonates     I  Barrowcliff 

and  Ti tin).  T.,  1972;  P.,  267. 
Benzyl  alcohol,  3 :4-f//hydi'iixy-,  carbonate 

acetate  [Pai  a  and  Alexander),  A., 

i,  590. 
Benzyl    bromide,    (J«bromo-o-hydroxy-, 
heptoatsa  of  (Aatvi  bbs,  Danni  in., 

and  MULLBB),  A.,  i,   188. 
chloride,  condensation  of,  with  diethyl 
malonate,  and  »iili  methyl  i 

ite,     by     caloium     ethoiide 

Pi  KK1N  and  I'll  \  I  r),  'I'.,   162. 

///hydroxy  .  carbonate    Pai    v  and 

Am  i  1KB]  a),  A.,  i.  590. 
m-nitro-  (CabrI  i,   L,  i,  :<00. 

ide.     Bee  Phi  nitrite. 

i  1 1 ,.  i .   form  ttiori   oi     W  BQ8i  hi  ID1  i  I, 

A.,  i.  26, 
oo-i/i.lil 2:2'-d»'uitro-,  diaoetoxj 

derivative,   ao  d  and 

l :  I'  rfinitro  ,andaa  ; 

ami        II         hi  K)         El  ISO]     and 

Haas)  A     I, 
m-nitro  (Oabrj  .  \  ,  1,  :>00. 
merca]  tan,     tot  Ion     <d     phosphoi  as 
pentabromide  and   ponUohlorida 

111    III  and   l.i   ',  I   i     .     \    , 

o  ,    »»•,   mid   />  niii"      Pi  [i  i     and 
| 
potassium  aslenosnlphate  (Pi  u  ■  and 
P 
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Benzyl  potassium  selenosu^phato,  o-,  m-, 
and  p-nitro-  (Price  and  Jones),  T., 
1729;   P.,  234. 
di'selenide    (Price    and    Jones).    T., 
1729;  P.,  234. 
o-,    m-,  and   p-idtro-    (Price    and 
Jones),  T.,  1729  ;  P.,  234. 
sulphide,     a-hylroxv-     (Fromm    and 

Erfukt),  A.,  i,  902. 
rfi'sulpliide,   and  o-nitro-,   preparation 
of  (Price  and  Twissl,   T.,    1490  : 
P.,  211. 
sulphoxide,    constitution    of  (Fromm 
and  Erfurt),  A.,  i,  902. 
a  possible  case  of  dynamic  isomerism 
(Smyth is),  T.,  349. 
ptrthiocyanate    (Rosenheim,     Levy, 
and  Grunbaum),  A.,  i,  776. 
Benzylacetophenone,a6-rf;'bromo-, stereo- 
isomers modifications  of  (Smedley), 
P.,  259. 
Benzylamines,    cvano-    (Fischer    aDd 
Woltbr),  A.,  i,  638. 
methylated  (Emde),  A.,  i,  709. 
Benzyl/f-aminophenol  and  its  salts  with 
acids      (Chemische      Fabrik      ait 
Aktien  vorm.  E.  Schering),  A.,  i, 
915. 
BenzylammonirLmiridichloride(GuTBiER 

and  Lindner),  A.,  ii,  1026. 
Benzylaniline.  m  cyano-,  and  its  hydro- 
chloride, picrate,  and  nitrosamine, 
and  p-cyano-,  and  its  hydrochloride 
and  nitroso-derivative  (Fischer  and 
Woltkr),  A.,  i,  639. 
Benzylanthrone,     rffchloro-    (Padoya), 

A.,  i,  655. 
Benzylboric  acid,  and  its  isobutyl  ester 
(Khotinsky   and    M blamed),   A.,   i, 
864. 
Benzylchlorocarbamide       (Chattaway 

and  Wunsch),  T.,  134. 
Benzyl"'- chlorocarbamide   (ChattAWAT 

and  Wcxsch),  T.,  134. 
BenzylC/i'chlorocarbamide  (Chattaway 

and  Wtj*8i  H  ,  T.  134. 
Benzyl i'.s'jcoumaranone   (Czaflicki,    v. 
Kostanecki,  and  Lampe),  A.,  i,  235. 
l-Benzyli'sudialuric  acid    JOHNSON  and 

Jones),  A.,  i,  60. 
Benzyldiethoxysilicyl    oxide    (Martin 

and  Kipping),  T.,  310. 
Benzyldihydrocarvone    and    its    oxirae 

(Szelinski1,  A.,  i,  246. 
Benzyldihydropulegone  and   its   oxime 

(Szeli.nski),  A.,  i,  246. 
l-Benzyl-3:4-dihydro.  v  quinoline  and  its 
picrate  and  platinichloride  (Pictet 
and  Kay),  A.,  i,  514. 
a-Benzylaa  dimethylacetophenone  and 
its  oxime  (Hai.ler  and  Baver),  A., 
i,  655. 


9-Benzyl-2:10-dimethyldihydronaphth- 
acridine  (Freund  ami  Bods  ,  A.,  i, 
515. 

Benzyldimethy  1  p-phenylenediamine,  o- 
cyauo-,  and  its  hydrochloride  picrate, 
and  nitro-derivative,  and  p-cyano-, 
and  its  nitrosamine  (Fischer  and 
Woltbe),  A.,  i,  639. 

l-Benzyl-3:4-dimetbyluracil  (Wheeler 
and  McFARLAND  .  A.,  i.  678. 

3  Benzyl- l:4-dimethyluracil  (Wheeler 
and  McFakland),  A.,  i,  678. 

2-Benzyldiphenyl,  4:4'  dianrino-,  and  its 
hydrochloride  Cabbk),  A,  i,  262. 

3  Benzyldiphenyl,  4:4'-diamino- 

(Carrf.),  A.,  i,  339. 

Benzylethylacetic  acid.  See  j8-Phenyl- 
a-ethvlpropionic  acid. 

Benzylethylammonium  iridiehloride 

Gi  tbier  and  Lindner),  A.,  ii,  1026. 

Benzylethylpropyl.sobutylsilicane,  pre- 
paration of  (Kipping  and  Davis),  T., 
73  ;  P.,  9. 

(/'-BenzyletbylpropyL'subutylsilicane- 
sulphonic  acid  and  its  salts,  and  ex- 
periments on  its  resolution  (Kipping 
and  Davis),  T.,  69  ;  P.,  9. 

1 -Benzyl  2  ethylthiol  4  methyldihydro- 
6  pyrimidone  l  Wheeler  and  McFak- 
land ,  A.,  i.  678. 

?e>7.-Benzylfenchol(LEnoiDE),  A.,  i,  596. 

Benzylfurfuraldehyde  and  its  oximes 
and  phenylhydrazide  Fenton  and 
Robinson),  T.,  1335  ;  P.,  193. 

8  Benzylglutaric  acid,  aa'-dicyano-,  and 
its  silver  salt  (Haworth),  T.,  484. 

Benzylidene,  2-chloro-4-acetylamino-, 
diacetate  of  Blanksma),  A.,  i,  936. 

Benzylidene  compound.  CnH1;,X4  (v. 
Pf.ciimann  ami  Bauer),  A.,  i,  271. 

Benzylideneacetazine  (KnOpfeb),  A.,  i, 
188. 

Benzylideneacetophenone.  p.  p-«Kchloro-. 
See  Phenyl  p-chlorostyryl  ketone, 
p-chloro-. 

l-Benzylideneamino-2:5-dimethyl-l:3- 
triazole,  wi-nitro-  (Pellizzari),  A.,  i, 
535. 

3  Benzylideneamino-2-methyl-4-quin- 
azolone  (Boc.ert  and  Gortner),  A., 
i,  679. 

4  Benzylideneamino-l-phenol-2  sul- 
phonic  acid,  potassium  salts  (Bauer), 
A.,  i,  470. 

Benzylideneanhydroacetonebenzil,    iso- 

meride  of  ,Gi:ayi,  T.,  2143. 
Benzylidene-;i-anisidine  2-snlphonie 

acid,  potassium  salt  (Bafer\  A.,  i, 

470. 
Benzylideneanisylidene  .■/■■'  ■pentanones, 

stereoisomer^,  preparation  of  (Stobbe), 

A.,  i,  309. 
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Benzylidenebenzhydrazide-oxime  (Wib- 

LAND  .  A.,  i,  885. 
Benzylidenebis  4  hydroxy-7-methyl- 

coumarin   (AhsiHutz,  Wagner,  and 

Junkersdorf),  A.,  i,  664. 
Benzylidentcamphors,    u-,    m-,    and    p- 

hydrnxy-,  preparation  of(HALi  ek  and 

BAUER),  A.,  i,  595. 
BenzylideneisocoumaranoneiCzAPLicKi, 

v.  Kostanecki,  and    Lampe),    A.,  i, 

236. 
Benzylidenecoumaranones,      con  version 

of,  into  flavonols  (AuwERS  and  Mi  :.- 

i.er),  A.,  i,  45. 
Benzylideneglycol.  ('/hydroxy-,   carbon- 
ate    diaceti!.       I'ui.y    and     Alex- 
ander), A.,  i,  590. 
Benzylideneguanylcarbamide    and    its 

picrata      (Ostrogovich),       A.,       i, 

461. 
Benzylidene-/'  hydroxylaminoacetanil- 

ide     (BRAND     and     StOHR),     A.,     i, 

564. 
3  Benzylidene  6-methylflavanone     (Ar- 

wki.s  and  ARNDT),  A.,  i,  669. 
4-Benzylidenemethyl  6  methyl  2-pyr- 

imidone     and    its  sodium    salt,    and 

hydrochloride,  nitrate,  and  sulphate, 

and  p-hydroxy-derivative  (Stark  ,  A.. 

ii,  261. 
Benzylidene-3  methylphthalide     (MOl- 
i  !  i:  .   A.,  i,  159. 

mi  ro  (Mi  in  i: ',  A  .  i.  160. 
3-Benzylidene  6  methylthioflavanone 
and  ils    bromide    and   hydro.vylaniinc 

additive     product      (Auwehs     and 

ABBOT),  A.,  i,  668. 
1-Benzylidenenaphthylhydrazone  4  sul 

phonic  acid,   sodium   sail  (BUOBBBBB 

and  3i  bmidi  |,  A  ,  i.  522 
2  Bonzylidenenaphthylhydrazone  6  sul- 

phonic  acid,  sodium  sail.  (BlICHBBBR 

anil  SrilMlM  ).   A.,   i.  522, 
Benzyl  ideneoxaldihydrazideoxiruo 

(Will  v  -.  i .  > .  A.,  i,  S85. 
Bcnzylideneoxindole.au  I 

and    p  hydl  I    *-':  1-  and    9    I 

1 1 % < ! r - .         i\    ii i   ind  Baoard),  A.,  i, 
,    i 
Bcnzylidenephosphamic     chloride,     a- 

III  BBR1  IV    and     WuRI:  mi, 
T.,    P  19;    I'.,    K'". 

10  Benzylidenephthaloperine     (8 

A  ,  i 
Benzylidene  m  toluidine,     »i       U 

hydro        Sbnibe  and    Bbi  phi 

'I'  ,  1981. 
Benzylmalonamide,     0-nitro 

an. I  Si  ill  l  zi    ,   A  .  i 

Rinzylmalonic  ocid,   p  I 10  ,  and    itl 

and 

I :  i  . , 


Benzylmalonic  acid,  p-iodo-  (Abder- 
hai.pen  and  Brossa),  A.,  i,  800. 

Benzylmethylacetic  acid.  Sec  /3-Phenyl- 
n-methylpropionic  acid. 

Benzylmethylamine,  o-cyano-,  and  its 
hydrochloride  and  auri.hloride  (Fi- 
scher and  AVoltek\  A.,  i,  639. 

/3-Benzyl-j3-methylbutane  (Tafkl  and 
JURGENS),  A.,  i,  545. 

9-Benzyl-10-methyldihydroacridine 
(Kreunp  and  Roue),  A.,  i,  515. 

1  Benzyl-2-methyl-l:2-dihydroi.Noquinol- 
ine  and  its  derivatives  (FREUND  and 

Bode),  A.,  i,  516. 

2  Benzyl- 1 -methyl- A--cw?<'hexene  (M.U- 
RAT),  A.,  i,  147. 

Benzyl-3  methylphthalide  (MOlXER), 
A.,  i,  159. 

1  Benzyl  2-methylpyrrolidone,  2-oyano- 
(KUHLINQ  and  Frank),  A.,  i, 
955. 

l-anilS-Benzyl-4-methyluracil(WiiF.KL- 
er  and  MoFarlakd),  A.,  i, 
678. 

5  Benzyl-4  niethyluracil,  2-thio- 
( Wheeler  ami  McFarland),  A.,  i, 
678. 

Benzyl  n-naphthylamine,  2:4-o!»nitro- 
(ULLMANN  and    Brivk),   A.,   i,   22. 

A -Benzyl  <nitrobenzaldoxime  hydro  ■  n 
perioili  les  (I'.i.rm  ann,  K.HKKt',  Ni'.r- 
BOHBR,  and  Scuta/.),  A.,  i.  654. 

Benzyl-/'  nitrophenylhydrazine,  ii 

bronio-;>  liydrnxy-,       a- A*  acetate       of 
(AUWBRS     and      DANNBHL),      A.,      i, 

•j -j ; 

2  Benzylperimidineand  its  salts  (Sachs), 
A.,  i",  128. 

Benzylphenaceturio  acid,  d.rivatu 
(Kropp,  Decker,  and  Zobllner),  A., 
i,  888. 

Benzylphthalimide  (TlNQLB  and  Bun- 
ton),  A  .  i.  799. 

10  Bcnzylphthaloperine,  10  hydroxy- 
(Sachs),  a  .  i,  180. 

Benzylpipocoline,  .' ,  and  its  hyd 
tartrate,  and  aurichloride,  an 
( Laden bi  no    and    Soai  oki),    a.,   i, 

o  Bcnzylthiolaorylio   acid,    fi  by  lew  , 

■  'li    I  ',  ION   and  Hi   i     l  1,     \    , 

i.   748 

2-Bonzyl thiol  5  benzyl-4 -mothyldihy- 
dro  6-pyriiniilonc        W'liuiii;       and 
\b T  \ki  \\  i'  .    \  .  i,  678. 

8-Bonzylthioloytosino       JoHNIOM 
i  .i  i    i  I,  A,  i..  7  1 1. 

6  Benzylthiol  2  othylthiolpyrimidiiK.  8 
ohloro-,  and  6  amino  (Johnson  and 
i.i  i  n  ,  a.i,  746. 

6  Benzylthiol  2  othylthlol-0  pyrimidone 
(John  on  and  i  .1  1  ■  1 |,  \  ,  I, 
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6  Benzytthiol  4  methyl-2-pyriniidone,  o- 
nitro-  (Wheeler  and  McFarlanio, 
A.,  i,  970. 
5-Benzylthiol-6pyriniidone,  2-thio- 
(  Johnson  and  Gdest),  A.,  i, 
745. 
5  -Benzylthioluracil       (Johnson       and 

Guest),  A.,  i,  744. 
3-Benzylaracil.pivi  aration  of  (Wheeler 

and  Johnson),  A.,  i,  677. 
Benzyluracils,     1-   and  3-,    5-hydioxy- 

(JoHNsON  and  JONES),  A.,  i,  60. 
„2-Benzyl-5-veratryloxazole  (Robinson), 

T.,  2173;  P  ,  295. 
Bergamot   oil,    analysis  of  (Berte  and 
ii,  352. 

sucro-clastic  enzymes  in 
Irvine,    and   Dobson  . 


plants,    preparation   : 
of    (ScHULZE),    A., 


nd 
ii. 


Komeo),  A. 
Beta  vtilgaris, 
(Robertson, 
A.,  ii,  695. 
Betaine   from 
estimation 
605. 

beliaviour  of,  in  the  animal  organism 
(Kohlrausch),  A.,  ii,  918. 
Bctula  alba,  oil  from  (Haensel),  A.,  i. 

111. 
Bianthrone.     See  Dianthraquinone. 
Bile,  chemical  treatment  of  (Piettre), 
A.,  i,  206. 
derivatives,      hemolytic      action     of 
(Mai  Lean  and  Hutchinson),  A., 
ii,  816. 
green   pigment    of  (Piettre),  A.,  i, 

115. 
influence  of,  on   diastases  (Wohlge- 
muth), A.,  ii,  1038. 
ox.     See  Ox-bile, 
of  the  walrus.      See  Walrus. 
Bile  acids,  reaction  of,  with  rhamnose 
and      5-methylfuraldehyde      (Xf.u- 
berc),  A.,  ii,  195. 
separation  of  (Piettre),  A.,  i,  206. 
Bile  pigments  (Kuster),  A.,  i,  319. 
Bilianic  acid,  fusion  of,  with  potassium 
hydroxide  (v.  Furth  and  Jerusalem), 
A.,  i,  697. 
Biliary    acids,    detection    of,    in    urine 
(Wittels   and    Welwart),    A.,    ii, 
1057. 
Biliflavin  (Piettre),  A.,  i,  402. 
Bilirubin    Tiettre),  A.,  i.  402. 

and   its   fission   products   (EuSTNSR), 
A.,  i,  319 
Biliverdin    and    its    fission     products 

(Kuster),  A.,  i,  319. 
Binary     systems     containing     sulphur 

(Kbutt),  A.,  ii,  228. 
Bio-chemistry    of    hemolysis    (Moore, 
Wilson,   and    Hutchinson),   A.,  ii, 
815. 
Biological  action  of  salts  (SCHL0S8),  A., 
ii,  598,  1032. 


Birch  bark  oil  (Haensel),  A.,  i,  ill. 
Birds,    occurrence    of    silicic    acid    in 

(Cerny  I,  A  .  ii,  911. 
m-Bisacetanthranil.      See    wo-Phthalic 

acid,  4:6-diacetylamino-,  dilactam  of. 
Bisacetoacetyl-l:5-naphthylenediamine 

(Finder  and  Spit/,),  A.,  i,  523. 
Bisbenzeneazo-a-naphthol    mercuriacet- 

ate  (Mitchell  and  Smith),  T.,  1435  ; 

P.,  209. 
Bisbenzoylazodiphenyl  (Ponzio),  A.,  i, 

6S1. 
Bis-A'-benzylanisaldoxime  hydrogen  tri- 

iodide  (  Beckmann,  Ebert,  Netscher, 

and  Schulz),  A.,  i,  653. 
Bis-2':4':6 '-/nDromobenzeneazo-a-naph- 

thol  (Mitchell and  Smith),  T.,  1437  ; 

P.,  210. 
Bisbromopiperonylidenebenzidine  (Tor- 

i:fy  and  Clarke),  A.,  i,  421. 
Bisbromovanillidenebenzidine    (Torrey 

and  Clarke),  a.,  i.  421. 
Bischloroacetylcrotonic  acid,  fl-amino-, 

ethyl  ester  (Bexary).  A.,  i,  889. 
Bis-desmethylbrucinolone  (I.euchs  and 

Weber),  A.,  i,  954. 
Bisdiketohydrindene    (diphlhalyl  ethane) 

(Yoswinckei.  .  A.,  i,  166. 
Bis(4:5-dimethoxy-2-/3-ethylaminoethyl- 

benzvlidene  acetone    and    its    hydro- 
chloride (Pyman),  T.,  1747. 
Bis(4:5-dimethoxy-2-/3-methylamino- 

ethylbenzylidene)-acetone      and      its 

diliydrochloride  (Pyman),   T.,   1274  ; 

P.,  "190. 
3:3-Bisindole  i  W'AHLand  Bagard),  A.,  i, 

330. 
Bismarck-brown,   rate  of  formation   of 

(Vblet),  T.,  1189;  P.,  175. 
5:5-Bis-;>-methoxyphenylthiohydantoin 

(BlLTZ,    KrrBS,    and   Sf.ydel),    A,,   i, 

526. 
Bis(2-£-methylaminoethylbenzylidene)- 

acetone  and  its  ./.lndriodide  (Pyman), 

T..  1750. 
Bismethylcoumaranones      (Fries     and 

Finck),  A.,  i,  44. 
Bismuth,  atomic  weight  of  iHutbier  and 
Mehler),  A.,  ii,  55  ;  (Gutbier  and 
Janssen),  A.,  ii,  56. 

and  thallium,  mixed  crystals  of 
(Tammann  and  Masing),  A.,  ii, 
669. 

and  bismuth  chloride,  electrical 
conductivity,  viscosity,  and  density 
of  mixtures  of  (Aten),  A.,  ii, 
537. 
Bismuth  alloys,  with  cobalt  (Du.  BL- 
LIEZ),  A.,  ii,  242. 

with  tin,  temperatures  of  fusion, 
specific  heats,  and  densities  of 
iMarenin),  A.,  ii,   117. 


i-jn; 
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Bismuth    salts,    action    of   ammoniacal 
hydrogen   peroxide  on   (Gutbier  and 
Buxz),  A.,  ii,  407. 
Bismuth  bromide,  analysis  of  (Gutbier 
and  Mehlek),  A.,  ii,  55. 
hydrolytic  decomposition  of  (Dubui- 
say),  A.,  ii,  742. 
chloride,     hydrolytic    dissociation    of 

(Dubkisay),  A.,  ii,  406. 
thallous     chlorides     (Ephraim     and 

Barteczko),  A.,  ii,  237. 
halides,    hydrolysis    of    (Herz     and 
Bulla),  A.,  ii,  320. 
influence    of   temperature    on    the 
hydrolysis  of  (Heuz  and  Bulla), 
A.,  ii,  674. 
hydroxide,  equilibrium  reactions  with 
IIf.iiz  and  I'.illa),  A.,  ii,  896. 
and  its  behaviour   towards  alkalis 
(Moser),  A.,  ii,  320. 
iodide,    hydrolytic    decomposition    of 

(Dubrisay),  A.,  ii,  812. 
trioxide,  solubility  of,  in  alkali  hydr- 
oxides   (Knox),    T.,     1760 ;     P., 
226. 
oxyiodides  (DuBRiaAY),  A.,  ii,  812. 
sulphate,  Bynthesis  of  (Gutbier  and 

JANBSEN),  A.,  ii,  56. 
frtenlphide,    solubility    of,    in    alkali 
sulphides    (Knox),    T.,    1700;    P., 
226. 
Bismuthous  compounds  I  Hf.rz),  A.,  ii, 
150. 
Bismuth  organic  compounds  : — 
Bismuth     paranucleate     (RlCHTER), 

a.,  i.  276. 
Bismuth    salts    of    brominated    cate- 
chols     (OHEMI80HB      FABRIB      \  ■  'N 

ih  i  den),  A.,  i.  169, 
Bismuth,   lead,   oopper,    oadmium,   and 

mercury,  microohemieal  analysis  of 
ioobi      1     i'   96 
estimation    of,   in    "bismuthum    tri 

bromophenylicura  "  (Sohlenk),  A.. 

ii,  705. 
rolnmetric  estimation  of  (1 

and   InDBA),  A.,  ii,  270. 
and   lead,  an  ml  ital  its   separation  of 

I  ;  Mill  i  Y  an  I   11  i  \   .  li. 

Bismuthous  compounds.     Bee  undi 
math. 

Bis  2:4  '//nitrophonyldianthranilido 

in:  and  Siblxb),  A.,  i,  676. 
Bis  8  nitropiporonylidonoboniidinn 
(ToRRIT  and  OTiABKE),  A  .  i     13 
22  Bisoxythlonaphthon.       See     Thlo- 

iii'l 
Bis  V  phenylbomaldoxime  l> 

lodids  and   th.  i"l\  1 

derii  >: 

d  -.rni  i  /i 


Bistetrazyl.      iihydroxy-     (Wieland), 

A.,  i,  8S5. 
Bis -X-t'-tolylanisaldoxime  hydrosen  tri- 

and  /Kxta-iodide  (Beckmann,  Ehekt, 

Netscher,     and    Schulz),     A.,     i, 

653. 
Bitter  principles  and  glucosides,  estima- 

of.  with  Zeiss  immersion  refractometer 

(Utz),  A.,  ii,  193. 
BitumenB       and       carbonaceous       sub- 
stances    (Charitschkoff),     A.,     i, 

39. 
Bityite     from    Madagascar    (Lacroixi, 

A.,  ii,  58. 
Biuret,  acid  product  of  the  synthesis  of, 

by  ethyl  cyanoacetate,   and  cyanuric 

acid,    and     their    salts,    comparative 

crystallography  of  (Billows),  A.,  i, 

462. 
Biuret  reaction,  compounds  showing  the 

[Tsi  iiiv.aeff),  A.,  i,  369. 
Bixin,  constitution  of  (van  Hasselt), 
A.,  i,  598. 

methyl     and       ethyl     ethers      [VAK 
Hasselt),  A.,  i,  598. 
/  .<Bixin  (van  Hasselt),  A.,  i,  598. 
Blast-furnace     slags,     constitution    of 

Tiikusner),  A.,  ii,    240. 
Bleaching     powder.  n      of 

(Orton  and  Jones),  '['.,  757. 

a  crystalline  (Orton  and  Jones),  T., 

751  ;  P.,  74. 

imation  of  the  alkalinity  of  (Ohton 
and  Jones),  a.,  ii,  701. 
Blendes,  spectographic  analysis  of  (Ur- 

BAIn),  A.,  ii,  1026. 
Blood,  dissociation  curv.    ,.f  (Barituikt 
and  I '  LMI8),  A.,  ii,  81  :"•. 
oxidative  processes  in  the  (Morawi  i 

A.,  ii.  592. 
behaviour  of   acetylene    to    (I.ewin, 
Mi  kith:,      and      SI  I  KOI  tt),     A.,     i, 

B67. 
prolonj  ed  i    isb  nee  ol   adrenaline  in 

.1  ll  180*  i     \  ,  ii,  159. 

"albumoee"  in  normal  (Bywaters), 

A.,  i' 
catal.i  s  ol     I  niu\,   'I'm  I 

Wiorxbn),  \  .  i'.  ■"•-'I  ;  (Ol 
A.,  ii.  682. 
v  ition       Mbli  i  ■  m  I,     A.,     it, 

tlORAWITS),     A.,     i  . 

.  i  i    .     M  i  i  i  vi 
S80, 

and  call  I fowood) 

681. 

■  ....    ul  iiniii  Inn.'  of,    in   man  i  \ 

A.,  ii,  68. 
behai  lour  "I  die  ti  m  Id  the  I  Wont 

aim  i  n 

•  I. ,.  i ,  ...  in  ii...  ,i'u;i  so*  and 

ii  v i : i > i  .  A.,  ii,  08. 
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Blood,  linking  of  the  iron  in  the  colour- 
ing matter  of  (Willsiatter),  A.,  i, 
979. 

absorption  of  nitrous  oxide  by  (Sie- 
beck),  A.,  ii,  679. 

oxygen,  capacity  of  (Boycott  and 
Douglas),  A.,  ii,  249. 

proteic  acids  in(BROWissKl),  A.,  ii,  69. 

sugarof(MlCHAELisand  Ron  A;  I.kpinf. 
and  Boi-lcd),  A.,  ii,  68  ;  (Boycott 
and  Douglas),  A.,  ii,  249;  (Ml- 
chaelis  and  Bona),  A.,  ii,  6S0  ; 
(Rosa  and  Michaei.is),  A.,  ii,  680. 

partition  of  sugar  in  \Hollinger), 
A.,  ii,  496. 

total  sugar  in  plasma  and  globules  of 
(L£fine  and  Boulud),  A.,  ii,  903. 

and  related  colouring  matters,  clinical 
methods  for  detection  of  (Schumm), 
A.,  ii,  195. 

phenolphthalein  as  a  reagent  for 
(Pozzi-Escot),  A.,  ii,  195. 

ami  pus,  tests  for  |  Kastle  and 
Roberts),  A.,   ii,  528. 

and  serum,  electrochemical  measure- 
ment of  alkalinity  in  (Michaei.is 
and  Ron  a),  A.,  ii,  680. 

estimation  of  carbon  dioxide  in  (DlB- 
bett),  A.,  ii,  267. 

estimation  of  reducing  substances  in 
(Macleod),  A,  ii,   442. 
Blood-clot  of  the  king-crab  (Alsberg  ami 

Clark),  A.,  ii,  68. 
Blood-corpuscles,  action  of  light  on,  and 
optical   sensitisation  of   the    action 
Basselbalch),  A.,  i,  857. 

significance  of  the  cataphoresis  of 
(HOBKE),  A.,  ii,  903. 

and  plasma,  influence  of  carbon  dioxide 
on  division  of  electrolytes  between 
(Spiro  and  Henderson),  A.,  ii,  157. 

permeability  of,  for  dextrose  (RONA 
and  Michaelis),  A.,  ii,  680. 

passage  of  calcium  ions  through  (Ham- 
burger), A.,  ii,  1030. 

red,  physico-chemical  relations  of 
(Bang),  A.,  ii,  413. 
agglutination  and  haemolysis  of,  by 
salts  of  heavy  metals  (Drsis- 
BORKOWSKI  and  SZYMANOWSKl), 
A.,  ii,  903. 
Blood  derivatives  and  haematoporphyrin, 

preparation  of  (EsCHBAUM),  A.,  i,  538. 
Blood    gases     of    invertebrate    marine 

animals  (YVintersteix),  A.,  ii,  746 
Blood   pigment    (Pilotv),    A.,    i,   539; 
(Marchlewski),   A.,  i,    749  ;  (Pi- 
loty    and    Merzbacher),    A.,     i, 
857,    858. 

human,  in  normal  and  pathological 
conditions  (BrTTEKFiEi.nl,  A.,  ii, 
903. 


Blood  pigment   and   quinine   (Lewis), 

A.,  ii,  593. 
Blood-pigments,  action  of  light  on,  and 
optical    sensitisation     of    the    action 
(Haskelbalch),  A.,  i,  857. 
Blood  plasmaof  rabbitsand  dogs,  amount 
of  peptolytic  ferment  in,   and  ill   red 
blood  corpuscles  of  these  animals  (Ab- 
derhalden  and  PiscrssoHS),  A.,  ii, 
816. 
Blood-pressure,  effect  on,  of  d-,  /-,  and 
(//-adrenaline      (Akderhaldes      and 
.Millers  A.,  ii,  159. 
Blood-serum,  modifications  in   the  che- 
inico-ph  vsical  properties  of,  by  heat- 
ing   at  55 — 60     i  Quai.liariello), 
A.,  ii,  1030. 
maltase  of  the  (Kusumoto),  A.,  ii,  69. 
detection  of  adrenaline  in  (Comesat  n), 

A.,  ii,  628. 
reaction     of,     in     malignant     disease 
(Watsoh),  A.,  ii,  507. 
Blood-vascular       system      and      heart, 
action  of  calcium  and  strontium  salts 
on  (Rutkewitsch),  A.,  ii,  909. 
Body,  animal,  distribution  of  iodine  in 
(v.  den  Veliien),  A.,  ii,  911. 
nuclein  synthesis  in  the  ( McCoi.Lr  M ) 
A.,  ii,"  1033. 
Body  fluids,  diastases  in  (Carlson  and 

Luckhardt),  A.,  ii,  68. 
Boiling-point  curves  in  a  binary  system 

(Joxker),  A.,  ii,  466. 
Boiling-points,    law    of     corresponding 
(Duhring),  A.,  ii,  119. 
relations  between  (Earl),  A.,  ii,  969. 
of  aqueous  solutions,  modifications  of 
the  Beckmann  apparatusfor(KsEtHT 
and  Batey),  A.,   ii,  791. 
vacuum  distillation  ami  the  effect   of 
gravity  on  the  (KrafftK  A.,  ii,  969. 
of    very  small  quantities    of    liquids, 
determination  of  (O'Down  and  Per- 
kin),  A.,  ii,  20. 
under   diminished   pressure,    an  error 
little  considered  in  tin-   determina- 
tion of   (v.    Re<  HENBBRO),   A.,    ii, 
544;  (Hansen).  A.,  ii,  969. 
determination     of,      under     ordinary 

pressure  (Krafft),  A.,    ii,  969. 
ot  metals,  calculation  of  (Kraft  and 
Knocke),  A.,  ii,  211. 
determination     of     (Greenwood), 
A.,    ii,  720. 
Bolognian    stones    (jthosphorescnt    calc- 
.  strontium,  and  barium  sulphide 
partitions)     (Vanino    and     Zrsi- 
bdbch),  A.,  ii,  731. 
Bomb  calorimeter,  estimation  of  carbon 

by  (Fbibs),  A.,  ii.  270. 
Boric  acid,  anhydride,  and  borates.   See 
under  Boron. 
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Borneol,  and  tsoborneol,  action  of  potass- 
ium hydroxide  on  (Gl'ERDET),  A.,  i, 
310. 
and   camphor,   physical  properties   of 
solid  solutions  of  (Vanstone),  T., 
595  ;  P.,  30. 
/.wBorneol,    and    r-camphoric    acid,    at- 
tempts to  resolve,   into  active  com- 
ponents (Beckmann),  A.,  i,  169. 
Borneolcarboxylic    acid,   cis-,    and    its 
calcium  salt,  cts-trans-,  and  its  acetate, 
and    anhydride    (Bkedt    and    Sand- 
kvhl),  A.,  i,  498. 
Borneolcarboxylic   acids,    cis-   and  cis- 
trane-,  electrolytic  reduction  of  cam- 
phorcarboxylie  acid  to,  and  relation  of 
caraphylglycols    to    (Bredt),    A.,     i, 
498. 
Borneolglucoside,  bio-ohemical  oxidation 

of  (Hildem-.andt),  A.,  ii,  918. 
Bornyl  acetate,    preparation   of    (Zeit- 
SCHKL),  A.,  i,  245. 
and  isobornyl,  biomoj'sovalorates,  pre- 
paration  of   (Chemisohr    Fabeik 

AUF    AKTIEN    VOR.M.    10.    S0HERING), 

A.,i,  245. 
/.wBornyl  esters,  preparation  of,  from 
camjiliene  and  monobasic  organic 
acids  (VERLEY,  Urbain,  and 
Feige),  A.,  i,  311. 
of  fatty  acids  (AVeizmann  and  The 
Clayton    Aniline    Co.),    A.,    i, 

311. 
Bornylamides   (Frank  land    and    BAH 

BOW),  T.,  2017;  I\,  268;  T.,  2026; 

P.,  263. 
Bornylene,  preparation  of  pore  (Bredt 

and  SAKDKUHL),  A.,  i,  498. 
Bomylenecarboxylic    acid   and    its    an 

byai  ide  (bi and  Sab  dkuhl),    \ 

i,'  198 
Bornyl  '/  glucoside,  tetra-acetyl  (Fisoh- 

1. 1;  and  !^  1. 1  i,  A.,  i 
■/Bornyl -/-glucoside      (FisOHBH      and 

EU  i.i   .   L.,  i.  866, 
Bornylsulphuric    acid,    preparation    "I 

I    II  I  M  I    ill  I      V  MllllK     VON     I  I  l,\  n 

A.,  i,  197, 
Boron,  preparation  of  (Prino  and  Fibld 
ma),  T  .  1600  :  P.,  216, 
oompoanda  of,  with  metals  |  Bin  i  i  di 

i        ONN]  ix),  A.,  ii,  . 

carbide,  pn  paration  of  n  (Ti  n  i  i 

A.,  n 
Boric     anhydride,     volatilisation     "I 
I  H   and    II  LBWOOD),  A.,  Ii, 

738, 
Boric  acid,  oo<  urreui  e  of,  In  n  mvian 

it,    (  WHl  ftRY  llllil  ClIAI'IS  i,  A    ,  li, 

i    1 1,-,  ,,l     \i    IN] 
and  Agi.no),  A.,  ii,  91 


Boron: — 

Boric  acid,  esters  of,  action  of  organn- 

magnesium  compounds  on  (Kiio- 

tinskt   and    Melamed),    A.,   i, 

864. 

influence    of,    on    diastalic    actions 

(Agulhos),  A.,  i,  621. 
estimation  of,  in  insoluble  silicates 
(Wherry  and  Chapin),  A.,  ii, 92. 
gravimetric  estimation  of  (Arndt), 

A.,  ii,  700. 
estimation  of  (Mandelbaum),  A., 
ii,  701. 
Borates,    electrolytic,    preparation   of 
(Levi  and  Castellani),  A.,  ii,  143. 
Perborates,  potassium,  and  antiseptic 
properties  of   (v.   GlRSEWALD   and 
WnI.nKITIN),  A.,  ii,  312. 
Borotungstates  (CoPAUX),  A.,  ii,  583. 
Borotungstic  acids  (Coi'AUX),  A.,  ii, 

148. 
Boryl  mono-  and  di-sulplintes  (Pictet 
and  Karl),  A.,  ii,  B9. 
Boron  organic  compounds  :  — 

t'soBntyl-,     Phenyl-,     Propyl-      and 
w-Tolyl-boric     acids    (KHOTINSKY 
and  Melamed),  A.,  i,  864. 
Boron,     estimation     of    (CoPAtrx    and 

BoiTBAU),  A.,  ii,  846. 
Borotungstic  acid  and  borotungstates. 

See  uniliT  Boron, 
Boryl.    See  under  Boron. 
Brain,  chemistry  of  the  (It i i  i  lndi  b 
A.,  ii,  162.  ' 
lipoids  nl"  tin-  ^Uoseniieim  and  Tkhu), 

A.,  i,  282. 
chemical    analysis    of    (Knrn     and 
Mann),  a.,  3,  L99. 
Brass,  Complex,  containing  mangane  i 
which  showed  flaws,  gases  occluded 
in  (Gtjillehin  -mil  Dei  lob  w  li  \ 

A.,  ii,  Ml. 

analysis  of  (Prioe  and  Humpubxi 

A.,  ii.  342. 
Brassicasterol.  and  its  benroate  and  pro 
pionate  anditate<robromide(WiNDAua 

and  VI A  .  i,    128 

Brassicasteryl  aoetate  and  feirabromide 

"I     \V  i  mi  vis  and  Wi  i    i  n      \      i,  229, 
Brazan  group,  syntheses  in  (GraFMANS 

and  v.  Kostaneoki),  A     I 
Brazilin,  hminatoxy  lin,  and  tbeirderiva< 

tivea  i  i'i  n.Ki»  mid    Robinson),   T, 

::m  ;  P.,  8  . 
Breathing,  regulation  "i  (Do 

BaLDANB),  A.,  ii,  61 

( lha]  "•  St,,!,,  s  |  Urn  i.i  li  and    Mm 

h\m  i.   A.,  ii,  . 

forced,  and  oxygen    i  BTei  I  of,  on  thl 

iii  .i i,        ,  i  1 11   i.\    inn  i  iilaj   »"i i- 
Douola     and   Mm  danb),  A 


ii, 
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Brilliant-green,  rate  of  reaction  of, 
with  acid  and  alkali  (SlDGWICK  and 
Mookb),  T.,  889  :  P.,  128. 

Bromides.     See  under  Bromine. 

Bromination,  kinetics  of  (Brunei',  and 

Czahnecki),  A.,  i,  900. 
Bromine   and    hydrogen    bromide,    the 
system  (Buchner  and   Kaksten), 
A.,  li,  224. 
velocity  of  addition  of,  to  tetrahydro- 
phthalie    anhydrides    (Abati    and 
Solimbnb),  A.,  i,  104. 
Hydrobromic  acid  (hydrogen  br<' 
and  lirouiinc,  the  system  (Buchner 
and  Karsten),  A.,  ii,  224. 
Bromides  of  sodium,  potassium,  silver, 
and  thallium,  compressibilities  of 
(Richards  and  Jones),  A.,  ii,  214. 

detection  of  chloride  in  presence  of, 
and  estimation  of,  in  presence  oi 
chloride  and  iodide  (Caven),  A., 
ii,  612. 
detection  of  nitrates  in  presence  of 
(Vili.kdieu),  A.,  ii,  699. 
Hypobromite  solution  for  urea  estima- 
tion,  preparation  of  (Job  and  Cla- 
isens  ;  Meillere),  A.,  ii,  837. 
Hypobromites  in  weak  alkaline  solu- 
tion, kinetics  of  (Skrabal),  A.,  ii, 
224. 
Bromine,  free,  estimation  of,  by  sodium 

formate  (Maxsier),  A.,  ii,  1056. 
Bromoacylaminobenzenes,      action      of 
halogen  acids  on  (ObtON  and  Jones  1, 
P.,  805. 
«  Bromoacyloxybenzoic    acids    (Ciiem- 
I8CHS  Fabrik  von  Heyden),  A.,  i, 
798. 
Bromoacylsalicylic  acids.    See  o-Bromo- 

acyloxyhenzoic  acids. 
Bromoform,   chloroform    and    iodoform, 
comparative   stability   of    (Oechsnek 
de  Coninok),  A.,  i,  198. 
"  Bromoglidin,"    behaviour   of,    in    the 

organism  (Boruttau),  A.,  ii,  170. 
Bromo  ketones  (Pastureau),  A.,  i,  207. 
a-Bromo-ketones,  action  of  alkali  hydr- 
oxides on  (Kohler),  A.,  i.  304. 
Bronze  coinage,  variations  in  the  struc- 
ture of,  during  working  (Giolitti  and 
Pan  sain),  A.,  ii,  144. 
Bronzes,  analysis  of  (I)in'am),  A.,  ii,  97. 
Brucine   molecule,    fission   of   (Lei  i  hs 
and  Weber),  A.,  i,  253. 
and    other   alkaloids,    bromination    of 
(Bukaczkwnki  and  DzlURZYNSKl), 
A.,  i,  672. 
strychnine  and  other  alkaloids,    bro- 
mination    of    (Bn; ai  zkwsKI     aud 
IlZIURZYNSKll   A.,   i. 
caube  of   the   nitiie  acid   reaction  for 
LEUOHS  and  GeIGER),  A.,  i,  828. 


Brucine,    bromo-,    and    its    dibromide 

( BtTRAOZEWSKI     and     DzlURZYNSKl), 

A.,  i,  672. 
Brucinesulphonic  acids,  preparation  of, 

and    quinone    and    cpiinol   derivative 

from  one  of  them  (Leuciis  and  Gei- 

QER),  A.,  i,  S28. 
Brucinolic  acid  and  its  acetyl  derivative 

(Leitchs and  Weber),  A.,  i,  254. 
Brucinoline  and  bruciuonic  acid,  fission 

of  (LEuens  and  WEBER),  A.,  i,  954. 
Brucinolone  (Leuchs  and  Weber),  A., 

i,  254. 
Brucinonic    acid,    reactions  of,    and   its 
oxime,  aud  semicarbazone  (Leuchs 
and  Weber),  A.,  i,  253. 

and    brucinoline.    fission    of   (Leuciis 
and  Weber),  A.,  i,  954. 

anilide  and  hydrate   of  (Leuchs  and 
Weber),  A.,  i,  954. 
Brugnatellite,  new  mineral  species  from 

Val  .Maleneo  (Artini),  A.,  ii,  217. 
Buckwheat,  maltase  of  (Huerre),  A.,  i, 

6-21. 
Bti      tia  Sarmienti, oil  from  (Haen.sel), 

A.,  i.  111. 
Bunsen  burner,  radiation  and  tempera- 
ture of  flame  of  , Bauer),  A.,  ii,  106, 

453. 
Bunsen   flame,  laws  of  radiation  of  the 
(Schmidt),  A.,  ii,  789. 

radiation  and  temperature  of  (Bauer!, 
A.,  ii,  106,   158. 
Burette  for  calibrating  measuring  flasks 
Mulder),  A.,  ii,  90. 

for  the  analysis  of  high-grade  oxygen 
(Mhrschhauser),  A.,  ii,  90. 

llempel  gas,  modification  of  (Spencer), 
A.,  ii,  609. 
Burette  attachment,  new,  to  store  bottle 

(v.  Heyc.endorff),  A.,  ii,  341. 
Burettes  for  iodine  and  permanganate, 

use   of  pinchcoek  (de   Koninck  and 

Li'.ieunk.i,  A.,  ii,  341. 
I'.vButaldehyde,     action     of    potassium 

cyanide  on  (TaH'AI.eI,  A.,  i,  764. 
Butane,  aS-cftcyano-derivatives  of,  forma- 
tion of  derivatives  of  ci/c/opentane  from 

(Best    and  Thorpe),   T.,    685  ;    P., 

92. 
Butane,    aS-tii'bromo-S-hydroxy-    (ParI- 
seli.e),  A.,  i,  691. 

a/35-<rihydioxy-,  derivatives  of  (Pari- 
selle),  A.,  i,  691. 
Butane    derivatives   as   products  of 

polymerisation     of     ethyl    dicarboxy- 

glutaconate    (Grril/.Kir,    Wei.ss,    and 

SCHAEFRR),  A.,  i,  933. 
Butane-5-carboxylic   acid,    aJ3-t?<Vyauo-, 

aud  its  ethyl  ester,  silver,  and  sodium 

salts,  and  amide  (Leuchs  and  MoBIs), 

A.,  i,  862, 
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Butanedicarboxylic  acid.  See  Methyl- 
ethylmalonic  acid. 

Butane  SS-dicarboxylic  acid,  a-brorno-, 
and  a/98 -n'lbromo-,  and  its  raetbyl 
ester (Perkin and  Si monsf.x^T.,  1174. 

n/c/oButane-l:3  dicarboxylic  acid  aDd 
some  of  its  derivatives  (Pf.rkix  and 
Simoxsen),  T.,  1166  ;  P.,  178. 

c£s-c#(7oButane-l:3-dicarboxylic  acid 
and  its  anhydride,  and  bromination  of, 
and  action  of  hydrogen  bromide  on 
(Perkix  and  SlMONSBN),  T.,  1171. 

Butane-(3-ol.     See  MethylethylcarbinoL 

eye/oButane-1 : 1:3:3- tetracarboxylic  acid, 
ethyl  ester,  /rfra-ehloro-derivative 
(Guthzeit,  Weiss,  and  Sohaefer), 
A.,  i,  935. 

Butane  a-yS-tricarboxylic  acid,  fi-iminn- 
a-cyano-,  ethyl  dihydrogen  ester.andits 
silversalt(  Best  and  Thorie  ,T..  1523. 

A»-Butenoic  acid,  <x/3-</(broino  -> - 1 1 y ■  1  r - 
oxy-,  potassium  salt,  a-bromn.-y-livdr- 
oxy-,  and  oj8-dt-iodo-y-hydroxy- (Lrs- 
PIEAl'  and  VlQUIBR),  A.,  i,  205. 

n  Butinene  and  some  of  its  derivatives 
(Di-pont),  A.,  i,  545. 

«  Butinenea-carboxylicacid.  ethyl  ester, 
and  its  compound  with  piperidine 
(Dufont),  A.,  i,  546. 

<>  Butoxyacetic  acid  and  its  amide 
(Gautiiif.r),  A.,  i,  354. 

i.wButoxypropanone  (Gabthier),  A.,  i, 
354, 

o  i.wButoxypropionitrile  (Qatjthier), 
A.,  i,  354. 

4  n-Butoxyquinazoline  [BOGEBT  and 
Mwi,  A.,  i,  329. 

Butter,  stii ilisat inn  of,  by  ultra-violet 
rays  (Dosioand  Daibx),  a.,  ii,  778. 

detection  of  rucoaiint  "il  in  •  I '  vi  nwKi.l. 

and  III  nil  BY),  T. ,  Mil   ;    I'.,  7:i. 
detection  of  salicylic   acid   in   (S\m- 

ni.i  ii',  A.,  ii,  101. 
Butter  fat,  eoooannl  oil,  and  iln-ir  fatty 

aoi  la,  distillation  of  I   LI  DYl  til.  and 

II  n:  ii. i.v  ,  T.,  853  ;    I'..  78, 

fatty  acids  ooourring  in  (Dons),  a.,  ii, 

190. 

Butyl  sntimonite  I  MacKey),  '!'.,  607  ; 
r  ,  98. 

Butyl  and  butyl  ammonium  ilidi 
ohloridea    Quti  (IB    and    LiNOh  i  n  . 

i.TOButylammonium    cyanide    (MlOHAEl 

and  II i bbi  bt)   a.i,  Bl, 
■■■■  Butyl  «amylamine    (Saiiaiii:i:     and 

M  m  1 1 1 1  ,  a  ,  i . 

viboric    sold    (Khotiniri    and 
M  blamed),  L,  i,  884, 

Butylchloral  and  it-,  hydi  >te,  eon 

ii"ii  of,    with  n  I   |  Ki  i  in  i 

in  I  Si  RAUBB),  A.,  i,  . 


Av-Butylene  oxide,  a-bromo-  (Pari- 
seli.e),  A.,  i,  691. 

\!-Butylethylene  glycol  and  its  di- 
bromide  (CjoAESSENS  .  A  .  i.  127. 

'  '-/wButyliminodiacetic  acid,  and  its 
ethyl  ester  and  its  nitroso-coropound, 
nitrile  ester  and  it^  hydrochloride, 
and  lead  salt  (StaDNIKOFF),  A.,  i, 
772. 

Butylmalonic  acid,  5-cyano-,  and  its  sil- 
ver salt  (Best  anil  Thorpe),  T., 
704. 

2  Butylperimidine  and  its  hydrochloride 
(Sachs  and  Steixer),  A.,  i,  970. 

Butylphthalimide,  8-iodo-  (Gabriel), 
A.,  i.  492. 

Butylpiperidine.  1-S-chloro-,  hydrochlor- 
ide, aurichloride,  and  picrate,  and  5- 
bronio-,  hydiobromide  (Albert),  A., 
i,  178. 

3»-Butyl  4-quinazolone  (BoOERT  and 
Mat),  A.,  i,  329. 

ii-Butyramide,  ill-aamino  (Koenigs  and 
Myio),  A.,  i,  87. 

Butyric  acid,  formation  of,  from  alcohol, 
by  the  silent  electric  discharge  (L5b), 
A.,  i,  759. 
phenolphthaiein  ester  (Knoj  i.  &  ' 
A.,  i,  932. 

w-Butyric   acid,    solidification   of   mix- 
tures of  water  and  (FAUOON),  A.,  i, 
356. 
a-nitrosn-,   ethyl   ester  (SOHMLTJT   and 
WlDMAKN),  A.,  i 

Butyric  acid,   o-bromo-,  interaction  of, 
and   its  Bodium  s:ilt.  with  water 1 

with  alkali  (Senter),  T.,  1827  ;  P., 
288, 
■7-iftbromo-,  ethyl  ester  (Kijker),  a  . 

i,  694. 

8-hydroxy-,     decomposition    of,     by 
ol  the  liver  (Wakemam 

and"  DARIN),  A.,  ii,  908. 

methyl  ester  of,  1-S-hydroxy-, 
methyl  ester,  and  d  8  ohloro  . 
and   its    methyl  ester   I  Fisoheh 

and  Bl  HI  nil  I  111.    A   ,   I 
Butyric     acid,      0  amiuo-a  hyd; 

See  n  Mel  in  1  aoserine, 
o-bi i  ,  esters,  and  eth]  I 

action    of    line    on    m 

Slih\  [»<yi  i  i    CH),    \.     I,   9. 

A-bromo-a  hydroxy        See   a  Methyl- 

laol  i  ■ 

ft  chlorc  ..  hydroxy  ,    ethj  I,    propyl, 

and  InO  n 

hydroxy  ,  1 1  \  •  1 hli  alph- 

ate  of,  and  ethyl  i  i  lerj  I 

derivative,  ni.i  liana  and  Its  amidi 
and  propyl  iin  lliane  "f.  and  propyl, 
and    iimvl     i  i  toi  ■.     nrethanea    "f  I 

I   ......  :  \.      I      "I 
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isoButyric  acid,  a-hydroxy-,  aniino-de- 

rivativea  of  Fih-rnf.au),  A.,  i,  210. 

ethyl  ester,   preparation  of  (Parr's  . 

P.,  305. 
M-Butyrobornylamide  ;Frankland  ami 

Barrow),  T.,  2025  ;  P.,  263. 
Butyrophenone,  a/9-tft'bromo-  (KoHLER), 

A.,  i,  939. 
(i-Butyro-o-   ami   -/i-toluidides  (I)a\  is  . 

T.,  1398. 
Butyryl chloride,  a0-<ijbromo-(KoHLER), 

A.,  i,  9:39. 
Batyrylacetic  acid,  •^S-Znehloro-,  ethyl 

ester  (Schlotterbeck),  A.,  i,  550. 
Butyrylcyanamide,   a-hydroxy-    (CleM- 

mexsen  and  Hbitsian),  A.,  i,  775. 


C. 


Cacodylic  acid.     See  under  Arsenic. 
Caddis-fly.    See  IAmnopkilus  flavicornis. 
Cadmium,    ultra-red    line    spectrum    of 

(Paschen),  A.,  ii,  630. 
method    of    producing     an     intense 

spectrum  of,  with  a  proposal  for  the 

use  of  cadmium  as   a  standard   in 

refractometry  (Lowry),  A.,  ii,  774. 
normal  element,  electromotive  force  of 

(Cohen  and  Kiavii.  A.,  ii,  113. 
reduction    of,    by   mercury    (Hulett 

and  Df.  Lrr.vi.   A.,  ii,  11. 
Cadmium  alloys  with  mercury,  E.M.I'. 
of  (Hulett  and  De  Lury),  A.,  ii,  11. 
Cadmium  curie   fluoride   (Rimbach   and 

Kilian),  A.,  ii,  S10. 
iodide,     electrical     conductivity    and 

viscosity  of  dilute  solutions  of,   in 

binary    and     ternary    mixtures     of 

acetone  with  methyl  alcohol,  ethyl 

alcohol,    and     water    (Jones    and 

Mahin),  A.,  ii,  957. 
Cadmium,    copper,    mercury,    bismuth, 

and  lead,  microchemical  analysis  of 

(Schoorl),  A.,  ii,  96. 
and      uranium      salts,      reaction     of 

(Lemaire),  A.,  ii,  187. 
Caesium    carbonate,    normal    (DE    FOB- 

cband),  A.,  ii,  730. 
hydrogen    carbonate  'DE  Forcranh  . 

A.,  ii,  1002. 
chromates     (Suhreinemakekn     and 

Meyeringh),  A.,  ii,  41. 
iridibromide    (GuTBIER    and     RlESS  . 

A.,  ii,  1025. 
molybdates   (Ephraim    and    HrrsOH- 

finkel),  A.,  ii,  1003. 
swinxides  of  (Renoadb),  A.,  ii,  573. 
platinosesquichloride     (Woiii.br    and 

Martin),  A.,  ii,  1024. 
Caesium,  new  method  for  the  detection 
of  (Ball),  T.,  2126;  P.,  284. 


Caffeine,  amount  of,  in  raw  colfee  (Hefel- 
mann),  A.,  ii,  193. 
error  in  estimation  of,  by  Jnckenack 
and  Hilger's  method  (Lendrkh 
and  Murdfi^ld),  A.,  ii, 
193. 
miscroscopic  analysis  of  (Ferraro), 

A.,  ii,  191. 
iu    coffee,    estimation   of    (Lendrich 

and  NOTTBOHM),  A.,  ii,  449. 
modification  of Juckenack  and  Hilger's 
method     for     estimating     (Hf.fel- 
mann).  A.,  ii,  193. 
Calcite    and     dolomite     admixed    with 
liquids,       magnetic       dichroism       of 
(Mksi.in).  A,,  ii,  116. 
Calcium,    ultra-red     line     spectrum    of 
(Paschen),  A.,  ii,  630. 
heat  of  combustion  of  (Weston  and 

Ellis),  A.,  ii,  484. 
aluminium,  and  magnesium,  heats  of 
combustion  of  (Weston  and  Ellis), 
A.,  ii,  46. 
excretion  of  (Mendel  and  Benedict), 

A.,  ii,  253. 
action   of  alcohols   on    (Perkin    and 

Pratt),  T.,  159:  P.,  18. 
effect  of,  on  the  cardiac  vagus  (Auer 

and  Meltzer),  A.,  ii.  258. 
metabolism.     See  Metabolism. 
Calcium  alloys  with  silicon  (Tamaru), 

A.,  ii,  400. 
Calcium    compounds,    influence    of,    on 
manurial  value  of  ammonium  sulphate 
and    calcium    cyanamide    (Stebutt), 
A.,  ii,  177. 
Calcium    salts    and     ammonium    salts, 
antagonistic    action    of,     in    animals 
(Vokgtlin      and      King),      A.,     ii, 
508. 
Calcium    monoborates    (Mandelbaum), 
A.,  ii,  666. 
bromide,    volatility    of    (Stock    and 

Hiymmann),  A.,  ii,  1004. 
carbide,   action  of,    on    some    ketones 
(BoDROrrx    and    Taboury).     A.,  i, 
766. 
carbonate,   crystalline   form   of,    from 
concentrated      solutions      (Hat- 
BCHEK),   A.,  ii,  1  12. 
dissociation   of  (Zavrii-.fi),  A.,   ii, 

401. 
and     carbouic     acid,     equilibrium 
between,  and  effect   of  dissolved 
Baits  on    (Sbylbb   and    Lloyd  . 
T.,  1347  ;  P.,  199. 
artificial         and        natural         hv- 
drated  (Tschirwinsky),    A.,   ii, 
492. 
action      of    uranic      sulphate     on 
(Oechsnir »e Coninok),  A.,  ii, 

893. 
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Calcium  carbonate,  artificial,  is  it  more 
effective  than    limestone  meal   in 
agriculture!  (Yokoyama),  A.,  i, 
926. 
estimation  of,  in  soils  by  the  methods 
of  Bernard  and  of  Treitz,  and  its 
significance   in    the    selection    of 
soils    for    vineyards    (Yotkuba), 
A.,  ii,  95. 
estimation  of,  in  soils  (Mark),  A., 
ii,  938. 
chloride,  CaCl2,6H20,  effect  of  water 
on     freezing     point      of    molten 
(Morgan),  A.,  ii,  236. 
fused,  solutions   of  lime  and  silica 
in    (ACSDT    and    LOEWENSTBIN), 
A.,  ii,  1005. 
tetra-acetamide         compound        of 

(Kvsnetzoff),  A.,  i,  461. 
influence  of,  on  formation  of  tran- 
sudates   (Loer,    Fleischer,  and 
Hoyt),  A.,  ii,  252. 
influence  of,  in  the  potassium  con- 
traction  of  muscle   (Zobthoot), 
A.,  ii,  251. 
thallic  chloride    (Gxwbokb),    A.,    ii, 

577. 
fluoride,  vapour  of,  magnetic  rotator, 

power  of  (Dl'Fnri;  ,    A.,  ii,  107. 
suolluoride  i  Wc'iui.r.Kiuid  K<n»i  wai  t> 

A.,  ii,  142. 
hydrates   of   halogen   salts   of    |  K  i  s 

OFF),    A.,  ii.  57  I. 
hydride,      action      of,      on      alcohols 
(1'kkkin  and  PaATT),   T.,  161  ;   P., 
18. 
hydroxide,      crystals    of,     in     Unman 

cement  (Glinka),  a.,  ii,  4s'j. 
and  lactose,  products  of  the  reaction 

between     I  Kh.iam    and    Bui  N- 

i.oni:),   A.,  i, 

odide  (W0HLKB  and  EODBWALD), 
A.,  ii,  III. 

nitrate   as    manure,      See    Manorial 

iments  and  Boils, 
nitridi     I  ,  A.,  ii,  1  13. 

nitrite,   molecular  volume  of  (Ray), 

T.,  I 
oxide  [limt),  binary  system  of,  with 

>  mi  (S II I-.  I'll  I:  l:  1  >,  K  \MUN.  and 
Win. .in   .    A.,  ii,  1015. 

solution  of,  in  fused  calcium  ohloj  idi 
(Abndi    tnd  I  oi  ■),  A., 

Ii,  L(X 

imation  of,  in  presence  of  caloium 
carbonate,   etc  (Hxysr), 

rolumst]  Ii  estimation  of,  In  presence 
ol  dr  solved  silica  (Bali  hasar), 

Imation     ..i     fm  men) 

B  L,  11,  y,'i2. 


Calcium  peroxide,  heat  of  formation  of 
(de  Furcrand),  A.,  ii,  120. 
phosphate      food,      examination      of 
(Kkllnbr),   A.,  ii,  617. 
secondary,  as  manure  (Takeuchi), 

A.,  ii,  930. 
precipitated,  vegetation  experiments 
with  (Sodkrbaum),  A.,  ii,  930. 
thorium    phosphate  (Colani),  A.,  ii, 

742. 
Dicalcium  phosphate  as  a  urinary  sedi- 
ment (Mobmbb),  A.,  ii,  331. 
Calcium  phosphide,  rapid  preparation  of, 
for  evolution  of  hydrogen  phosphide 
(Matignux  and  Traxnoy),  A.,  ii, 
236. 
metasilicate,   binary  systems  of,  with 
sodium,  and  lithium  nietasilicates 
(Wallace),  A. ,  ii,  665. 
See  also  Diopside. 
stannithiocvanate     (Weini.and     and 

Bambs),   A.,  i,  462. 
double  sulphates  of  (Barre),   A.,   ii, 

667. 
alkali  sulphates  (D'Axs  and  ScmtF.l- 
NKB),   A.,  ii,  401. 
Calcium  organic  compounds : — 
cyanamide,   formation  of     i 

and  JAOOBY),   A.,  i,  893. 
decomposition     of    (Loiinis     and 

Moll),  A.,  i,  92. 
changes  in,  when  stored,  ami  their 

estimation  (E  lppbn),  A.,  ii.  609. 
chemical  ohanges  of,  in  manuring 

(Kappbn),  A.,  i.  92. 
nitrification  of  (di  Grazia),  A.,  ii, 

83;  (Minrnand  Nottin),  A.,  ii, 

88. 
See  also  under   I  !i  n  als,    Mammal 
talents,  etc.,  and  Soils. 
ethoxide  and  condensations  bj  (Pbbkik 

and  PaATT),  T.,  ltil  ;  P.,  18. 
ferrooyanide,    osmotic    pressures    of 
aqueous  solutions   ol    .  I'.krkki.ky, 
ii  \ i: i iky,   and    Burton),    A.,   ii, 

;     (BBBKl  i  :  ', ,     HARTl  i:v,    and 
Si  i  PHBNSOS  |,  A.,  ii,  BE  I 

Calcium,  separation  of,  from  magnesium 
Bla&dau  ,    \.,  it.  f68. 
estimation  of,  in  presence  of  mi 

inni   i  II  i  \  itsii  M  i    .  ,     \  .  : 
Calorific    powor.     See    under    Thermo 
chemistry. 

Calorimeter.  Bee       under      Thcrnin- 

ohemis!  ry, 
Camomile   oil    from    .1/  samo- 

ini/t'ii   (HaRTWIOB   and  Jama),    A.,   i, 

'.HI. 
Camphane   soricn. 

f LH1  i  I       I       948;  P 

i  I'. mini 1 1;   and    I  T.,    2051  ; 

I '.,  VII 
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Camphanecarboxylic  acid,  S-chloro-,  o- 

bromo-,  and  £-bromo-,  and  its  sodium 

salt  (Bredt  and  Sandkuhl),  A. ,  i,499. 

orf/wCamphanecarboxylic   acid   (Beedi 

ami  Sandki'hl),  A.,  i,  500. 
Camphene,  constitution  of,  and  its  oxida- 
tion with  ozone  (SEMMi.ER),A.,i,170. 
preparation    of  (Chemische  Fabiuk 

voum.  Sandoz),  A.,  i,  247. 
ozonide  (Semmi.ek),  A.,  i,  170. 
■Camphene  (Golubeff),  A.,  i,  913. 
Camphenilanaldehyde.     derivatives     of, 
and  owl-,  acetate  of  (Semmler),  A-, 
i,  312. 
Camphenilol  (Kumpfa),  A.,  i,  500. 
Camphenilol--y-dicarboxylic  acid  and  its 
lactone,  and  their  barium  salts  (Bredt 
and  Sandkuhl),  A.,  i,  500. 
Camphenilone,  synthesis  of  derivatives 
of  (Bouyeault  and  Blanc),  A.,  i, 
108. 
and    its    semicarbazone,    oxinie,   and 
nitrile  (Semmler),  A.,  i,  170. 
Camphenilone   group  (Komppa),   A.,  i, 

500. 
Camphenilonic  acid,  o-hydroxy-,  and  its 
methyl  ester,  silver  salt,  and   lactone 
(Semmler),  A.,  i,  170. 
Camphenilyl     acetate     and      hydrogen 

phthalate  (Komppa),  A.,  i,  500. 
Camphenilyl      alcohol      and     chloride 

(Semmler),  A.,  i,  312. 
Camphenilylamine  and  salts  of(KoMP- 

pa).  A.,  i,  500. 
Camphenilyl  carbamide     and    -phenyl- 

thiocarbamide  (Komppa),  A.,  i,  501. 
Camphenilylphenylurethane  (Komppa), 

A.,  i,  500. 
Camphidine,      decomposition      of,      by 
phosphorus  pentachloride  (v.  Braun), 
A.,  i,  39S. 
jsoCampholactone  and   hydroxylauronic 
acid  (Noyes  and  Homberger),  A.,  i, 
133. 
?-Campholic  acid  and  its  ethyl  ester  and 
sodium  and  copper  salts,  anhydride, 
chloride  and  amide  (Guerbet),  A.. 
i,  100. 
and  its  methyl  ami  ethyl  esters,  and 
amide,    anhydride,    and     chloride 
(Guerbet),  A.,  i,  301. 
J'-Campholic    acid   and   its   amide,   an- 
hydride, and  sodium  salt  (GUERBET), 
A.,  i,  310. 
J'-Campholic  acid,  bromo-,  and  cyano  , 

(Komppa),  A.,  i,  110. 
r-Campholide  (Komppa),  A.,  i,  110. 
/3-Campholytic  acid  (Blanc),  A.,  i,  100. 
Camphor  ami  its  derivatives,  constitution 
of  (Bredt),  A.,  i,  498. 
complete  synthesis  of  (Komppa),  A., 
i,  110. 
XCVI.  ii. 


Camphor,    preparation    of   (Schmiiz    & 

CO  I,  A.,  i,  246. 
and   bornsol,    physical    properties  of 

solid  solutions  of  (Vanstone),  T., 

595  ;  P.,  30. 
ahsortion  spectra  of  halogen,  nitro-, 

and  methyl  derivatives  ot  (LOWBY 

and  DesOH),  T.,  807  ;   P.,  13. 
absorption  spectra  of  snlphonic  deriva- 
tives of  (Lowry  and  Desch),  T., 

1340  ;  P.,  192. 
action  of  various  acids  on  (Shukoff 

and  Kasatkin),  A.,  i,  397. 
action  of  magnesium  phenyl  bromide 

on  (Creighton),  A.,  i,  169. 
combiuationsof,  withphenols(CAii.i.E), 

A.,  i,  594. 
action    of     potassium    hydroxide    on 

(Guerbet),  A.,  i,  310. 

mercury     derivatives     (Marsh     and 

Strpthers),  T.,  1777  ;  P.,  228. 
d-,   r-,  and  /-,  action  of,   ou  chloral- 
poisoned    frog's    heart    (Hamai.ai- 
nen),  A.,  ii,  169. 
estimation   of,    in    officinal    spirit   of 
camphor  (DeUSSEN),  A.,  ii,  770. 
Camphor,  imino-,  aryl  derivatives  of,  and 
their  rotatory  powers  (Forster  and 
THORNLET),  T.,  942  ;   P.,  145. 
rfi-iodo-    (Marsh    and     STRUTHERS), 

T.,  1786. 
oximino-,  phenylhydrazones  of  (For- 
ster and  Tiiokm.ey),  T.,  956. 
Camphor    group,     syntheses     in      the 
(Blanc),  A.,  i,  100. 
new  researches  in  (Rimini),  A.,  i,  725, 
Camphor    series,    molecular    rearrange- 
ments in  (Noyes  and  Homberoer), 
A.,  i,  133  ;  (Noyes  and  Derick),  A., 
i,  560. 
Camphor  and  terpene  series,  syntheses  in 

(Komppa),  A.,  i,  726. 
Camphors,  distinctions  between  natural, 
artificial,  and  synthetic  (Lohuann), 
A.,  ii,  525. 
Camphorated  oil.  analysis  of,   for  cam- 
phor  substitutes    (Richardson    and 
Walton),  A.,  ii,  102. 
Camphorcarboxylic     acid,     electrolytic 
reduction    of,    to   cis-  ami   ns-trans- 
borneolcarboxylic   add  (Bredt),  A., 
i,  198. 
Camphordiazoaminobenzene.     See  Cam- 

phorylphenyltriazen. 
Camphordiazodiphenylcarbanvide  and  its 
isomeride  (FORBTER  and  Garland), 
T.,  2059. 
Camphoric  acid,  relation  between 
chemical  and  physical  characters  ami 
constitution  of  isomeric  amino-deriva- 
lives  of  (AbATJ  and  op  NotaRIS), 
A.,  i,  7S3. 
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Camphoric  acid,  amides  and   imidcs  of 
(WoOTTON),  P.,  308. 

eugeuyl  hydrogen,  isoeugenyl  hydro- 
gen, o-tolyl  hydrogen,  o-aldehydo- 
phenyl  hydrogen,  di-^-toluidine,  di- 
ju-aininoacetophenone,  and  di-p- 
amiuobenzophenone  esters,  and 
their  rotatory  powers  (Hilditch), 
T.,  337. 
acid,  metliyl  santalyl  ester  (Riedel), 

A.,  i,  497. 
.Camphoric  acid  and  its  derivatives, 
complete  synthesis  of  (K.OMWA),  A., 
i,  726. 
/■-Camphoric   acid,  and    isoborneol,    at 
tt-nipts   to   resolve,  into   active   com- 
ponents (Beckmann  .  A.,  i,  169. 
Camphoric   anhydride,   new   method   of 

preparing  (Edgbeton),  P.,  149. 
Camphorquinonephenylhydrazone 
ozime  (Forsteb  and   f  iiuknley),  T., 
955. 
Camphor  £  sulphonic      acid,      eugeuyl, 
isoeugenyl,   w-tolyl,    and    o-aldehydo- 
phenyl     esters,    and     tlieir     rotatory 
powers  (Hilditch),  T.,  338. 
/•Camphorsulphonic  acid  (Rewald),  A., 

i,  Ml. 
<W  Camphorsulphonic  acid,  resolution  of 

Ki  «l  ai.i.  .  A.,  i,  811. 
Camphor  3  sulphonyl  jt/acetylanilide, 
and  rotatory  power  of(HlLDITi  n  I,  1 '. 

Camphor B  sulphonyl  . .  benzoylanilide 
and  rotatory  power  of    HlLDITI  in,  I'.. 

CamphorS  sulphonyl  /<  ethylphenyl 
amide,   and    rotatory   power  of  (Hn 

Dl  Mil         I 

Camphor  8  sulphonyl-/,  toluidide,  and 
its  rotatory  power  (llii.ninii),  T., 
338. 

Camphoryl/.-bromophenyltriazen    Fob 
.  p  md  I  1a  bland),  *.,  2066 

Camphoryl  /-bromophenylmethyltriazen 
and  its  -  ilts  I  Poboi  eb  and  Qarland 
'I'..  - 

Camphoryl  /.  methoxyphenylmethyl- 
tnazen  (FoRBTBH  and  <  i  AHI.ANI"),  T. , 

Camphoryl/'  methoxyphenyltriazen 
.  I  0R81  II:  and  QABLAND  ,  T. ,  20(1  I 

Camphoryl         m     and   p  nitrophenyl- 
methyltriazeni  and    OAB 

Camphoryl  a  ,  -m-,  endfl  nitrophenyltri 

I    OAKLAND 

Camphorylphonyl  4-  carbamide   I  mi.   1 1  i 

nn. I  Oakland),  T.,  2081, 
Camphorylphenylmethyltriazen      I 
aLAKD),    r.|  I !■ 


Camphorylphenyltriazen    and  its  silver 
derivative   (Forstbb  and  Oakland) 
T.,  2051  ;  P.,  214. 
c/.v-Camphylglycol   (P>redt    and   Sand- 

K.UHL),  A.,   i,   500. 
Camphylglycols,     relation    of,      to    the 
borneolcarboxylie    acids  (BbEDT    and 
Sandkuhl),  A.,  i,  498. 
Canal  rays.     See  under  Photochemistry. 
Cancer,  chemistry  of  (Yoshimoto),  A., 
ii,   1040. 
peptolvtic  enzymes  in  (Abderhalden 

and'RoNA),  A.,  ii,  688. 
and  other  tumours,  peptolyticen 
in  (Abderhalden,  Koblkbb,   and 
Medigreceanit),  A.,  ii,  915. 
hydrochloric   acid  in  the   stomach  in 
(Moore),  A.,  ii,  80. 
Caninin  (Zopf),  A.,  i,  238. 
Cantharidin,   estimation   of  (Walbum), 

A.,  ii,  839. 
Caoutchouc,    vulcanized,    estimation   of 
meroury  and  antimony  sulphides  in 
(Frank   and  Jacobsobh),   A.,   ii, 
833. 
estimation    of   combined    sulphur    in 
(Buddb),  A.,  ii,  B28. 
Capillarity,  contribution  to  the  study  of 
(PALLADINO),  A.,  ii.  553. 
relations  in  iKi.i  i  man  .  A.,  ii,  869. 
and  adsorption,    studies  on    (Holm- 
gren .  A.,  ii,  25. 
determination  of  a  constant  in  (Klbb- 

man  I,  A.,  ii,  646. 
phen  imena  Skrau  p),  A.,  ii, 

asosnsioii  of  colouring  matteis  (Fei.ET- 

Jolivet),  A.,  ii.  979. 
tul.es,  forces  pro 

duced  by  acid  and  alkalim 
streaming  through    (CAMERON    and 
i»n     [NOBS  .    A.,    ii,    866. 
Capillary      constants     and      molecular 
weights  i  Hi  I.. i  i    and    UoJOfl  ),  A., 
ii,  470. 
and  i  he  latent  hi  it  of  vaporisation  of 
the  Bolveut,  relation  between  (n1  U 

I. I    M,     A..    II.     i   19 

Caproic  acid.     Set  1 1  acid. 

Carbamates,  thio       Bee  I  lie 

Carbamic  acid,  ethyl  ester.     Sec   licili- 

Carbamide,  synthi  oral from 

,i  i  \c.  \\i.  T.,  285;  P.,  10, 
preparation  ol  id  from  (v. 

\V  VI  III!  l:   .    A',   i.   141. 

(ftbhloro-,    preparation    ol    (Obatta 

H  \\  I,     I'..     164  ;     P.,     72:    A.,    i, 
90. 
Bee  .I  o  I 

cm  humifies,  ohlori lerivatives  of  sub- 

■titnted  ((  Ibati  kw  vv  and  v>  i  •• 

T.,   189  :    P.,   II. 
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/3-Carbamido ■$  cinnamenylpropionic 

acid    (Posneb    and    kohdb),    A.,    i. 

619. 
Carbamidodextrose  ,u.  Ma. - 

i  B  .    A.,   ii,    508. 
Carbamino-reaction.  application    of  the 

(Libbermann),  A.,  ii,  103. 
Carbamylglycollic  acid,  thio-,  Baits  and 

anhydride    of    (Holmberg),    A.,    i, 

Carbamyltbioglycollic  acid,  thio-,    and 

its  salts  (Holmberg),  a.,  i,  286. 
Carbanilic    acid.     2:4-<2ibromo-,     ethyl 

ester   (FitOMM   and    Heydeb),    A.,    i, 

911. 
Carbanilido-/-benzoin(\Vi:EN'\T.,  1586. 
Carbanilino-3amino  / -cresol,      If-     and 

0-  (Aitwrbs  and  Eisexi.ohr),  A.,  i, 

•223. 
Carbanilino-diphenylmethylenediamine, 

tftthio-  (Sexier  and  Shebheakd),  T., 

498. 
Carbanilinodi-jW-tolylmethylenediamine, 

. ('/thio-  (Senier  and  Shebheard),  T., 

502. 
5  Carbanilino-2methyl')/('/opentan-l- 

one,     2-cyauo-   (Best  and   Thoi 

T.,  703. 
5  Carbanilinoci/c/upentan-l-one,  2- 

rvano-     (Best     and     Thorpe),     T. , 

701. 
Carbazole   derivatives,    preparation    of 

(Bl'CHERER  and  Seyde),  A.,  i,  735. 
Carbazole,  diohlorocitnitro-,   dtchloro 

amino-,   and  its  sulphate,   1-nitro-,  1- 

aniino-,    and    its    salts,    (/('amino-,   di- 

benzoate,  and  feira-ajniuo-  (Ziei:s(  ii  . 

A.,  i,  961. 
Carbethoxy-«7a-aniino-nbutyramide 

(Koexigs  and  Mylo).  A.,  i,  87. 
Carbethoxy/asparagine  (Koenigs  and 

Mylo),  a.,  i,  ss. 
m  Carbethoxybenzeneazo/3-naphthol 

(Gebhard  and  Thompson),  T.,  1121. 
Carbethoxybenzenediazohydroxylanrijio- 

/'-toluene,   o-,    m-,   and  p-   (GEBHARD 

and  Thompson),  T.,  773. 
o  Carbethoxybenzenediazohydroxyl- 

anvino-ju-toluene,    bromo-     (Gebhabd 

and  Thompson),  T.,  1121. 
3-Carbethoxybenzotetronanilide.         Sei 

t-Aniliuocoumaiin-3-carboxylie    acid, 

ethyl  ester. 
3  Carbethoxybenzotetronic   acid.        See 

Coumariu-3-carboxylic    acid,    4-hydr- 

oxy-,  ethyl  ester. 
Carbethoxyglutazylacetic  acid  and  lact- 
am    of    (Best    and     THORPE),     T.. 

o-Carbethoxy-/3keto-7  phenylbutyro- 
lactam  (Anschi  tz  and  Bockrr),  A., 
i.   730. 


Carbethoxy-(/Meucinamide       (Koenigs 

and  Mylo),  A.,  i,  88. 
Carbethoxymandelonitrile         (Frani  is 

and  Davis),  T.,  1400. 
A"-Carbethoxymethylanthranilic       acid 

HOUBEN  and   Frevxp),    A.,   i,    795. 
3  Carbethoxy-7-methylbenzotetronic 

acid.     Sec    7-Methylcoumarin-3-carb- 

oxylic  acid,  4-hvdroxy-,  ethyl  ester. 
3-Carbethoxy-(l:2)-naphthatetronicacid. 

See       Bj8-Naphthapyrone-3-carboxylic 

acid,  4 -hydroxy  .  ethyl  ester. 
3  Carbethoxy-(2:3)-naphthatetronic 

acid.      See  /9/3-Naphthapyrone-3-carb- 

oxylicacid,  4-hydroxy-,  ethyl  ester. 
Carbethoxy-c/Z-phenylalaninamide 

(Koenigs  and  Mtlo),  A.,  i,  88. 

3  Carbethoxy-5-phenyltetronic  acid  and 
its  metallic  salts  (ANSCHtJTZ  and 
Bi  i  ki'r),  A.,  i.   720. 

Carbethoxypyridylacetic  acid,  Jrihydr- 
oxy-,  lactone  of  Best  and  Thobbe), 
T.,  1527. 

4  Carbethoxytetrahydropyrrolidene-5- 
cyanoacetic  acid,  2-imino-,  ethyl  ester 
and    its    hydrochloride     (Best     and 
Thorpe),  T.,  1519. 

Carbethoxy-/-  tyrosinamid  e  ( K  eo  n  i  i  is 
and  Mylo),  A.,  i,  88. 

Carbethoxy-r(7-valinamide  (Koexigs  and 
Mtlo),  A.,  i,  88. 

Carbides.    See  under  the  separate  Metals. 

Carbimides,    preparation    of,    from  azo- 
imides  (Schroeteh).  A.,  i,  773. 
thio-.     See  Thiocarbimides. 

Carbinol.  hydroxy-,  CuHojOo,  from  re- 
duction of  ethyl  isophoronecarboxylate, 
and  its  diaectyl  and  oxalyl  derivatives 
(.Meui.ing,  WELDE,  Eichwede,  and 
SKITA),  A.,  i,  480. 

Carbinols,  aromatic,  condensation  of, 
with  pyrrole  Khotinsky  and  Patze- 
WITOH),  A.,  i,  830. 

Carbodiglycollic  acid,  (rt'thio-,  amide  of, 
and  aniline  salt  of,  (Holmberg),  A.,  i, 
286. 

Carbodi-imides  (BUSOH,  Blume,  Pungs, 
and  FLEISOHMANN),  A.,  i,  565. 

Carbodiphenylimide.  wi-hydroxy phenyl, 
and  thiophenyl  ethers  of,  and  sub- 
stance from,  and  p-nitrophenol 
(Br/SOH,  Blume,  Punos,  and  Fleisch- 
maxx\  A.,  i,  566. 

7  Carbodiphenylimide  and  its  salts 
(Bfscii,  BLUME,  Pings,  ami  FlEISOH- 
MANN),  A.,  i,  567. 

Carbodi-u-  and  -p  tolylimide  and  picric 
acid,  compounds  from    Bi  31  u.  BLUME, 

Punos,   and    Flbisohmann),  a.,   i, 

566. 
Carbohydrate    metabolism.      See    Meta- 
bolism. 
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Carbohydrates,  colloidal,  molecular  and 

solution    volumes    of   (Cross    and 

Bevax),  A.,  i,  555. 
colorimetric     determination     of    the 

molecular  weights  of  (Wacker),  A., 

i,  633. 
new,  from  asparagus  (Tanret),  A.,  i, 

634. 
contained  in  plant  seeds  (Schulze  and 

Godet),  A.,  ii,  824. 
of  ShOyu  (Mitsvda),  A.,  ii,  923. 
in  pathological  fluids  and  the  question 

of  residual  nitrogen  (Sittig),  A.,ii, 

914. 
in  foods,  estimation  of  (den  Herder), 

A.,  ii,  1057. 

Carbohydrocamphenolactone,       7-hydr- 

oxy-,   and    calcium    salt   of  the   acid 

(Bredt    and     Sandkxhl),     A.,     i, 

500. 

Carbolic  acid  and  alcohol,  antagonism  of 

(Taylor),  A.,  ii,  81. 
-V  Carbomethoxymethylanthranilic  acid 
(Hoi-ben      and     Freund),     A.,      i, 
795. 
Carbon,  atomic  weight  of  (Scott),   T., 

1200  ;  P.,  173,  310  ;  (Thorpe),  P., 

285  ;   (Baume  and  Pjbrrot),  A.,  i, 

77. 
atoms,  douhly  linked,  and  the  carbon 

nitrogen    unking    (Kmuf.),    A.,    i, 

708,    709  ;    (Emde   and   Frankk), 

A.,  i,  708. 
probable  crystallisation  of  (La  Kosa), 

A.,  ii,  811. 
probable  fusion  of  (La  Kosa),  A.,  ii, 

399. 
catalysis   by,   oxidation  of  quinol  by 

(Matsi'i),  A.,  i,  408. 
and    organic    compounds,    magnetic 

properties    of    (Paboal),    A.,    ii, 

788. 

amorphous,  the  decolorising  properties 
of  (I'm  1  1  JOLIVXT  aud  MASZOLl), 
A.,  ii,  999. 

ordinary  (l.i  1  11  \  1 1:1.11:1:  and  Wolog- 
iuni.'i,  A.,  ii,  662. 

active    asymmetric,    ami     asymmetric 

nitrogen,  itereoi irism   oj   oom 

pounds  containing  (Wboskihd  ami 
HH  I.  A.,  i,  514. 
ipparatni   for   1  tpei  intents    al    high 
temperatures     and     preaiurM     on 

I    :■      i    I  I    M  I    I,     I 

meti  to,      Influence     to 
phara  1 1  hi  m  mm  ••     A  , 

11,  169, 
Carbon    alloys    with    lion,    [nflueni 

mditlon  ol  I       <  a.,  n. 

B9& 


Carbon  alloys,  the  equilibrium  diagram 
of  (Wi'st  and   Gutowsky),   A., 
ii,  1017. 
decarbnrisation  of  (Hatfield),  A., 

ii,  486. 
influence  of  manganese  on  (Wust), 
A.,  ii,  241. 
Carbon     compounds,     high    molecular, 
volatilisation  of,  at  minimum  tempera- 
tures in   a   vacuum   (Hansen')  A,  ii, 
212. 
Carbon  group   of    elements,    action    of 
radium    emanation   on   (Ramsay  aud 
Usher),  A.,  ii,  850. 
Carbon    tetrachloride,    examination    of 
(Kadcliffe),  A.,  ii,  438. 
vapour,    lecture    demonstration    of 
decomposition    of,    in    the    high 
tension  electric  arc  (Schall),  A., 
ii,  399. 
sH&oxide  (Staudingeu  and  Bereza), 

A.,  i,  83. 
...•.oxide,  oxidation  of  (Kastle),  A., 
ii,  508. 
contact  pyrogenetic  oxidation  of,  In- 
air  (Orloff),  A.,  ii,  127. 
action    of,    on    chromium,    nickel, 
manganese,      and     their     oxides 
and  alloys  (CitAiirv),  A.,  ii,  405. 
action    of  magnesium    on    (Matio- 

nun),  A.,  ii,  402. 
poisoning  by  explosion  gases  (Lsw- 
in  and  p6ppf.nbf.ro),  A.,  ii,  690. 
hydrogen,  and  methane,  simultane- 
ous estimation  of  (Nknmjeloff), 
A.,  ii,  519. 
dioxide,     density     ot,     by     diffusion 
method  (Ehioh),  A.,  ii,  160. 
weight  of,  with  a  table  of  calculated 

results  (Park),  A.,  ii,  234. 
dissociation  of,   in  the  carbon  mon- 
oxide oxygen   flame  (Habxr  and 
I.k  RosaiONOL),  A.,  ii,  384. 
liquid,  above  the  critical  temperature 
(Bb  uh  in.  Browns,  and  Hal]  , 

A.,  ii,  789. 
effect    of   mechanical    vibration   on, 

near     the    critical    temperature 
Bb  idi  ii .  Brow  n  ,  and  Bali  I, 

A.,  1. 
late     of    evolution    and     absorption 

of,    by    water    (HlTSR),    A.,    ii, 

171. 
absorption  of,  by  ohari  oal   1 ■>  ddi    . 

A.,  ii,  645. 
Influence  of  nor  electrolytes  on  the 

soluliilitv  of,  in  wall  1  I  I      111  1.   .   I' 

808. 
■  ii  0 position    of,    by    ultra  riolel 

I  Hi  1    .  01  i'.i.i  1         A  .      11. 
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Carbon  dioxide,  specific  heats  of,  at  20° 
and  100°  (Swanx),  A.,  ii, 
465. 

decomposition  of,  by  the  silent 
electric  discharge  (Holt),  T., 
30. 

production  of  iodoform  from 
(Guerix),  A.,  i,  126. 

solvent  action  of,  on  the  carbonates 
of  heavy  metals  (Setler),  A.,  ii, 
42. 

action  of,  under  pressure,  on  metallic 
hydroxides  at  0'  (Cameron  and 
Robinson),  A.,  ii,  42. 

union  of,  with  alcohols,  sugars,  and 
hydroxy-acids  (Siegfried  and 
Howwjanz),  A.,  i,  352. 

influence  of,  on  the  division  of  elec- 
trolytes between  blood-corpuscles 
and  plasma  (Spiro  and  Hender- 
son), A.,  ii,  157. 

effect  of,  on  the  frog's  pupil  (Auer), 
A.,  ii,  250. 

assimilation  bv  plants  (Bokorny), 
A.,ii,  695.  " 

estimation  of  small  quantities  of 
(Warburg),  A.,  ii,  830. 

in  the  atmosphere,  estimation  of 
(Davis  and  McLellan),  A.,  ii, 
438. 

estimation  of,  in  blood  (Dibbett), 
A.,  ii,  267. 

simultaneous  estimation  of  the 
residue  and  combined,  in  waters 
(Charitschoff),  A.,  ii,  701. 
Carbonates,  studies  of  the  (Sevler 
and  Lloyd),  T.,  1347  ;  P., 
199. 

of  heavy  metals,  preparation  of  pure 
(Feist),  A.,  ii,  1007. 

of  heavy  metals,  solvent  action  of 
carbon  dioxide  on  (Seyler),  A., 
ii,  42. 

estimation  of,  in  presence  of  nitrites, 
sulphides,  or  sulphites  by  means  of 
potassium  dichromate  (Marle), 
T.,  1491  ;  P.,  154. 
Carbonic  acid,  constitution  of 
(Friend),  P.,  91. 

and  calcium  carbonate,  equilibrium 
between,  and  effect  of  dissolved 
salts  on  (Seyler  and  Lloyd),  T., 
1347  ;  P.,  199. 
and  urethane,  phenomena  of  con- 
densation for  mixtures  of,  in 
connexion  with  double  retro- 
grade condensation  (KOHK- 
stamm  and  Reeders),  A.,  ii, 
546. 

ions  (CO:1"),  inertness  of  adsorbed 
(Rohland),  A.,  ii,  662. 


Carbon  duolpbide,   action  of,  on  soils 
(Stormer),  A.,  ii,  608. 
application  of,  in  mulberry  culture 
(Sirker),  A.,  ii,  927. 
new     apparatus    for     estimation    of 

(Kleins),  a.,  ii.  437. 
estimation  of,  in  iron,  by  the  chromic 
acid    method,    replacement    of   the 
platinum     capillaries     in     (Wide- 
mann  ,  A.,  ii,  1053. 
estimation  of,  in   aliphatic  hydroxy- 
compounds  bv  the  wet  process  (Bei;i. 
and  Innes),  A.,  ii,  520. 
estimation  of,  by  the  bomb  calorimeter 

(Fries),  A.,  ii,  270. 
and  silicon,  separation  of  silica  from 
(Britzke),  A.,  ii,  937. 
Carbonaceous  substances  and  bitumens 

(Charitschkoff),  A.,  i,  39. 
3:4  Carbonatobenzonitrile  (Ewins),  T., 

1488  ;  P.,  210. 
3:4  Carbonatobenzyl   chloride   (Ewins), 

T.,  14S5  ;   P.,  210. 
3:4  Carbonatobromophenylethane, 
6-bromo-a-hydroxy-  (Bottcher),  A., 
i,  154. 
Carbonatoguaiacol-mono-  and   -disulph- 
onic    acids,    preparation    of    salts    of 
(Einhorn),  A.,  i,  225. 
3:4-Carbonatophenyl</ichloroacetic   acid 

(Barger  and  Ewins),  T.,  559. 
3:4  Carbonatopaenylchloroacetic       acid 
and  its  ethyl  ester  and  chloride  (Barg- 
er and  Ewins),  T.,  556. 
Carbonyl   compounds,  action   of  oxalyl 
chloride    on     (Statolnger),    A.,    i, 
905. 
Carbonyldicarbamide    as    an    oxidation 
product  of  uric  acid  (Schittexhelm 
and  Wiener),  A.,  i.  77.". 
Carbophosphates,    part    played    by   the 
dissociation  of,  in  nature  (Barille), 
A.,  ii,  324. 
existence     of,    in     milk,     and     their 
precipitation       by      pasteurisation 
(Barille),  A.,  ii,  S20. 
Carboo-       and       -/i  toluidinodiphenyl- 
methylenediame,  rfi'thio-  (Sexier  and 
Shbpheard),  T.,  500. 
Carbo-o-      and      -^itoluidinodi/vtolyl- 
methylenediamine.    ditbio-     (SSNIEB 
and  Shephkard),  T.,  503. 
Carboxonium  dyes  i  Ivf.hkmanx,  Deng- 

USB,  and  Schiunert),  A.,  i,  249. 
Carboxyaminophenylarsinic  acids.     See 

under  Arsenic. 
a  Carboxyamino  fl  styryl-8-methyl- 
acrylic  acid  (Hawobth),  T.,  485. 
a  Carboxy-2  dibeniyloxyacetic  acid 

(Czaim.R'KI,     v.     Komaneiki,     and 
Lampe),  A.,  i,  236. 
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2'-Carboxydiphenylsulphone,      2-nitro-, 
and    its   methyl    ester,    4-nitro-,    and 
its    methyl    and     ethyl    esters,    and 
4-acetylamino-      (Mayek),      A.,      i, 
B25. 
2-Carboxydipb.enylsulphoxide,  2-nitro-, 
and    its     methyl     and     ethyl     esters 
(Mayer),  A.,  i,  825. 
Carboxylic  acids,  electrolysis  of  (Kauf- 
LKR       and       Hekzog),       A.,       i, 
870. 
aliphatic,    true    nitroso-derivativ.  s    of 
the   esters  of  (Schmidt   and   "Win 
mans),  A.,   i,  453. 
aromatic,   substituted,  preparation  of, 
from    the  corresponding  aldehydi  s 
(Badisciie  Anilin-   &  Soda-Fab- 
kik),  A.,  i,  792. 
Carboxyl  group,  constitution  of  [Smed- 

i.f.y),  T.,  283  ;  P.,  16. 
3  Carboxylamidobenzotetronic  acid.    See 
Coumarin-3-carboxylamide,4-hydr- 
oxy-. 
6  Carboxy  3methylphenylthiolacetic 
acid    (FARBWXRKX    VORM.    Meister, 
Lucius,  &  BrOniko),  a.,  i,  234. 
2'  Carboxyphenyl  sulphide,  2-nitro  .  and 
its  methyl,  and  ethyl  asters,  3-nitro-, 
and  its  methyl  ester,  4-nitro-,  and  its 
methyl  and  ethyl  esters  and  sodium 
salt,   2-amino-,   and    its  acetyl   deri- 
vative,  8-amino-,  and  4-arnino  ,   and 
its  hydrochloride  and  acetyl  derivative 

M  xYKI::,  A.,  i.  825. 

6  Carboxyphenyl  sulphide.  3  nitro-,  and 

3-amiim-    M  \vi  i:  ,  A.,  i,  826. 
3  Carboxyphenyl -/i  cyanoazophenyl- 
methine.  I '-nitro-  1-livdioxv   (  HoUBEN, 
Brass]  b  p,  Etti  hoi  b,  ana  Kellneh 
A.,  i,  S46. 
«  Carboxyphenylhydrazinolutidino- 
carboxylic    anhydride   l/m 

i   ilofu    and  its  hydrochloride 
(M  I'M  m  ii-  and  Ki  in  ras  m  -  .  A.,  i, 
B80. 
Carboxyphenylmcthylbenziminazole, 
dt'nitrohydroxy  l-o-,  i 
thi  ir    eth  salts 

dola  and  Hay),  'I'.,  1041. 
2'  Carboxyphenylsulphone,  8  nitro- 

M  v  -,  i  i'  ,  A.,  i 
2'  Carboxyphonylsulphoxido.       8  nitro  . 
and  its  methj  I  i  stei .  and  I  nitre-,  and 

and  athj ! 
L,  I, 
o  Carboxyphenylthioglyoollic  acids,  sub. 
nUd,  prepai 
VOBM,  Ml  i  II  i  i ■.  I,i  I  ii     ,       l'-i  I  MS'.  . 

a  Carboxy  2  itilbenylnxyncetio         acid 
I '/  \  II  |{  KI,       v.      Is 

I .  \  M 


4-Carboxy-«!-tolylthiolacetic  acidt  FARB- 
xverke  vorm.  Meister,   Lucius,  .x 
Brunikg),  A.,  i,  251. 
Carbylamines  (isc  and  nitriles, 

comparisons  between  (  Lemoult),  A. ,  ii, 
044. 
Cardamom  oil    Haensel),  A.,  i,  312. 
Cardiac    vagus,    effect    of   calcium    on 
the    (AVER    and    Meltzer\    A.,    ii, 
268. 
Carlina  oxide  (Semmler  and  AsOHER), 

A.,  i,  597. 
Carminazarin  and  its  potassium  salt,  and 
carminazarinquinone  i  Dimroth),  A.,  i, 
485. 
Carminic  acid  (DlMROTH),  A.,  i,  485. 
di-,  tetra-,  penta-,  and  hexa-methoxy- 
derivatives      (Liebbrmann      and 
Liebermann),  A.,  i,  486. 
Carminic  acids,  alkylated  (I.ieiiekmas  x 

and  Libbermank),  A.,i,  486. 
Canninoquinone     (DlMROTH),      A.,      i, 

486. 
Carnallite,  existence  of,  as  a  double  sail 
in  aqueous  solution  (Kremann),  A., 
ii,  1000. 
and  hematite,  regular  intergrowth  of 
Job  sb]  if),  A.,  ii,  110. 
Carnine   and  inosic   acid   (Haisbr    and 

WiN/.F.i.),  A.,  i,  822,  540. 
Carnitine,  acetyl  derivative  of,  and   its 
platinichloride  (Engeland),  A.,  i, 
568. 
hydrochloride,   ethyl    ester,    and    its 
platinichloride  I  Enoi  i  m»d),  A.,  i, 
:.r,7. 
assimilation  of,  in  the  animal   body 
(Enoi  i  ind  .  A.,  ii,  71. 
Carnoso  and  its  phenylhydra 

bromophenylhydi I  JtVBK  E  and 

.1  \<  OB8  ,  A. .  i,  541, 
Carone,  biological  oxidation  of  (Rmini), 
A  ,  i,  728. 

I  i  \uki-  and  Lapworth),  P., 
307. 
Caro's  acid  (  Wii  i  ■  i  v  i  1 1  i;  and   II  mix 
i  \  .    ,i 

svni  hi  rmula  of  (Ahri  i 

ii,  895,  B04. 
Carp,  |"  ritoni  J  e  tud  ition  in  ■  1 1 

mi  n  i.  A.,  ii,  886, 
Carrot  oil,  the  oil  "i  the  fniii  of  D 

(RlOHTEl        L,  1,  S 
Carthamino  (KametakA  and 

P.,  ' 
Carvoneue   i  ,,11  (     ind    "  puro"  terpln 

\  .  i,  1 10, 

Into 

I 

i Si  mm  i  i  i    ,    \  .  i,   171. 
(tOI  pi ,    in 

\  . 
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i>>Carvenene,     < '|0il1(.     (isoterpineno  ?), 

inversion   of  carvenene,    C10Hlrt.   into 

(Semmler),  A.,  i,  171. 
Carvotanacetone,    8-liydroxy-,    prepara- 

tion  of,  from  pinene  (Henderson  ami 

Agxew),  T..  292  ;   P.,  35. 
/3-Carvoxinie     (P-tarvoxime)     (Deussen 
and  Hahn),  A.,  i,  502. 

and  its  benzoyl  derivative  (Deussen 
and  Hahn),  A.,  i,  S15. 
Caryophyllene  oxidation  product,  alde- 
hyde and  its  phenylhydrazono, 
glycol,  and  oxime,  derived  from 
(Haarmann),  A.,  i,  400. 

from  oil  of  clove-stalks  (DEUSSEN, 
Loesche,  and  Klemm),  A.,  i. 
814. 

nitroso-,  ClsH.v.OX,  from  a-earyophyll- 
ene  nitrosochloride  (Detssen, 
Loesche,  and  Klemm),  A.,  i, 
814. 
Casein,  arid  and  alkali  equivalents  of 
(Robertson),  a.,  i,  619. 

action  of  methyl  iodide  on  iSKRAur 
and  Krause),  A.,  i,  74*. 

and  caseinngen,  non-identity  of  (KlK- 
koji),  A.,  i,  685. 

hydrolysis  of,  and  detection  of  the 
monoamino-acids  formed  (Enge- 
land),  A.,  i,  856. 

hydrolysis  of,  with  hydrochloric  and 
sulphuric  acid  (Skraup  and  Ti  i:i;  |, 
A.,  i,  147. 

peptic  digestion  of,  from  the  stand- 
point of  the  acidity  of  its  cleav- 
age products  (KrJTTNER),  A.,  ii, 
905. 

products  formed  by  the  decomposition 
of  (BlSSEGQER  and  Stegmann),  A.. 
i,  72. 

relation  of  different  acids  to  the  pre- 
cipitation of  (SAHMIS  and  Hart), 
A.,  i,  538. 
Caseinates,  in  solution,  depression  of 
freezing  point  due  to  (Robertson 
and  Barnett).  A.,  i,  447. 

refractive     indices     of     solutions     of 
(Robertson),  A.,  i.  619. 
Caseinogen  and  casein,  non-identity   "I 
iKikkoji),  A.,  i,  685. 

the  gastric   digestion  of  (Gauceeh 
A.,  ii.  2  19. 

volumetric    estimation    of,    in    cow's 
milk  (Hakt),  A.,  ii,  1060. 
Cassava    flour,    hydrogen     cyanide    in 

(Vuaflart),  A.,  ii,  925. 
Castor   oil,    preparation    of    an    alloph- 

anic  ester   of  (Vereinigte   Ciums- 

fabriken    Zimmee    &    0o.)i    A.,   i, 

696. 
Catalase,  action,  theory  of  (LoEw),  A., 

ii,  685. 


Catalase,  adsorption  of,  by  colloidal  pro- 
tein and  by  normal  lead  phosphate 
(Peters),  A.,  i,  124. 
from  the  liver,  adsorption  and  partial 
purification  of  (Peters  and  Ste- 
wart), A.,  ii,  501. 
of  malt  (van  Laef.i,  A.,  i,  688. 
of   soils    (May    and    Gile),    A.,    ii, 

928. 
of  the  blood  (LoCKEHANN,  Thies,  and 
WhhernI.  A.,  ii,  324  ;  (GesSARD), 
A.,  ii,  682. 
Catalysis.     See   under   Affinitv,    chemi- 
cal. 
Catalysts,  mineral   (van    Laer),   A.,  i, 

688. 
Catalytic    action.     See    under    Affinity, 

chemical. 
Catechol      and      adrenaline      reactions, 
method  of  rendering,  more  delicate 
(Bayer),  A.,  ii,  839. 
new  derivatives  of  (Lazennec),  A.,  i, 

469,  488. 
derivatives,   methylene  ethers,   action 
of    phosphorus     pentachloride     on 
(BARGER    and    EwiNS),    T..    552  : 
P.,   86;    (Ewiks),   T.,    1482;    P.. 
210. 
methylene    ether,     4:.W/nitro-.     See 
]  :2-.Mcthylenedioxybenzene,    4:5- 
dinitro-. 
4-amino-.    See  12-Methylenedioxy- 
benzene,  4-amino-. 
ethyl   ether,    derivatives    of    (Pavi.y 
and  NEUKAH),  A.,  i,  96. 
Catechols,  bismuth  salts  of  brominated 
(Chemisi-he  Fabrik  von    Hevhi  \  . 
A.,  i,  469. 
Catecholase  (Wee vers),  A.,  ii,  1047. 
Cathode.     See  under  Electrochemistry. 
Cathode  rays.     See    under  Photochem- 
istry. 
Caviare,   does  it  contain  purine   bases  ? 

(Linnekt),  A.,  ii.  6S4. 
Cedriret.     Sec  ( 'oeruliguone. 
Cell,   galvanic.     See  under  Electrochem- 
istry. 
Cellobiose  and  its  osone,  behaviour  of. 
towards  certain  enzymes  (Fischer  and 
ZemtlEN),  A.,  i,  209. 
Cells,  permeability  of,  for  dyes  (HorkrI, 

A.,  ii,  912. 
Cellulose,   the  action    of  sulphuric   aid 
nitric  acids  in  the  nitration  id' (Hake 
and  Bell),  a.,  i,  157, 
Cellulose  hydrates  (Ost  and  Wbsthoff), 
A.,  i,  210  ;  (Cross  and  Uevan),  A., 
i,  290. 
sodium    derivative,     constitution     of 

Miller),  A.,  i,  13. 
/n'propionate    (WooDBRIDOB),    A.,    i. 
768. 
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Cellulose,  preparation  of  esters  of,  anil 
their  transformation  products  by  the 
action  of  acid  anhydrides  in  the 
presence  of  salts  (Knoll  &  Co.),  A., 
i.  290. 
esters  (  Woodbridge),  A.,  i,  768. 
Celtis  reiiculosa,  scatole   and  indole  in 

wood  of  (Hektbr),  A.,  ii,  426. 
Cement,  Portland,  microscopic  structure 
of  (Stern),  A.,  ii,  733. 
Roman,  crystals  of  calcium  hydroxide 

in  (Glinka),  A.,  ii,  482. 
estimation   of  free  calcium    oxide   in 
(Brandenburg),  A.,  ii,  832. 
Cephalopod  inks,  black  (Paladino),  A., 

ii,  252. 
Cereals   and    Hour,    action    of     sulphur 
dioxide   on   (CARTERET   and    Car- 
TERET),  A.,  i,  341. 
behaviour  of,   towards  calcium  cyan- 
amide  (peGrazia),  A.,  ii,  1049. 
feeding  values  of,   as   calculated   from 
chemical  analyses  (Chamrerl.-un), 
A.,  ii,  420. 
detection  of  phosphatic  compounds  in 

(Carles),  A.,  ii,  265. 
winter,    manorial    experiments    with 
calcium  cyanamide  on  (v.  Libben- 
BERG),  A.,  ii,  698. 
Cerebrospinal   fluid   (Mestrbzat),   A., 
ii,  S95. 
cholesterol     in     (Pighlni),    A.,    ii, 

821. 
potassium  in  (Myers),  A.,  ii,  500. 
ol  epileptics.    See  Epileptics. 
Ceric  and  cerous  compounds.     See  under 

( lerium. 
Cerium  group,  bromates  of  (Jambs  and 

I.\m.ki,ii:ii),  A.,  ii,  734. 
Cerium  salts,  preparation  of  pure  (Neibh), 

A.,  ii,  188 
Cerium  double  and  triple  Ferrocyanides 
with  potassium, Bodium,and  ammon 
iuin    (Eobi     on  ,    T.,    1858  ;     P., 
195. 
quadrivalent,    double     fluorides 

(RlMBAOB     and     Kii.i  \s),     A  ,     n. 
B10. 
nitrates    and    tulphates    with 

I,     Mr.l.ziu,      MBBi  i.i  I,     and 
A.,  i.  17. 

oxide  [ctria  |,  colour  of  (Nil  IB  I,  A.,  ii, 

and    oiii.i    rare    earths,   in   ro 
o  i  Intel  ion  "i    Dittkicii),   L,  ii, 

■tilp]  H  ind  Wn:i ii  , 

A.,  Ii,  64. 
Cerous  I 

\..  ii.  784. 

i  DAI  II  and 
Kn  " 


Cerium  :  — 
Ceric  double  fluorides  with  cadmium, 
cobalt,    copper,    nickel,     and     zinc 
(ElMBAOH  and  Kiliani),  A.,  ii,  810. 
Cerium,    separation   of,    from   the  other 
ceritic  earths,  simplification  of  Mo- 
Sander's  method  for  (Hausbr  and 
W i urn),  A.,  ii,  940. 
volumetric  estimation  of,  in  presence 
of  other  rare  earths  (Metzger),  A., 
ii,  620. 
Cetyl    o-naphthylcarhamate    (Xevrerg 

and  KANSKY),  A.,  i,  690. 
Charcoal,   absorption   of  carbon  dioxide 
by  (GeddBs),  A.,  ii,  645. 
animal,  estimation  of  total  sulphur  in 

(Selva  pioi),  A.,  ii,  756. 
wood,  constitution  of  (Asciian),  A.,  ii, 
570. 
Cheese,  ripening  of  (Dux),  A.,  i,  861. 
Emmenthal,  constituents  of  (Winter- 
stein  and  King),  A.,  ii,  128. 
curds,     illation    of  different    acids    to 
the  solubility  of,  in  salt  solution 
Sammis  and  Hajlt),  A.,  i,  538. 
estimation  of  iron   and   copper   in 
(Sob  m  i  :  i  i   ,   L,  ii,  941. 
CheiramOms  ehmri.     Xfu  Wallflower. 
Cheiroline,  formula  of  (Sohneideb),  A., 
i,  826. 
alkaloid     containing     sulphur,     from 
wallflower  seeds  (Schneider),  a.,  i, 
118. 
Chemical    action.     Seo   under    Affinity, 

chemical. 
Chemical    constitution,    and   absorption 
speetia,    nlatiou  between  (HALT, 

r.oi  n:,  and  Wa rsoN),  T.,  144. 

and    absorption  spectra  of  pyridine 

and  derivatives,  relation  between 
(I'l'inisi,  'i'.,  294  ;  P.,  14. 

and  colour  of  xaulbones  and  allied 
|  1 1 1  iizni     and      Ki  l 
HOSOB  .   A.,  i,  7:12. 

and    fastness   to   oghl    of   mono 

relation  between  (Wa  i 

P.,  224  :   (WA  WON,  SlBKAB,  and 

Dm  ia  i  p  , 
and  opi  umI  properties  of  the  aromal  Ii 

a-  and  y-dikotom  -  i.  T., 

218  ;  P..  17. 
ami  phj  liological  action  In  the  trope 

,    hi  limn    betwei  ii    (Jove  i  1 1 

and      I'vman),      T.,      1020;      P., 

tee 

hi  !  |ih\  liological  aotivitj  ol  acid  ■ 

I .  A  .  ii,  L6S. 

and     nporooollng     Diiuokbi  ,   A  , 

ii,  21  I 
mnl     1 1  loo  It) .     relation     botween 

Hi ■-.   i  w  and  Turn  1 1,  T  . 
P  .  "i" 
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Chemical    and    physical    properties    as 

functions  ot  the  magnitude  of  the 
granules    of    the   solid   and    liquid 
phases  (v.  Weimarn),  A.,  ii,  135. 
processes  of  ripening  (Scurti  and  de 
Plato),  A.,  ii,  174. 
Chemotherapeutics,  lecture  on  the  present 

state  of  (Ehrlioh),  A.,  ii,  255. 
Cherry      bark,     wild.        See     Primus 

serotina. 
Chicks  and  eggs,  cholesterol  of  (Ellis 

and  Gardner),  a.,  ii,  498. 
Chieh   oil,   from    Artemisia   Utrba-alba 
rar.  dmsiflora  2?ois(Schimmel  &  Co.), 
A.,  i,  317. 
Child,  new-born,  trypsinogen  and  entcro- 

kinase  in  (Ibrahim),  A.,  ii,  1034. 
Chitin,       preparation       and       reactions 
(Wkstek),  A.,  i,  659. 
polarimetric    method   of   identifying, 
and   constitution   of    (Irvine),    T., 
564  ;  P.,  89. 
soluble  (Alsberg  and  Hedblom),  A., 
i,  541. 
from    Limulna    polyphemius    (king 
cnrb),  and  its  osmotic  behaviour 
(Alsberg  and  Hedblom),  A.,  i, 
946. 
Chloral,  condensation  of,  with  primary 
aromatic     amines    (Wheeler    and 
Jordan),  A.,  i,  673. 
alcoholate,   equilibrium   between,   and 
its  components   (LEOPOLD),    A.,   ii, 
472. 
hydrate  semicarbazide  (Kling),  A.,  i. 
214. 
Chloralic  acids  (Hanriol),  A.,  i,  206. 
Chloraldiurethane  (Diels  and  Seib),  A., 

i,  8S6. 
Chloralose,    C,Hn06C'l3,    from    Iffivulose 

and  chloral  (HanRIOT),  A.,  i,  288. 
Chloralurethane,   reactions   of,    and    its 
methyl  and  ethyl  ethers,  and   acetyl 
derivative   and   its   nitrile    derivative 
(DlELS  and  Sr.n;),  A.,  i,  885. 
Chlorates.     See  under  Chlorine. 
Chlorides.     See  also  Metallic  chlorides. 
Chlorine,   atomic  weight  of  (Gray  and 
Bum),  T.,  16331  P.,  216;  (Gtjye 

and  Fl.rssi,  A  ,  ii,  135  ;   (SCHEUER), 

A.,  ii,  991. 
exposed  to  light,  molecular  condition 

of  (Kummell  and  Woisig),  A.,  ii, 

476. 
liquid,  physical  properties  of  (Johnson 

and  MclNTOSH),  A.,  ii,  881. 
generated  by  potassium  permanganate  ; 

its  preparation  and  purity  (Wr.m:- 

KIND  and  Lewis),  P., 59  ;  discussion, 

P.,  59. 
Deacon  process  for  (v.  Falokensti  r    , 

A.,  ii,  136. 


Chlorine,   and   hydrogen   interaction   of 
Chapman   and    MaoMahon),  T., 

135  ;  P.,  15. 
and     hydrogen,    retarding    effect    of 

oxygen,   and  inlluence  of  nitrogen, 

on  rate  of  interaction  of  (Chapman 

and    MacMahon),    T.,    959;    P., 

148. 
and    hydrogen,    influence   of    gaseous 

oxides   of  nitrogen   on   the   rate  of 

interaction  of  (CHAPMAN  and  Mac- 

Mahon),  T.,  1717  ;  P.,  224. 
action  of,  on  ferroborido  and  mangan- 
ese   boride     at    high    temperatures 

(Hoffmann),  A.,  ii,  4S. 
and   sulphur,    compounds   of    (Beck- 

mann,  Junker,  and  Klopfer),  A., 

ii,  137. 
primary  interaction  of,  and  acetanilides 

(Okton  and  Jokes),  T.,  1156;  P., 

196. 
Hydrochloric  acid  (hydrogen  chloride), 
preparation  of  standard  (HULETT 
and  Bonner),  A.,  ii,  342. 

density  of  (Scheuer),  A.,  ii,  991. 

density  and  compressibility  of,  and 
adsorption  of,  on  glass  (Gray  and 
Burt),  T.,  1634  ;  P..  216. 

and  water,  the  system  (Rupert), 
A.,  ii,  725. 

sodium  oxide,  barium  oxide,  and 
water,  the  system  (ScHREINE- 
MAKERS),  A.,  ii,  986. 

photochemical  equilibrium  (CoEHN 
and  WassilJEWA),  A.,  ii,  846. 

phenomena  of  the  electrolytic 
decomposition  of  (Goocil  atid 
Gates),  A.,  ii,  964. 

liberation  of  oxygen  dining  electro- 
lysis of,  with  a  platinum  anode 
(Pfleiderek),  A.,  ii,  963. 

migration  constants  of  dilute  solu- 
tions of  (Chittock),  A.,  ii,  293. 

conductivity  of,  in  various  solvents 
(Baly,  Buhkk,  and  Marsden), 
T.,  1103. 

specific  heat  of,  from  explosion 
experiments  (Pier),  A.,  ii,  542. 

action  of,  on  permanganates  (Wein- 
i  AND  and  DlNKELACKER),  A.,  ii, 
48. 

influence  of  water  on  the  availability 
of,  in  alcoholic  solution  (Lap- 
worth  ami  Partington),  P., 
307. 

addition  of,  to  organic  bases  and 
azo-compounds  (Korczynski),  A., 
i,  123. 

action  of,  on  the  secretion  of  fer- 
ments of  the  stomach  and  pancreas 
(Ehrmann  and  I.ederer),  A.,  ii, 

161 
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Chlorine: — 
Hydrochloric  acid  [hydrogen  chloride), 
content  of  gastric  juice  in  anchyl- 
ostomiasis     (Yoshida),     A.,     ii, 
167. 
monohydrate  (Rupep.t),  A.,  ii,  725. 
Chlorides,   importance  of,   in  the   life 
processes  of  the  organism  (Grun- 
WALD),  A.,  ii,  162. 
of  sodium,    potassium,    silver,    and 
thallium,       compressibilities       of 
(Richards  and    Jones),   A.,   ii, 
214. 
detection  of,  in  presence  of  bromide, 
and  estimation  of,  in  presence  of 
bromide  and  iodide  (Caven),  A., 
ii,  612. 
detection  of,  in  presence  of  complex 
cyanides  and   other    halogenidea 
BoTTGER),  A.,  ii,  612. 
Hypochlorites,  electrolytic  preparation 

of  (I  IGLOBIN),  A.,  ii,"  804. 
Chlorates,    the    active    substance    of 
(KlopsTOi  8  .  A.,  ii,  136. 
toxicology  ol  (F  wjes  V  i  bgili),  A., 

ii,  763. 
detection  and  estimation  of  i  Faces 

Visoili),  A.,  ii,  179. 
detection  and  estimation  of,  in  urine 
Faobs  Virqili)  A.,  ii,  183. 
Perchloric  acid,  and  nitrous  n  id, 
nitroeyl  perchlorate,  the  anhydr- 
ide of  (HOFMANN  and  ZEDTWITZ),' 
A.,  ii.  568, 

Perchlorates,  reduoti I',  by  titanium 

Beaquisulphate  (Stabler),  A.,  ii, 

reduction  and  estimation  of  (Rot  B 

MI' Ml   ,    A.,    ii.     ! 

estimation    of,    by    titanoui    salts 

li'.hin  i,  I'..  229. 

Chlorine,  estimation  of,  in  presen I' 

palladium   Gi  rntEi    uid  I 
A.,  ii,  768. 

iiuii  of,  accural  j  ol  Ifolhard's 

method    for      R ui  no     and 

Burg  rALi.Et      \ ..  i 

Cldorite,    synthesi  •    of,    bj     <  I 

alkaline  solutions  on  p]  roxene   Frii  ii 
ii  ai 
Chloroacylaminobonzenes,      totion      ol 
halo  IK    Ortom  and  Jo 

p  . 

Chloroaldehydcs 

on    K  i  i '  •■      \.,  i,  21  I. 
Chloroiiniine    I :  -.     1 1 1 .        \ 
C'lilorocarbonic  acid,  raters,  i"»  mothod 
i hi  by  the  action 

ai  ids   Bin 1 16, 

Chloroform,  electric  transport   and  du- 
-  ompo  ition   "i     Hoi  I  t  MSI  .    A.,   i, 


Chloroform,    bromoform    and    iodoform, 
comparative  stability  of  (Oechsnsr 

DE  CONIKCK),   A.,  i,   198. 
and   cocaine  or  strychnine,    effect   on 
the  animal  organism  of  (Dogiel), 
A.,  ii.  420. 
detection  of  ethyl  alcohol  in(Ruscom), 
A.,  ii,  768. 
Chlorogenic  acid    and   helianthie   acid, 
identity  ot  (Gorter),  A.,  i.  93."'. 
distribution  of,   in   nature  (GoRTBR), 
A.,  i,  588. 
Chlorohydrin,  preparation  <>f  |  Detttsohe 
SprekgstoffAktien-Gesellschaft), 
A.,i,  201. 
Chlorohydroxy-acidsand  theirglyceridi  .-. 
preparation  of  Imberi  \  CoNSORTruM 
for  Elektkochemische  Industrie  . 
A.,  i,  875. 
Chlorophyll,  absorption  spectra  of  con- 
centrated   and    dilute    solutions   of 
,l'ri;\  is-.  A.,  ii,  531. 
photodynamicaotion  of,  and  its  relation 
to  the  photosynthetic  assimilation 
of    plants    (Hat/shaKN),     A.,    ii, 
423. 
new  method  of  decomposition  in  the 
chemistry  of  (Marchlewski),  A., 
i,  174. 

zino  (Malabski  and  Marchlewski), 

A.,  i,  '.H7. 

the  phosphorus  content  of  (Stoki 
A.,  i.  248, 
Chlorophylls,  crystalline  (G  u'tifi:),  A., 

i.  102. 
Chlorophyll  group  I  MAROH1  ewbkj),  A., 

i,      174  ;     |  M  U  \i:ski     and     M  \  Ri  B 

i  EW8K1  i.  A.,  i.  947  ;      B  u:  \i.  \ 

Mari  hi  i  wski  I,  A.,  i.  948. 

Chlorophyll  researoh,  quantitative  con- 
trol In  (Unni  IK  |,   A.,  i,  41. 

Chlorophyllpyrrole  and  hesmopyrrole, 
identity  ol  i  Bar  ibas    and    U  lbi  h 

i  i  VTOKI  .  A.,   i,  948. 

Chloroxylonine  lo'iu   I'll   Indian 

w 1  \i '/,/.  i)  and 

oI(Auld),  T.,  981  ;  r  ,  i  18. 

Chocolate,  eilei-ts  nf.  mi  urio  acid  and  the 

pill  in.  .     I'M  x  i  l    ,    A  ,  ii.  687. 
Cholestanoand  i|>-Cholestane,  in  I  ohloro 

M  \  i  •  i  1 1    ii   .   L,  i,  714. 
a  Cholostanol,     aotiou     of     ozone     on 

i  i  ,  T  ,  647  ;  P.,  B8, 

ft  Cholostanol  ozonide  (I .   I'..  644  | 

I'.,  88, 
ft  Cholostanono,  ozonide  of,  and  aotioti 
ol  I line  "ii    i  '"i  ii  .  r.,  644;  P., 

fi'i'Cholestrn lit    dibromide    Muiii 

i    .    \  ,   i.  ,  l  I 
Cholcitonoti'  Donii       ' 

P  .  98. 
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Cholesterol      MadTHNBR),    A.,   i,    711: 
WlNDATJS  ,  A.,  i.  920. 
and  ooprostcrol,  contributions  to  the 

chemistry  of   Donf.E  ,  T.,  63S  ;   P., 

88. 
and     lecithin,     physico-chemical     re- 

seareheson(PoR<;F.sand>.  KfHAUER), 

A.,  i,  756. 
and  its  allies,  distribution  of  (D>  ■ 

A.,  i.  152. 
of  eggs  and  chicks  (Ellis  and  Gard- 
ner), A.,  ii,  498. 
in  heart  muscle  (Ellis  and  Gardner), 

A.,  ii,  252. 
presence    of    a    second    unsaturated 

linking  in  (Doree).   T.,   638  ;   P., 

88. 
substance  found  in  soils,  agrosterol :  a 

(Schrf.iner  and  Shore?  .   A.,  i. 

152. 
fattvacid  combinations  with  (WHITE  , 

A.,  i.  152. 
action  of  sodium  and  amyl  alcohol  on 

(Wilenko  and   Motylf.wski),  A., 

i,  228. 
compounds  of.  with  carbamide.*,  liquid 

crystals  of  iGavrert),  A.,  i,  920. 
influence  of,   on  haemolysis  by  soaps 

(Meyersiein  .  A.,  ii,  681;  (Isco- 
-   o),  A.,  ii,  S16. 
as  an  antidote  to  the  saponins  (Wix- 

daus),  A.,  i,  172. 
in  cerebro-spinal  fluid  (Piohini),  A., 

ii,  821. 
rigin  and  destiny  of,   in  the  animal 

organism  (Frasei:  and  Gardner). 

A.,  ii.  595. 
oxidation  products  of,  in  the  animal 

organism  (Lifschctz),  A.,  ii, 
in  animals,  origin  and  destiny  of.  and 

absorption    of  (DoREE    and    Gard 

nf.r),  A.,  ii,  498. 
oxidation  of  products  of,  in  the  organ- 
ism [LrFfiCHDTz),  A.,  ii,  77. 
in    dogs'   faeces    (KUSUHOTO),    A.,    ii, 

79. 
on  the  inhibitory  action  of  tl; 

of  rabbits  fed  on  diets  containing 

varying  amounts  of,  on  the  haemo- 
lysis of  blood  by  saponin   (FRASER 

and  GARDNER),  A.,  ii,  595. 
^Cholesterol  and  its  acetate  (Wilenko 

and  Motylf.wski.  A.,  i,  228. 
CholeBterols   and   lecithins  contained   in 

the  sperma  and  ovary  of  tunny  fish 

(Dezani),  A.,  ii. 
extraction  of,  from  fats  (Heidusciika 

and  Gloth),  A.,  i.  381. 
Cholic  acid,  degradation  of    v.   ] 

and  Jerusalem  ,  A.,  i.  697. 
degradation       of.         by        oxid 
I        I  in   .  A.,  i.  G97. 


Cholic  acid,  oxidation  of,  by  nitri 
Pvntf.r  .  A.,  i.  586. 
and  dilute  hydrochloric  acid,  colour 
reartion  of  (HamMARSTRN  .    A.,   ii, 
836. 
cotamine    salt    (F.    Hoffmann,    La 
Roche  *  Co.),  A.,  i,  253. 
Cholic  acids    Piettre),  A.,  i,  586. 
Choline,     in     the    cerebro-spinal     fluid 
of    epileptics    (Kajii'ka),     A.,    ii, 
71. 
from  plants,   preparation  and  estima- 
tion of  (ScnfLZE),  A.,  ii,  605. 
in  animal  tissues  and  fluids,  tests  for 

(Webster),  A.,  ii,  526. 
lecithin,  and  formic  acid  (Frjlnchini), 

A.,  ii,  165. 
hydrochloride,  action  of  Oidium  laclis 
and  Vibrio  chulerw  on  (ReickektI, 
A.,  ii.  82. 
Chondro-mucoid,  the  protein  component 

of  (Mayeda),  A.,  i,  274. 
Chromaffine  tissue.     See  Tissue. 
Chromanone-6-carboxylic  acid,  2(or  3)- 
iodo-7-hydroxy-,       hydriodide       and 
acetate  of  (Liebermann  and  Linden- 
BATJJJ  .  A.,  i.  404. 
Chromenol  and  its  derivatives,  attempts 
to  synthesise  (Czaplicki,  v.  Kosta- 
NBCKI,  and  Lampe),  A.,  i,  235. 
Chromic  acid.     See  under  Chromium. 
Chromium,  revision  of  the  atomic  weight 
of  (Baxter,  M teller,  and  Hinf.s), 
A.,  ii,   487  ;  (Baxter  and  Jesse), 
A.,  ii,  488. 
red   region   of   the    arc    spectrum   of 

(StuTTNG),   A.,  ii,  359. 
higher  oxidation  products  of  (Riesen- 

FELD),  A.,  ii,  51. 
and  its  oxide,  action  of  carbon  mon- 
oxide on  (Charpy),  A.,  ii,  405. 
cation,     hydrolysis    of    salts    of    the 
POVARNIN),   A.,   ii,    1016. 
Chromium  alloys,  action  of  carbon  mon- 
oxide on  (Charpy),  A.,  ii,  405. 
Chromium   salts,  diffusion   of.    through 
gelatin  jelly  (Procter  and  Law),  A, 
ii,  385. 
Chromium     chlorosnlphates,     physico- 
chemical   investigations    of   (Bjer- 
rum),  A.,  ii.   74i). 
fluoride,     hydrates    of   i  Werner    and 
\>  in  Si  a),    A.,    ii,   51. 

oxide,  the  bydrosol  of  (Wotostra), 
A.,  ii,  582. 

frioxide,  compound  of,  with  sulphur 
trioxide  (PlCTBT  and  KARL),  A., 
ii,  39. 

Chromic  acid  and  quinine,  quantita- 
tive study  of  the  photochemical 
reaction      between      (LUTHER      and 

Forbes  .  A.,  ii 


1264 


INDEX    OF    SUBJECTS. 


Chromium: — 
Chromic  acid  ami  hydriodic  acid,  in- 
duction by  ferrous  salts  of  inter- 
action of  (Gortner),  A.,  ii,  30. 
action  of  carbonates  on,  and  basicity 

of  (Wyrouboff),  A.,  ii,  740. 
oxidation  of,  to  perchromic  acid  as 
a  test  for  chromium  (Kahslake), 
A.,  ii,  269. 
vanadic  acid,  and  iron  oxide,  iodo- 
inetric  estimation  of,  in  presence 
of  one  another  (Edgar),  A.,   ii, 
269. 
estimation  of  (Mi'u.f.r),  A.,  ii,  96. 
jodometric  estimation  of  (Casol am), 
A.,  ii,  769. 
Dichromic  acid  (Cr407"),  reduction  of, 
by    thiosulphate     (Povarnin    and 
Cuitrin),  A.,  ii,  1020. 
Perchromic  acid,  oxidation  of  chromic 
acid  to,  as  a  test  for  chromium  ( K.\  BS- 
lake),  A.,  ii,  269. 
Perchromates   iP.iesknfki.iO,    A.,   ii, 

61. 
Chromic   thallous  fluoride   (Ephraim 
and   BaBTECZKO),    A.,   ii,   237. 
oxide,  solubility  of  (Jovitschi  ism  |, 

A.,   ii,   243. 
nitrate      (JoVITSOHITSCH),      A.,     i, 
248. 
Dichlorotetra-aquochromium       hexa 
aquo  aluminium,     and     -vanadium 
sulphates  (Bjkuri'M  and  Hansen), 
A.,  ii,  789. 
Dibromotetra-aquochromium       hexa 
aquo-chromium.  -aluminium,  -iron, 
ami  -vanadium  Bulphatea  I  BjERRUW 

ami  Hansen),  A.,  ii,  739. 
Bromopenta  aquochromium     sulphate 
(H-rKKKiM    ami     Hansen),    A.,    ii, 

Chromyl  M'/«lil.,ii.lc  (PASCAL),  A.,  ii, 
682. 
Chromium,  volumetric  estimation  of,  with 
potassium  ferrioyanide  Bot  i  bnb  u  ii 
and  l.i '  mm  ws  ),  A.,  ii,  187. 

indireel  volumetric  estimation  of 
(Bai  'iii  'i  and  \'t,\  mi  a),  A.,  ii, 
767. 

and  copper,  and  oopperand  Iron,  titra- 
tion  of,   in  admixture  (llimuii 
A.,   ii.  849. 

aluminium,  and  Iron,  quantitative, 
precipitation  of  (Si  BIl  U)  \.,  ii, 
884, 

ul  ii  in  j  mi  ii  ii  i .  and    Hi'   in  a  mix- 
ture,  i  eparation  "i  i  Pons]  Csi  ot), 

a.,  ii,  rai. 

Chromium     compoundu    (WlRMIl     lad 

1  I    V  '    1 1  I  ■      i    I       .        \     .      Ii,     01, 

Chromium   mineral w,    from    Servlfl 

:  l    '  in  l    Oil),     A.,    Ii, 


Chromoisomerism  and  pantochromism  of 
violurates  (nitTOSobarbitutrates)  and 
allied  oximiuolcetone  salts(HANTZSCii), 
A.,  i,  331. 

Chromone  6  carboxylic  acid,  7-hydroxy- 
(Liebermann  and  Lixdenbaum),  A., 
i,   403. 

Chromophores  without  double  liukings 
(Kauffmaxn  and  Fritz),  A.,  i,  95. 

Chromyl  gucchloride.  See  under  Chrom- 
ium. 

Chrysazol  (liS-anthradiol)  and  its  di- 
methyl and  diethyl  ethers  (Lamps), 
A.,  i,  379. 

Chrysocriol  and  its  triacetyl  derivative 
(Trn.x  and  Cleyvee),  T.,  85;  P.,  12. 

Chrysophanicacid,  constitution  of  (Tutin 
and  Clewei:),  P..  200. 
dimethyl  ether  (Tutin  and  Ci-ewer), 
P.,  302. 

Cietr  arietinum,  soluble  carbohydrates 
and  hemicelluloses  in  the  seeds  of 
(Ca.storo),  A.,  ii,  764. 

Cider,  fermenting,  action  of  ultra-violet 
ravs  (Mai  i:.\ IN  and  \V.\  RCOLUXB  I,  A. , 
ii,'  752. 

/37-Cincholeuponic  acid,  hydrochloride 
(Worn,  and  MaaO),  A.,  i,  266. 

Cincholeuponic  acids,  racemio,  resolution 
of,  into  their  active  forms  ("WoiiL  and 
Maag),  A.,  i,  264. 

Cinchona  alkaloids  (Rabe,  Ktjliga,  and 
N  u  maw  |,    A.,  i,   107  ;  1 1: 
A.,  i,  408  ;  (RoHDE),  A.,  i,  505. 
and  oxidation  of,  to  ketones  (Babe, 

N.U'MANN,    and    KlM.niA),    A.,    i, 
252. 
lission  of  the  ketones  from  (Rabe, 

Kl' Mi: A,  and  Natmann  t.A.  ,i,  li>7. 

iodine  derivatives  of  (Ko£nibwski), 
A.,  i,   826. 
Cinchonamido    rnethiodido   and    piorate 

l  Dll  k  KB  and  RSMFRY),  A.,  i.  409, 
Cinchonamine  and  other  rare   alkaloids 

( Howard  and  < Ihiok),  a..  [,  i rii. 
bydroohloride  as  a  roagonl  for  nitric 

acid    ami    niti.it.  .    j  ll"U  u;n    and 
Chick),   A.,   i.    176. 
Cinchouicacid  synthesis,  new  (BOB  0HE), 
A  .  I,  9  16 
imi  Ii  \  1  i  stor,  methiodide,  piorate,  and 
diohromate,  and  ethyl  ester,  methiod 
ide  ami  picrati   (Deck  in  ami  Hi  h 

i  i;v).  A.,  i,    108, 

eaters,  met! lidos  of,  and  their  ooloui 

,  I  IK'  Kl  i;  and  RBHFB1  I,  A.,  i,    his. 

a    nils i  Ituted,  \\  nthesl  i  of,  bj   I  loeli 
oer's  method  j  Bob*  d  i  I   62. 

Ciuohoniciue  (oinohotoxlne),  constitution 

ul.    anil   mi ol     01  I        -inni 

h  llold        I  "M  I     [),      A.,      i, 

109 
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Cinchonicine.     tartrate     ami      oxalate 

(How Aim  and  Chick  ,  A.,  i,   177. 
Cinchonine.  p-aminoplienylarsinftte 

(Yekeixigte  Chemisohe  Werke 
Aktiengenellschaft),  A.,  i, 
253. 

di-iodo-,  anditsmethiodide(Ko/xii.\v 
ski).  A.,  i,  826. 
/.'-Cinchotoxols    (OoMANDUCCl),    A.,    i, 

40y. 
a-Cinenic  acid,  crystallography  of  (RurE 

and  Altexburg),  A.,  i,  8. 
/3  Cinenic  acid  and  its  esters  and  salts, 

and  separation  from  the  o-acid  (Rupe 

and  Altexburg),  A.,  i,  7. 
Cinnabar,  crystals  of,  rotatory  power  of, 

and    relation    between    absorption    of 

light    and    rotatory   power    of    (Bec- 

querel),  A.,  ii,  107. 
Cinnamaldehyde    compounds   with   sul- 
phurous acid,  rate  of  reaction  of,  with 

water    (Kerp   and  Woulek),    A.,  i, 

806. 
Cinnamaldehydecyanohydrin,  condensa- 
tion   products    from,    and    action    of 

hydrogen  chloride  on  '(McCombie  and 

Parry),  T.,  584;  P.,  95. 
Cinnamaldehyde-a  naphthylhydrazone 

(Padoa  and  Graziaxi),  A.,  i,  964. 
Cinnamaldehyde -^tolylhydrazone  (pho- 

totropic  substance)  (Padoa  and  < !  RAZI- 

ANl),  A.,  i,  965. 
Cinnamenyl      isocyanate.         See     Cin- 

naiuenylcarbimide. 
Cinnamenylacrylic  acid,  menthyl  ester 

(Ban  and  MONTER),  A.,  i,  928. 
Cinnamenylcarbimide   (cinnamenyl   iso- 

a/anate)     (Forster),    T.,     433  ;     P., 

69. 
Cinnamenyldihydrouracil   (Posxer  and 

RoHDE),  A.,  i,  649. 
>-Cinnamenyl/s"Oxazolone  (Riedel  ami 

Schulz),  A.,  i,  583. 
Cinnamenylphenylcarbamide  (Foester), 

T.,  439. 
s-Cinnamenylphenylsemicarbazide 

(Forster),  T.,  489. 
Cinnamenylpiperidylcarbamide       (For- 

BTBE),  T.,  439. 
fl-Cinnamenylpropionhydroxamoxime 

hydroxide,  /9-hydroxvlamino-  (P03NER 

and  Roiide),  A.,  i,  649. 
fl-Cinnamenylpropionic  acid,  jS-amino-, 

and  its  silver  salt,  hydrochloride,  and 

benzoyl    derivative    and    its    methyl 

ester    (Posxer   and    Rohde),    A.,   i, 

649. 
fl-Cinnamenylpropionylhydroxamicacid, 

/3-hydroxylamino-,     and     its     hydr- 

oxylamiue     salt,     and     tetrabenzoyl 

derivative  (RlEDEL  and  Sriit  i./.i,   A., 

i,  583. 


Cinnamic  acid,  synthetic,  separation  of, 
into  its  isomeric  compounds  and 
their  re-combiuation  into  the  syn- 
thetic acid  (Erlexmeyer  and 
Her/.),  A.,  i,   156. 

synthetic,  salt  formation  and  addition 
reactions  of  the  isomeric  acids  ob- 
tained from,  and  demonstration  of 
their  different  chemical  behaviour 
(Erlexmeyer,  Herz,  and  Hilgex- 
dorff),  A.,  i,  156. 

halogen  derivatives  of  (James  and 
Sudborough),  T.,  1538  ;  P.,  211. 

esters,  addition  of  bromine  to  (James 
and  Sudborough),  T.,  1541. 

phenolphthalein  ester  (Knoll  k  Co.), 
A.,  i,  932. 

and      benzoic     acid,      separation     of 
(Scherixga),  A.,  ii,  191. 
Cinnamic  acid,    3-benzoylamino-,    benz- 
amide  of  (Ruhemaxx),  T.,  9S8. 

a-liromo-,  strychnine  salt  (James  and 
Si-dborouoii),  T.,  1539. 
[T?/uCinnamic  acid,  a-bromo-,  strychnine 

salt  (James  and    Sudborough),   T., 

1538. 
Cinnamic     acids     of     different     origin 
(Erlexmeyer,    Hertz,    and    Hil- 
gendorff),   A.,  i,  647. 

configuration  of  (Baker),  P.,  223. 

isomeric  (Biilmaxx),  A.,  i,  155,  382. 

isomeric,  remark  on  Biilmann's  dis- 
cussion of  (Erlexmeyer),  A.,  i, 
155. 

differences  in,  due  to  the  synthetical 
materials  used  (Erlexmeyer,  Herz, 
Hiloendorff,  and  Bube),  A.,  i, 
648. 

a-bromo-,     attempted     resolution    of 
(James and  Sudborovgh),  T.,  1538; 
P.,  211. 
alio-   and  iso-Cinnamic   acids  (Lieber- 

manx),  A.,  i,  303. 
Vinnaniumuiii  zeylanicum,  ethereal  oil  of 

the   root   bark   of  (Pilgrim),    A.,   i. 

172. 
Cinnamon  bark  oil  (SCHIMHBX  &  Co.), 

A.,  i,  112. 
Cinnamoyl    hydrazide    and    its    hydro- 
chloride   and    benzylidene   derivative 

(MrcKERMAXx),  A.,  i,  838. 
Cinnamoylazoimide,  and  transformation 

of,    into     cinnamenylcarbimide    (ein- 

namenyl   Isocyanaia)   (Forster),   T., 

433  ;  P.,  69. 
Cinnamoylmandelonitrile  (Fraxpis  and 

lUvis),  T.,  140S. 
Cinnamoyl  -y-methoxymandelonitrile 

(Francis  and  Davisi,  T.,  1408. 
Cinnamoyltropeine,    salts    and    metho- 

bromia*  of  (Jowett  and  Pyman),  T., 

1029. 
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Cinnamylamino  compounds   (EmDB    b 

aud       platiniehloride      (fc-UDE 

CinnamyUdeneaceUc  acid,  hydrazine  ami 

"Ty^oM-lamine  salts,  hydrate  an.   *■ 

sadium  derivative,  salt,  and  ahM.y 

derivatives,  acethydrazide,  benzhydr- 

azlde   andsenucarbazideiU'EDELaud 

Schulz),  A.,  i,  582.  Jifcrnpine 

Cinnamylidenemalonic    acid,    dibracme 

salt,   and    its    rotatory   power    (Hil- 

i.itiiiI    T.,  1674 ;  I'm  -14-      ,       ., 
Cinnamylidene-toluidine       and       its 
hydrochloride     (SenMSR     and     SHBP 

heard),  T-,  1965.  firM„K  ,vud 

Cinnamylquinolinium  salts  (EMDB  ana 

Fkanke),  A.,  i,  '09.  .,„:„„„. 

Cinnamy Itriethylammoniuni  salts  BHDE 

and  FrAKKS).  A.,  1,  708. 
Cinnamyltripropylammonmm  salts 

iF.MDEandFuAMvE),  A..  i,  ?«»• 
Cinnoline  compounds  (WlDMAK),  A.,  i, 

Cinnoiine  derivatives.  n-vsvntl,esis  of 

^?0BRMBaandFlKCKi   ,  A.,  1.1 ML 

Ci  raconic  acid,  v.  "    '    '      ' 

bromine  to  (Pitrrn  and  Oaloaqni), 

Citric ''atid   fermentation.     See    under  . 
Fermentation.  . 

hy^eis  of  maltose  by  (Phhumm 

cakiunl  salt,  estimation  of  (Gadais 
Into^opid^l  acetate  Sbmmlei      1 

iater  (Keep  and  Wohler),  A., 

ClaUen'  condensation,    the,    »»h^" 
rf  the  reaction  (Timolb  and   Goi 

taSS'it  Pth.   i     Ms,,,, 

tfliV,  adsorption  b)  IBohlmw), 

661  ;  (M*  |',>M    '"''  K"      ' 
theodourol   Bohlamd),  A.,  ".  "" 

,N8),  A.,,i, 

[mat! r,  in  »Us  Ajuto),  a.,  ii, 

"""' AlJ"" 

Clov-  leaf  oil     BOHIM       I        OO.),  A.,1, 
112, 


Cloves.    Oil  of.    rrotn  Seychelles  (HAEN- 

oirofJ'alconolicVd  aldehydio  con- 
stituents of  (Masson), ,  A., »,  944. 
estimation  of  essential  oil  and  eugenol 
m  (Reich),  A.,  H,  944. 
Clupeone    (KOSSBSL  and    WEISS),   A.,  1, 

Coagulation,  theory  of  [PappaiA),  A., 

Coaguloses  (Lawroff),  A.,;  i,  624. 

Toal    foSsU  (DOHATH),  A.,  U,  152. 

hmnic  Substances    of    (BoUDOtlARl.), 

brow^'coai,  or  peat,  catalytic  action 
rfintheaerialoxio^onoforjmmc 
Bubstanoes  (Denhstbdi:  and  Hasb- 
ier!    A.,  i,  199. 

action  of  air  and  oxidising  agents  on 

(Botootmbd),  A.,  ii,  284. 

estimation  of  sul1,hnr,n(lloU.ir.F.u\ 

A.,  ii,  343,  699;  (DsirasTBDT),  A., 

Coalmfand  similar  gaseous  mixtures, 
°1^ysfe  of,  and  estimation  of  nitrogen 

in  (v.  CnoRRS),  A.,  il,  898. 

^ren^fhydroacridineMDEOMii 

md  Dwuant),  A.,  >.  *20. 
ij.a.n.     in    (SPILKBR   and    DOMBBOW- 

CobalMedAreri'onof>e  arc  spectrum  of 

Sn  riNO),  A.,  11,  359. 

thermal  effect  of  the  magnetio  trans- 
formation    of  (Shukoff),    b_,    "■ 

209 
phosphorus  compounds  of  (»<*"»" 
1   BOHUsoHSTandSom      -  '    »./.,!, 

-  I     aoHBMTSI  HOSOHHY),    A-,    ". 
Cobaltammine  salts  (WEBNM).   A.,  ii, 

CoDalt  alloys  Wi.h   ant,,,,,,.,.,,.-. •! 
antimony    tricholonde  on  i  I 

„ith   bismuth    (DO,  iluu),  A.,    ", 

Cobalt  "salts,   poi  onous  action    of,   on 

lsrnV,  '         A""' 

Cobalt  :'M ""'•"    '"' 

.Mm.  A.,  il 

bra  A WFT 

,     SAM  •    *  ■    ■■■ 

thtUio  ohlorids  (Q*WW*k)i   A.,    ii. 

ohromab     Bmoob),  v.  »••*;„._, 

\     IL  BIO. 
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Cobalt   ami  nickel   molybdates   (GROSS- 

mann  ,  A.,  ii.  1S6. 
nitrate,     anhydrous,    preparation    of 
Hi  ntz     and     Martin  ,     A.,    ii, 

1019. 
Cobaltinitrites,  studies  on  the  (ClTN- 

ningham  and  Perkln),  T.,  1562. 
Cobalt  organic  compounds : — 
Cobalt,  complex  oxalates  of  (Deakix, 

Scott,  and  Steele'',  A.,  i,  877. 
Cobalt  carbonyl  vapour,  physiological 

L-tl'ert  "f   Armit),  A.,  ii,  918. 
a-    and    /3-Cobaltiglycine    (Ley    and 

Winklek),  A.,  i,  886. 
Cobalto  oxalate-ammonia  and  ammon- 
ium cobalto-oxalate  (Epbraim,  A.. 

i,  S76. 
Cobalt-tri/propylenediamine    iodide 

(TSCHUGAEFF   and    SOKOLOFF),   A., 
i,  138. 
Cobalt,    estimation    of,    by    ammonium 
hydroxide  (Vaubkl),  A.,  ii,  832. 
estimation  of,  and  nickel  in  a  mixture 

(Sanchez),  A.,  ii,  621. 
indirect  volumetric  estimation  of  (Ba- 
OOVBSCU    and    Vlahita),    A.,    ii, 
767. 
ai.d  nickel,  estimation  of,  according  to 
Rosenheim -Huldsrliiuskv  (Pritzb), 
A.,  ii,  705. 
microchemical     reaction     of    (POZZI- 

Escot),  A.,  ii,  705. 
precipitation  of,  by  potassium  nitrite 

IDE    KOMNCK),  A.,  li,  269. 
and     nickel,     Sanchez's     process     for 
separation   of  (Grossmann),  A.,  ii, 
'.•41. 
Cobaltinitrites.     See  under  Cobalt. 
Cobra  poison.     See  Poison. 
Coca  leaves,  estimation  of  alkaloids    in 

ni:  Jung),  A.,  ii,  276. 
Cocaine  and  its  substitutes,  distinction 
of,  from  £-eucaine  (Saporettir  A.,  ii, 
771. 
Cochin  China  lemon  grass  oil  I  Si  himmel 

&  CO.  ,  A.,  i,  113. 
Cockroach,  physiological  function  of  the 
arborescent  gland  of  the  female  gener- 
ative apparatus  of  (Bordas\    A.,   ii, 
163. 
Cocoa.  theubrouiiue-contentof(Ki:i 

A.,  ii,  193. 
Cocoa    beans,     theobromine-content    of 

A.,  ii,  606. 

Cocoanut  oil.  butter  fat,  and  tlu-ir  fatty 

acids,  distillation  of  (Caldwell  and 

HtJRTLEY),  T.,  853  ;  P.,  73. 

Codeine,  tso-,   i|<-,  and  allo-i^-,  acetoxy- 

acetyl   derivatives  of  iKnorr,  Hor- 

LBIN,  and   STAUBACH),  A.. 
if-Codeine,   chemistry  of    Knorr.   Hi  i 
i  BR,  and  H6R1  BIN),  A.,  i,  .yJ7. 


ii  Codeine,  anilino-carboxylie  ester  from 
phenylcarbiraide  and,  and  its  bydro- 
chlorideand  methiodide,  and  chloro-, 
bromo-,  and  nitro-  Knurr,  Butlkr, 
and  HoRLBIN  .  A.,  i,  827. 
Codeinic  acid,  nitro-,  an  oxidation 
product  of  nitrocodeine  and  nitro-i/i- 
codeine,  and  its  methyl  ester  derivative 
and  its  hydrochloride,  ethyl  ester 
derivative  hydrochloride,  barium  ami 
I'  itaasium  salts,  hydrochloride,  and 
amino-,  hydrochloride  of  (Ach, 
Knorr,  Ling  enbrink,  and  HSrlein  . 
A.,  i,  950. 
i-Codide,  chloro-,  and  its  methiodide 
(Knoi;u,  Butler,  and  Mullein),  A., 
i,  827. 
Coerulignone  (cedriret)  iSchlenk,  Kel- 

i.ep.,  and  Knorr),  A.,  i,  S09. 
Coffee,  effects  of,  on  the  excretion  of  uric 
acid  and  the  purines   Falvel),  A., 
ii,  687. 
iaw.  caffeine-content  of  (Hefelmann  . 

A.,  ii,  193. 
estimation  of  caffeine   in   (Lbndrich 
and  Nottbohm),  A.,  ii,  449. 
Cohesion,  specific,  expansion  coefficient, 
surface  tension  and  molecular  weight 
of  solvents  I Warden),  A.,  ii,  122. 
Cohesion    pressure    (Tbaobs),    A.,    ii, 
216. 
and  solubilities  of  salts,  diminution  of, 
by   non-electrolytes  (Traube),  A., 
ii",  04  7. 
Cohesive     force    and     electrical     force 

IV  u  81    .  A.,  ii.  467. 
Coke,    conversion   of   diamond   into,   in 
high     vacuum     by     cathode     rays 
.--win  ion  .  A.,  ii,  458. 
action  of,  on  ferric  chloride  and  auric 
chloiide  in  solution   (Tingle i.   A., 
ii.  405. 
estimation  of  sulphur  in  (Hulligkr  . 
A.,  ii.  343.  699  ;  (Dbnnstsdt),  A., 
ii,   . 
Coking  test  (Binder),  A.,  ii,  569. 
Coli-aerogenes     group     of      organisms 

(BORRI  and  DUOOBLI),  A.,  ii,  336. 
7-Collidine.      See  2:4:6-Trimethylpyrid- 

ine. 
Colloid  chemistry  (British  Association 
Reports),  A.,  ii,  473. 
mineralogy,  and  geology,  the  border- 
land between  (Doelter  and  Corni), 
A.,  ii.  308,  408. 
Colloidal  colouring  matters  in  the  min- 
eral kingdom  (Doelter),  A.,  ii,  409. 
and  crystalloids]  conditions,  behaviour 
of  suspended  matter  in  (RoHLAND), 
A.,  ii,  473. 
diffusion,  apparent  (Lieseoano),  A. 
ii,  304. 
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Colloidal  liquids,  formation  of  solid  sur- 
faces on,  and  their  photo-electric 
behaviour  (Plogmeieu),  A.,  ii,  98-4. 

metals,  solutions  of,  obtained  by  action 
of  boiling  water  (Thaube-Mexga- 
hini  and  Soala),  A.,  ii,  809. 
physiological    action   of    (Foa   and 
Aggazzotti),  A.,  ii,  688. 

nature  of  aqueous  dye-solutions,  sig- 
nificance of,  for  their  penetration 
into  living  cells  (Ruuland),  A.,  ii, 
257. 

particles  or  granules,  physico-chemical 
properties  of  (Malfitano),  A.,  ii, 
473. 

reaction  for  metallic  salts  (Stiasxy), 
A.,  ii,  186. 

solutions,   theory  of  (Rolla),   A.,  ii, 
131. 
properties  of  (Bayi.iss),  A.,  ii,  648. 

and  crystalloidal  solutions,  existence 
and  properties  of  dispersive  systems 
in  the  region  between  (Sveduerg), 
A.,  ii,  389. 

state,  influence  of,  on  dyeing  (Vignon), 
A.,  ii.  474. 

suspensions,  behaviour  of,  with  im- 
miscible solvents  l  M  II. I.EK  and   Mc- 

Pherson),  a.,  ii,  L82. 
Colloids,  nature  of  precipitated  (Foots, 

.Si  in  ii. ks,     and    LaNQLEY),    A.,     ii, 

871. 

cryoscopy  of  (Duclaux),  A.,  ii,  377. 
extension  of  the  notion  of  solubility  lo 

(Drri.MX),  A.,  ii,  303. 
the  changes  in  the  physical  conditions 

of  (I'aim.i  and   IIamiovskv),  A.,  i, 

618. 

and  electrolytee  (\V and  Hardy), 

A.,  i,  Ml. 
decomposition  of  substances  allied  to 

|  I;. mi, ami),  A.,  ii,   17 1. 
inorganic   influence  of,   on  autolysis 

i  \  i  hi. i  and  Izab),  A.,  ii,  7 1.  501, 
symbiosis  (Liesboano),  A.,  ii,  288, 
in  urine  i  l.ii  btwitz  and  Elo  i  •■  b  m  b  . 

A.,  ii,  ,50. 
organic,  teohniquc  of  eloctric  transport 

md  dial]  i   i    pet  iments  n  il  h  (Boi 

tazzi),  A.,  ii,  ! 

Colocynth  s Is,  oil  ol    haldi  and 

I'm  bsia),  A.,  ii.  126. 
Colophony,    American   (Fkankfobtee), 

A.,    i,    101 

i  oloUJ  reaction  I'm    S  r.    i,  A.,  ii,  1  1'-'. 
Colostrum,  sugar    Ii iSir.iiii,-.    and 

Surds),  a.,  ii, 

Colour  I'  i  Ions 

III  II  I,  A.,  i,  104. 

pul  ,  hll.  I 

Hi,   ni   ii  ill'!'  .  I    ulphiti  < 

1 1 1  v  ■  i    cu ),  A 


Colour  ami  constitution  of  alkyl  iodies  of 
cyclic  bases  (Tinkler),  T.,  921  ; 
P.,  128. 
of  azo-compounds  (Hewitt  and 
Thomas),  T.,  1292;  P.,  190; 
(Hewitt  and  Thole),  T.,  1393  ; 
P.,  208. 
of  diazonium   salts   (Morgan    and 

A'ecook),  T.,1319  ;  P.,  202. 
of  xanthones  and  allied  substances 
(Herzig  and  Klimosch),   A.,   i, 
732. 
Colouring  matter.  Cg)HM08(?),  from  2:4- 
diethoxy-5-carbethoxyphenyl    forni- 
ylmethyl  ketone  (Liehermann  and 
Linden  haum),  A.,  i,  405. 
antique  purple,  from  Ifwrex  brandaris 
(Frisdlandsk),  A.,  i,  262. 
Colouring  matters,  relation  between  con- 
stitution   of,    and    their    sensitive- 
ness   to   light   (Gebhard),    A.,    ii, 
284. 
influenoe  of  their  state  in  solution  on 
the  absorption  spectra  of  dissolved 
(Sheppaed),  A.,  ii,  681. 
iii    aqueous     solution,     condition     of 

(KNEOHT  and  Batey),  A.,  i,  til 'J. 
adsorption  of  (Freunhi.icii  and  Neu- 
mann), A.,  ii,  863. 
capillary  ascension  of(PsLBT-JoLiYST), 

A.,  ii",  '.'7:'. 
vat,   action  of  Grignard   reagents  on 
(Sachs  and   KantOROWIOZ),   A.,   i, 
126. 
of   biological   importance  (Ellinoer 

and   FlaMAND),  A.,  i,  8  16. 

permeability  of  cells  for  (Hoder),  A., 

ii,  912. 
natural,  ol   cotton   llowers,  Oomi/pium 

htrbaeam  (1'erkin),  T.,  2181  ;  P., 

291. 
new  scries  of,  derived  from  dipheny] 

i ithj  lens  1 1 . i . m < ■  i  i .  1 1,  A  ,  i,  S36. 
of    the  thionaphthen  series  [Fri  i  d 

lander),  A.,  i,  603, 
s,e    also   Indicators,    Pigments,  and 

Tannine. 
Colouring   matters,    natural    VI lahle. 

See  also  i 
Ali  ai  in. 
T'i  i ,'ilin. 
Kllagie  aeid. 

I'.i  iodonol. 
( tosBypul  iii. 
I  Ii  noiliiwlin. 
•  Ililli 
I  ndigo, 

lmli:   '  i 

lll'lll'l    III. 
II  ll  I  ill . 

'  lUI  '     illin. 

Oolumbie  ai  iii.    s.e  imilei  Colnmbium, 


INDEX    OF   SUBJECTS. 


1209 


Columbium  {niobium),  the  opening  up  of 
minerals  containing  (Giles),   A.,  ii, 
352. 
Columbium   pcHtafltioride   (Ruff,    Zed- 
nek,     Schiller,     and     Heixzel- 
mann),  A.,  ii,  244. 
Columbic     acid     and    tautalic     acid, 
estimation    of   (Weiss    and     Lax- 
hk.'ker),  A.,  ii,  942. 
Columbium,    volumetric    estimation    of 

(Hktzosr),  A.,  ii,  702. 
Coma,  diabetic,  acetone  substances  in  the 
organs  of  cases  of  (Geelmuyden),  A., 
ii,  253. 
Combustion  of  organic  compounds  con- 
taining nitrogen    (Dennstedt   and 
Hassler),  A.,  ii,  270. 
organic,   reduction   process  for  copper 
spirals  used  in  (Ostrogoyich),  A., 
ii,  1052. 
tubes,  quartz   (Blount    and    Levy), 

A.,  ii,  346. 
See  also  Analysis. 
Complements,  the  so-called  artificial   (v. 

Knaffl-Lenz),  A.,  ii,  904. 
Complex     compounds,     chemical     and 
magnetic  study  of  (Pascal),  A.,  ii, 
487. 
Compressibility  of  the  chlorides,  brom- 
ides, and  iodides  of  sodium,  pota-s- 
ium,  silver,  and  thallium  (Richards 
and  Jones),  A.,  ii,  214. 
of  gases  between  0  and  3  atmospheres 
at  all  temperatures  (Leduc),  A.,  ii, 
298. 
Condenser,   new    forms    of    (Stoltzen- 

bekg),  A.,  ii,  306. 
Conduction,  electrical.     See  under  Elec- 
trochemistry. 
Conductivity,     electrical.        See     under 

Electrochemistry. 
Condurangin  (Kubler),  A.,  i,  40. 
Condurango  bark,  chemistry  of  (Kubler), 

A.,  i,  40. 
Conduritol   and  its    Kromo-    and    tetra- 
benzoy  1  derivatives  and  phenylurethane 
(Kubler),  A.,  i,  40. 
Congo-red  and  other  dyes,  osmotic  pres- 
sure of :  Bayliss),  A.,  ii,  648. 
Conhydrine    (optically    active     a-ethyl- 
piperidylalkine),      constitution     of 
(Loffler  and  Tschunke),   A.,   i, 
324. 
distinction  of,  from  coniine  (Dilling), 
A.,  ii,  771. 
if'-Conhydrine  (Engler),    A.,  i,  181. 
constitution  of,   and    its   aurichloride 

(Loffler),  A.,  i,  180. 
distinction  of,  from  coniine  (Dilling), 
A.,  ii,  771. 
*-<|<Conhydrine  (Loffler),  A.,  i,  327. 
3-Coniceine.     See  l-a-AUylpiperidine. 
XCYI.  ii. 


7  Coniceine,  synthesis  of  (Gabriel),  A., 

i,  957. 
cadmium   iodide  salt   (Loffler    and 

Tschunke),  A.,  i,  326. 
distinction  of,  from  coniine  (DlLLINO), 
A.,  ii,  771. 
5-Coniceine,  synthesis  of  inactive  (Lof- 
fler and  Kaim),  A.,  i,  179. 
See  also  Piperolidine. 
e-Coniceine   (2-   and    iso-2-methylconid- 
ine),     constitution     and  synthesis   of 
(Loffler),  A.,  i,  326. 
i|/-Coniceine  and  its  hydrochloride,  auri- 
chloride,    platinichloride    and    hydr- 
iodide  (Loffler),  A.,  i,  181. 
Conichalcite,    crystalline   form  of  (Mi- 
chel), A.,  ii,  491. 
Coniferae,    waxes    of    (Bougault     and 

Bouruier),  A.,  i,  82. 
Coniine,  characteristic  reaction  for,  and 
a  new  isomeride  of  (Dilling),   A., 
ii,  771. 
iodo-,    hydriodide    of,     and   chloro-, 
aurichloride,     hydrochloride,      and 
platinichloride    of    (Loffler    and 
Tschunke),  A.,  i,  325. 
Conium    alkaloids,    isolation    of,    from 
animal  tissues  (Dilling),  A.,  ii,  709. 
Conium  maculalum.     See  Hemlock. 
Contractile  processes  of  A  renicola  larvm, 
relation  of  ions  to  (Lillie),  A.,  ii,  749. 
Convulsants,  the  action  of  certain  (Mar- 
shall), A.,  ii,  689. 
Copal,  Kauri,  solubilityof  (Coffignier), 

A.,  i,  317. 
Copiapite  (Scharizer),  A.,  ii,  587. 
Copper,  occurrence  of,   in  the  Stassfurt 
potash  deposits(BiLTZ  andMARCUs), 
A.,  ii,  1011. 
kinetics  of  rapid  chemical  and  ionic 
reactions  of  (Reiceinstein),  A.,  ii, 
961. 
theory  of  fusion  of,  in  cupola  furnaces 

(Juschkf.vixsch),  A.,  ii,  577. 
nearly  pure,  production  of  permanent 
magnets  from  (Gray and  Ross),  A., 
ii,  208. 
solutions,  ammoniacal  nature  of  (Daw- 
son), T.,  370  ;  P.,  33. 
electrolysis  of  (Meyer  ;  Foekster), 
A.,  ii,  314. 
colloidal  solutions,  action  of  electrol- 

ites  on  (Burton),   A  ,  ii,  372. 
influence  of  the  treatmi  nt  on  the  solu- 
bility of,  in  sulphuric  acid  (Heyn 
and  Bauer),  A.,  ii,  486. 
influence    of  small  quantities   of  ele- 
ments   in,    on    its   reactions    with 
nitric  acid  (Stansbie),  A.,  ii,  403. 
influence  of  small  quantities  of  arsenic 
and    antimony     on    (Hiorns     and 
Lamb),  A.,   ii,  578. 

84 
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Copper,  catalytic  oxidation  of  hypophos- 
phorous  acid  by  (Botjgault),  A.,  ii, 
310. 
Copper    alloys    with    aluminium,    elec- 
trical properties  of  (Pecheux),   A., 
ii,  482. 
with  aluminium,  transformation  points 
of,    and   variation   of  electrical    re- 
sistance of,  with  temperature  (Bar- 
ree),  A.,  ii,  1011. 
with    aluminium    and    tin,     liquidus 
curves  of  the  ternary  system  (An- 
drew and  Edwards),  A.,  ii,  891. 
with      manganese      and      aluminium 
(HEUSLEiiand  Richakz),  A.,ii,  240. 
with  manganese  ami  aluminium,  mag- 
netic properties  of  (Ross  and  Gray), 
A.,  ii,  859. 
estimation     of     cuprous     oxide     in 
(Greaves),   A.,  ii,  1054. 
Copper   baths,     electrolytic,    determina- 
tion   of    free    acid    in  (DEBAlsirrx!, 
A.,  ii,  756. 
Copper  complex,  optical  investigation  of 
the,    in  ammonia  and   pyridine  solu- 
tions  (Hantzsch    and    ROBERTSON), 
A.,  ii,  11. 
Copper  complexes  in  unmoniacal  solu- 
tion (Dawson),  A.,  ii,  816 ;  (Hantzscb 
and  Robertson),  A.,  ii,  579. 
Copper    objects,    ancient,    from    Trans- 
caucasia   Skimu-.k),  A.,  ii,  238. 
Copper   salts,    anti-piitrcsevnt   ill..!,   n| 
(A.  Springer  and  A.  Springk.i;. 
A.,  ii,  509. 
Copper  carbonates  and  the  cupricarbon- 
ates  I  Pickering),  T.,  i  109  ;  I'.,  iss. 
sodium   carbonat'      (PlOKERINO),    T., 

1418  ;  P.,  188. 
chloride   and    bromide,    formation   of 
aui'"  "inii.    .     in  solutions  ol  (Den- 
ham),  A.,  ii,  373. 
and    cuprous     chlorides    in     hydro 
ohloria    acid    solntion,   equilibrium 
between  I  Poiu  i,    \  .  ii,  816. 
chloride,  copper  sulphate,  ammonium 

snlphate,  ami iium  chloride,  and 

water,      tii<-      system,      at      BO 

(SoHREINEMAKSRS),    A.,    ii,   403. 

thallie  chloride  Qbwboki  .  A.,  ii,  577. 

I  - 1  m  n  \«  II    Mini    Km. IAN). 

A.,  U,  B10. 
hydroxide,  solubility  of,  in  amnion 
hate   eolations,  and   in 
ammonlacal  barium,  and  indium 

atiun      1 1 1 
'i  .  870     P 

nininoiii.il    inlutlonl    of    (l>\« 
A.,  ii.  Kill. 

behaTiour     of,     in 

'    I    M   Will, 

T.,2161  i  P.,  2 


Copper   nitrate,   anhydrous,   preparation 
of  (Guntz  and    Martin),   A.,    ii, 
1019. 
oxide,  solid  solutions  in  the  dissocia- 
tion   of    (YVohler    and    Fret), 
A.,  ii,  238. 
as       a       catalyst      in       reductions 
(Ipatieff),  A.,  i,  449. 
and  cuprous  sulphides,  heat  of  forma- 
tion of  (v.  YVartenberu),  A.,  ii, 
794. 
oxides,  lecture  experiments  with  (Jo- 

rissen  and  Filippo),  A.,  ii,  5C4. 
quadrantoxide,  the  supposed  (Moser), 

A.,  ii,  891. 
sulphate,  new  basic  (Pickering),  T. , 
1417. 
copper  chloride,  ammonium  sulphate, 
ammonium    chloride    and   water, 
the   system,    at    30°   (Schreine- 
makf.ks),  A.,  ii,  403. 
reduction   of,    with    hydroxylamine 
(Adams  and  Overman),   A.,  ii, 
578. 
decomposition  of,  in  a  current  of 
air  in  relation  to  the  tempera- 
ture (Yan.U'Kokf),  A.,  ii,  809. 
gravimetric  estimation  of  (Dam. i- 
MORE),  A.,  ii,  833. 
Cuprous    acetylide.      See    Acetylene, 
cuprous  compound. 
chloride     and    cupric     chloride    in 
hydroohloric  acid  solution,  equili- 
brium  between   (Poma),    A.,    ii, 
816. 
hydroxide  and  oxide  (Giixett),  A., 

'ii,  483. 

iodide,  solubility  of,   in  potassium 
bromide  Bolul ion   (Kohn),  A.,  ii, 
891. 
oxide  and  hydroxide  (Gh  i  I  1 t),  A., 
ii,  488. 
■  leotrolytio       precipitation       of 
(Mn  lib),  a.,  ii, 

electromotive     behaviour     of,     in 
alkaline eleotrolj  bes(  LLLHA  (td), 
I'.,  2161  ;  P.,  258. 
new    method   of   eatbnatin 

coppi  i  (COFFXTTI  I,    A.,  ii.  848. 

estimati i.  in  i  oppei   and  its 

alio;      ' .  i  i  ■  ■  i       \     U    1"  ■  i 
sulphate  (R»  oi  a  k),  a.,  ii.  679. 
sulphide  the  system    ferrous  sulph. 

lib'        and  BoRNl  MINN         and 

SoHREYBR),    \  .  ii.    I"1  I 

un<l  i  uprio    ulphidea,  heal  of  forma* 

lion  of (V,    WABTBNB1  i'    .    ft.. i  ii, 

sulphites  of  Etard  and  of  Rog 
(Rami  i  BO),    A.,  ii,  101  8. 
Cupricnrbonates        I  T.. 

i  108  ,  I'  .  I 
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Copper:  — 

Cupri-ferrous    sulphates,    red,    phase 
equilibrium  of  (Allmanp),  A.,  ii, 
23S. 
Cuproso-eupric  chloro-salts,   constitu- 
tion of  (Poma),  A.,  ii,  315. 
Copper,   cadmium,    mercury,    lead,    and 
bismuth,  microchemical  analysis  of 
(Schookl),  A.,  ii,  96. 
burning  of  admixtures  on  refining,  in 
a    reverberatory    furnace     (Vanju- 
koff),  A.,  ii,  237. 
precipitation   as   oxalate   in   analysis, 
and     estimation     of    (Gooch    and 
Ward),  A.,  ii,  703. 
influence  of,  on  the  titration  of  iron  by 
the  Zimmermann-Reinhardt  method 
(Schroder),  A.,  ii,  186. 
reagents    and     estimation     of    sugar 

(Cakrez),  A.,  ii,  835. 
estimation  of  cuprous  oxide  in  (Cof- 
fetti),  A.,  ii,  349  ;  (Greaves),  A., 
ii,  1054. 
estimation  of,  by  ammonium  hydroxide 

(Yaubel),  A.,  ii,  832. 
iodometric    estimation    of,    improved 

(YlDEGBEN),  A.,  ii,  765. 
and    chromium,    and   chromium    and 
iron,     titration    of,    in    admixture 
(Hibbert),  A.,  ii,  349. 
volumetric    estimation     of    (Litter- 
scheid),    A.,    ii,    348;    (Masino), 
A.,  ii,  1058. 
indirect     volumetric     estimation     of 
(Bacovescu  and  Ylahuta),  A.,  ii, 
767. 
Coprostanone,  and  its  ozonide  and  action 
of    bromine    on,    and    reaction    with 
phenylhydrazine    (Doree),    T.,    646  ; 
P.,  88. 
Coprosterol  and  cholesterol,  contributions 
to  the  chemistry   of  (Doree),  T., 
638;  P.,  88. 
in    dogs'   freces   (Kusumoto),    A.,   ii, 

79. 
ozonide  (Doree),  T.,  645  ;  P.,  88. 
/■Coprosterol     (WlLENKO     and     MoTY- 

LEWSKI),   A.,  i,  228. 
^-Coprosterol  ozonide  (Doree),  T.,  616  ; 

P.,  88. 
Coprosterylcarbazole    and    its    nitroso- 
derivative  (Doree),  T.,   654;  P.,  88. 
Cordierite-pinites   from   Central   France 

.•hixxarh  .  A.,  ii,  61. 
Coriander  oil  (Haensel),  A.,  i,  111. 
Coronadite  (Fbbhob),   A.,  ii,  153. 
Corresponding  states,  extension  of  the 

law  of  (Happel),   A.,  ii,  S53. 
Corydalis  cava,  alkaloids  of  the  tubers  of 

midt),  A.,  ii,  85. 
Conjlus    Avellana,    nil    from   leaves    of 
(Haensel),  A  ,  i,  313. 


Cossyrite  from  Pantelleria  (Soellxer), 

A.,  ii,  814. 
Cotarnic  acid,    synthesis  of    (Pf.kkin, 

Robinson,  and  Thomab),  T.,  1977; 

P.,  262. 
Cotarnine,  synthesis  of  substances  allied 
to  (Salway),  T.,  1204  ;  P.,  175. 

cholate    (F.    Hoffmann,   La  Roche 
&  Co.),  A.,  i,  253. 
Cotton-seed  oil,  especially  the  unsaponi- 

liable     constituents    (Matches     and 

Hkin  iz  I,   A.,  i,  572. 
Coulometer.  See  under  Electrochemistry. 
Coumaran    group,    .studies    in    the    (v. 

KOSTANEOKI     and      TAMBOR),     A.,     i, 

319. 
Coumarandione,  the  analoge  of  isatin  in 

the    courmarone    series    (Stoermer), 

A.,  i,  174. 
Coumarandiones,  and  o-hydroxybenzoyl- 

formic  acids  (Frii>),  A.,  i.  175. 
Coumaranone,  homologues  of,  and  their 

derivatives  (Fries  and  Fixck),  A.,  i, 

42. 
-".Coumaranone,  nitro-,  potassium  salt 

of  (Stoermer),  A.,  i,  175. 
Coumarin,    6:S-«'ibronio-3-eyano-4-hydr- 
oxy-      (6:8-Aibronw-3-cyano-bc7izole- 
tronic  acid)  (Axschutz  and  Lowen- 
berg),  A.,  i,  731. 

6:S-rfibromo-4-hydroxy-,  and  its  ethyl 
ether  and  silver  salt  (Axschutz 
and  LowENBERG),  A.,  i,  731. 

4-chloro-  [benzotelronyl  chloride),  and 
bromo-  (benzoletronyl  bromide) 
(Axschutz,  Anspach,  Fresenius, 
and  Claus),  A.,  i,  662. 

6:8-</£chloro-4-hydroxy-  (6:8-di- 

chlorobenzole 'runic  acid),  and  its 
ethyl  ether  and  silver  salt 
(Axschutz  and  Shores),  A.,  i, 
730. 

3-cyano-4-hydroxy-  (3-cyanobenzoU- 
tronic  acid),  and  its  ammonium  salt 
(Anschdtz,  Axspach,  Fresenius, 
and  Claus),  A.,  i,  661. 

4-hydroxy-  (betaotctronic  acid),  and  its 
silver  salt  (Axschutz,  Anspaoh, 
Fbesbntds,  and  Claus),  A.,  i,  602. 

6:8-rfi'-iodo-3-cyano-4hyiln>xy-,  and 
its  ethyl  ether,  metallic  salts,  and 
corresponding  amide  (Axschutz 
and  8CHMITZ),   A.,  i,  731. 

3-oximino-,      and      its      silver      salt 

(Axschutz,  Anspaoh,  Fresenius, 
and  Claus),  A.,  i,  662. 
Coumarins,  action  of  hydroxylamine  on 

(Posxer),  A.,  i,  683. 
Coumarin-3  carboxylamide,    4-hydroxy - 
(3-C(i( 

(AnsCHUTZ,      Anspach,      FRE8ENTU8, 
and  Claus),   A.,  i,  661. 
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Couniarin-3-carboxylanilide,  4-hydroxy- 
(beiizoldnm-3-carboxylanilidc)    and  its 
sodium   and  silver    derivatives    (An- 
schutz,   Anspach,    Fresenius,   and 
CLiUS),   A.,  i,  661. 
Coumarin-3-carboxylic      acid,      6:S-rft- 
bronio-4-hydroxy-,  ethyl  ester  (6:8- 
&ibromo-Z-carbtthoxybcn;otelronic 
acid)     and    its    ethyl    ether    and 
metallic      salts      (Anschutz     and 
Lowknberg),  A.,  i,  730. 
4-chloro-,  ethyl  ester  (3-cthylcarboxy- 
benzote.troiiic    acid    chloride)      (An- 
schutz, Anspach,  Fresenius,  and 
Claus),  A.,  i,  661. 
6-ehloro-4-hydroxy-,       ethyl        ester 
(3-ethylcarboxy-h-chloTobenzotetronic 
acid)  (Anschutz  and  Nkfgen),  A., 
i,  666. 
6:8-rf('chloro-4-hydroxy-,     ethyl    ester 
[6:8-iic}UoTO-S-carbethoxybenzote- 
tronie  acid)  and  its  ethyl  ester  and 
metallic      salts      (ANSCHUTZ      and 
Shores),  A.,  i,  730. 
4-hydroxy-,   phenylhydrazide  of,  and 
ethyl  ester  (S-carbet?ioxybenzotebronic 
acid)    and    its    metallic    salts    (AN- 
SCHUTZ, Anspaoh,  Fresenius,  and 
Claus),  A.,  i,  661. 
6:8-di-iodo-4-hydroxy-,     ethyl     ester, 
and  its  ethyl  ether,  metallic  salts, 
and     phenylhydrazide    (Anbi  hutz 
and  Sobmitz),  A.,  i,  731. 
Coumarone     group     (DrjMONT     and     v. 
ECoSTANBOKlJ,  A.,    i,  320. 
di/sonitroso-      (Stoekmek),      A.,      i, 
175. 
Coupling,  ini'i'liniiism  of  (DXMROTH  and 
HaETM  ins  ).  A.,   i,  66  ;  (I'.i  OHERBB  . 
A.,  i,  11)3. 
Cranberries,  simple  im-t  li<»l  for  detecting 

bens aoid   m   (Ni    n  bb),    A.,    ii, 

426. 
Creatine,  homologues  of  (Ganbsbb,),  A., 

i,  702. 
Creatinine  exoretiop,  oxygen  and   (\  in 

I  [OOOENH  l  v/.k     and     V  ERPJ  OEQB 
A.,  ii,  881, 

output  i an  (Levekb  and   I.  i 

i  i  i  i  i  i:  .   L,  ii,  419. 
piorate      (Mayj  RuorBR),      A.,      i, 
771. 

[matii i  i  El)i  h    i.i.  a.    ii,  270  ; 

\      U,    >26,   ?09j    ''ii  iv 
i.  A.,  ii,  M8, 
Creatinine    metabolism 
hiii. 

i/i-Creiol.  a1  i I i   phi  hallo  anfa 

■  ■ii  (Lambei    ht),   I  ,  I,  D 
ultra  ,  mel  ii\  I  athoi   and  sodium  salt 
of    i  K  hoi  inset    and    •'  u 

JAI  nlMASS  I,  A.,  i,  804. 


^)-Cresol,    preparation    of    hydroxyuvit- 
aldehyde      from     (Ullmann      and 
Brittner),  A.,  i,  590. 
o-amiuo-,  diacetyl  derivative  (Auwers 

and  Eisenlohr),  A.,  ii,  916. 
bromo-o-nitro-,  salts  of  (Korczynski), 

A.,  i,  149. 
o-heptoylainino-,    and     its     benzoate 
(Auwers  and   Eisenlohr),  A.,  i, 
916. 
o-nitro-,  preparation  of  (Farbwerke 
vorm.      Meister,     Lucius,     k 
Bruning),  A.,  i,  299. 
lithium,  sodium,  potassium,  rubid- 
ium,   cesium,    ammonium,    and 
thallium  salts  of  (Korczynski), 
A.,  i,  149. 
3-uitro-,    behaviour   of,   towards    sul- 
phuric acid  (Sciiultz  and  Low), 
A.,  i,  222. 
pheuylurethane    of    (Auwers    and 
Eisenlohr),  A.,  i,  223. 
3:5-rZmitro-,metallicsalts  of  (Korczyn- 
ski), A.,  i,  149. 
/>-Cresol,      estimation      of,      in      urine 

(Mooser),  A.,  ii,  1056. 
CreBOls,  m-  and  p-,  chloroacetyl  deriva- 
tives (Fries  and  Finck),  A.,  i,  42. 
thio-,  action  of  aluminium  chloride  on 
(Deuss),  A.,  i,  821, 
/i-Cresol-p-azobenzoio   acid,    ethyl  ester 
and  its  acetate,  and   r'-acetylhydrazo- 
derivative    (Auwers,    Hirt,   and    v. 
DEB  HEYDEN),  A.,  i,  439. 
m  Creaotic  acid,  amino-,  hydroohloride 

(Puxeddu),  A.,  i,  721. 
I'ri'ii  mil  in  iiur  fitiiiu  in.      See  Samphire. 
Critioal  density.      Seo  Density. 

pressure,  surface  tension,  and  interna] 
pressure,  relation  between  (Wal- 
DIN),  A.,  ii,  649. 

-Solution    point,    inlluciK'O    of,  on    the 

Bhape  Ht'   the  meltdng-poini   ourve 

(FlaSOHNBB,),    I'..  868  :   1'.,  71. 

temperature  of  an  associated  liquid, 
oaloulation  of,  from  surface  tension 
results  (IfOBQ  \s  i,  a.,  ii.  377. 

volumes  and  density  curves  of  solutions 

(OIK  rNERBIWER),  A.,  ii,  8 
Crotonaldehyde,  preparation   of  (I'ni 

I     '  I,    \  ,  I.  si. 

bromo    (Viodibb),  a.,  i.  891 
Crotonic  acid,  oerous  sail  (RlUBAOHaud 

Kii.ian),  A.,  ii,  Sll. 
it  amino  ,  el  by]  ester,  and  analogous 

oompounds,  acj  lati f  (Bi 

A.,  i,  B88, 
y-hydrozy-,    halogen    derivative      ol 

I        i  il  M      and     Vnil'IKIi),    A.,    i, 
•jo.',. 
Crotonio    anhydrido    (LUNIAX),    A  ,    i. 
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Crotonyl  chloride  (Kohler),  A.,  i,  940. 
Crotonyl    hydrazine     and     its    hydro- 
chloride   and    benzylidene    derivative 
(Mfckermann),  A.,  i,  839. 
Crucible,     Gooch,    modified     form     of 
(Richards),  A.,  ii,  877. 
porcelain,  with   a   layer   of  spongy 
platinum  (de  Vries),  A.,  ii,  1050. 
preparation  and  use  of  asbestos  for 
(Kober),  A.,  ii,  610. 
Munroe  (Snellixg),  A.,  ii,  431. 
solvents  for  use  with  (Swelt),  A., 
ii,  755. 
support,  adjustable  (Bormanx),  A.,  ii, 

724. 
filtering.     See  Filterin<r. 
Crustaceans,  decapod,  the  rennet  from 

(Gerber),  A.,  i,  74. 
Cryoscopic   constants   and   position   iso- 
merism in  disubstituted  derivatives 
of   benzene,    and   influence   of    the 
substituent  groups  (Jona),  A.,   ii, 
860. 
experiments  with  two  solutes  present 
together  (Patterson    and    Mont- 
gomerie),  T.,  1138. 
points   of  wines   and   their   alcoholic 
strength,    relation    between    (Mes- 
trezat),  A.,  ii,  189. 
Cryoscopy  and  hvdrogeu  polysnlphidea 
(Paterno),  A.,  ii,  118. 
of  colloids  (Duclaux),  A.,  ii,  377. 
of  urine,  apparatus  for  (Rupp),  A.,  ii, 
167. 
Crystal  like  arrangement   of  fine  solid 

particles  (Krflla),  A.,  ii,  389. 
Crystalline  forms  of  benzene  derivatives 
(Repossi),  A.,  i,  464  ;  (Artini),  A., 
i,  465. 
liquids,  ultramicroscopic  observations 

on  (v.  Wkimarx),  A.,  ii,  301. 
substances,     relations     between     the 
surface  modifications  of  (Pawi.off), 
A.,  ii,  800. 
Crystallisation   from   aqueous   solutions 
(Mam),    A.,  ii,   798  ;   (Marc  and 
Wens),  A.,  ii,  983. 
influence  of  impurities  on  the  lower 
limits   of  (Padoa   and   Mervini), 
A.,  ii,  799. 
of    externally   compensated    mixtures 
(Kipping  and  Pope),  T.,  103  ;  P.,  9. 
spontaneous  (Marcf.i.in),  A.,  ii,  302. 
of  chloroacetic  acid   and   mixtures 
with    naphthalene    (Mif.rs     and 
Isaac),  A.,  i,  356. 
of  drops  of  solutions  as  gphemlites 
(Chevalier),  A.,  ii,  648. 
supposed   influence   of,    in   modifying 
the  properties  of  the  solution  of  a 
substance  prepared  by  mixing  two 
solutions  (Gernez),  A.,  ii,  388. 


Crystallisation     through      membranes 
(Walton),  A.,  ii,  649. 
of  tliiocyano-compounds  (Steixmetz), 

A.,  i,  461. 
of      organic       additive       compounds 
(Boeiiis),  A.,  i,  469. 
Crystallising  force,  has  it  any  influence 
on  properties  in  the  amorphous  con- 
dition >  (Klrbatoff),  A.,  ii,  132. 
Crystallographic  constants  and  density, 
relations  between,    in    certain    groups 
of  substances  (Colomba),  A.,  ii,  560, 
798. 
Crystallography     of      the      ephedrine, 
damascenine,   and  aconitine  groups 
(Schwantke),  A.,  i,  177. 
of  pyridine   derivatives    (Fedoroff), 

A.,  i,  254. 
of  rrihalogen  substitution  products  of 
aromatic  compounds  (Jaeger),  A., 
i,  381. 
See  also  Morphotropy. 
Crystalloidal    and   colloidal   conditions, 
behaviour    of    suspended     matter    in 
(Rohland),  A.,  ii,  473. 
Crystallooptical  investigations  (Baum- 

HAUER),  A.,  ii,  841. 
Crystals,  certain   optical   and  magneto- 
optical  properties  of  (Bf.cquerel), 
A.,  ii,  200. 
of  cinnabar,  rotatory    power   of,  and 
relation  between  absorption  of  light 
and  rotatory  polarisation   of  (Bec- 
querel),  A.,  ii,  107. 
of  different  substances,  parallel  growths 

of  (Kreutz),  A.,  ii,  667. 
liquid,    nature    of    (Wulff),    A.,    ii, 
473  ;  (Pawloff),  A.,  ii,  800. 
experiments   and   models    in   illus- 
tration   of    (Lehmann,    A.,    ii, 
799. 
measurement  of  the  optical  constants 
of  (Doiin  and  Lohmann),  A.,  ii, 
529. 
biaxial  (Wallerant),  A.,  ii,  529. 
mixed,  in   birfary  systems  (Prixs), 

A.,  ii,  869. 
of    compounds    of   cholesterol    and 
ergosterol  with  earbamides  (Gau- 
bf.rt),  A.,  i,  920. 
new   type  of  magnetic  decomposition 
of  absorption  bands  of  (Becqverel), 
A.,  ii,  154. 
Crystals  stable    only   at  high   tempera- 
tures (TammaHN),  A.,  ii,  983. 
Crystal-violet,    decomposition    of    the 
leuco-sulphonic  acids   of,   in  aqueous 
solution,  and   lecture   experiment   on 
(Kastle),  A.,  i,  845. 
Cnbebin,   and  cubebinol    and   its  acetyl 
and  benzoyl  derivatives,  and  phenyl- 
urethane  (Mamei.i),  A.,  i,  503. 
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Cubebs  oil  iHaexsel),  A.,  i,  312. 
Culture  media,  new  method  for  detection 

of  indole  in  (Mokelli),  A.?  ii,  711. 
i^-Cumene,    inchloro-,    and    3:5-rf/nitro- 

(Schultz    and    Herzfeld),    A.,    i, 

898. 
<J/-Cumidinometb.yleneacetoacetic     acid, 

ethvl  ester  (Dains  and  Brown),  A., 

i,  781. 
if-Cumidinometliyleneacetoacetyli/'- 

cumidide  (Dains  and  Brown),  A.,  i, 

7S1. 
if'-Cumidinomethylenecyanoacetic    acid. 

ethyl  ester  (Dains  and  Brown),  A.,  i, 

782. 
4>-Cumidinomethylene-l-phenyl-3- 

methyl-5-pyrazolone       (Dains      and 

Brown),  A.,  i,  782. 
Cuminaldehyde-a-      and      -fl-naphthyl- 

hydrazone   (Padoa   and    Guaziani), 

A.,  i,  964. 
Cuminaldehyde/i-tolylhydrazone 

(Padoa  and  Oraziani).  A.,  i,  965. 
Cuminyltoluidine,      niorphotrophy      of 

(Kosicky),  A.,  i,  458. 
Cupreine  platiniehloride  (HOWARD   and 

Chick).  A.,  i,  177. 
Cupric   and    Cuprous   salts.     Sue   under 

Oopper. 
Curcumone     and     its     oxime,     phenyl- 

hydrazone,   pbroniophenylhydrazone, 

Bemicarbazone,  and   compounds  with 

anisaldehyde,       benzaldehyde,       and 

piperonal    (Bote,    Ltoscih,    Stein- 

BAI  H),  A.,  i,  598. 
Cutin  contained  in  "  crude  fibre,"  nature 

of  (SUTTHOFF),  A.,   ii,  695. 
Cyanamide,  bacteria   which   decompose 

(KaPPBN),  A.,  ii,  822. 
Cyanamide,     caloimn     salt,     ohemical 
changes  of,  in  manuring  (Kappi 
A.,  i. 

dec position  of  (LOhnis  and  Mm  i  - 

A  .  i.  03, 
Cyanamides     of     bydroxj  fatty     acids 
mi  mmi  •.  ,i  n  an  i  "II  ii  i  u  \n>,  A.,  i, 
771. 
Cyanamino'/ithiocarbonates,        reaction 
between      bydn  iphide     and 

Hamtmoh)    L,  i,  894. 
Cyanates.  thio-,    Bee  Thiocyanatoa, 
(,'vniiino  dyes,  optica]  and 
propi  rtiea    ol    the    (Sueppabd),    T 

15. 
Cyano  derivatives,    lotion    ol 
redu  Qui 

Cyanogen. 

\'.n  \      i     11.- 

Cyanogen    compounds    in    Itii 
ii  , in 
887. 


Cyanogen  compounds: — 

Hydrocyanic  acid  (hydrogen  cyanide), 

amount  of,  in  reed-millet  (Beh- 

I'.fns),  A.,  ii.  514. 
constitution  of  (Michael  and  Hib- 

bert),  A.,  i,  91. 
formation  of,  in  the  action  of  nitric 

acid    "it    phenols    and   quinones 

(Seyewetz  and   Poizat),  A.,  i, 

146. 
in  cassava  flour  (Vuaflart),  A.,  ii, 

925. 
loss  of,  during  desiccation  of  plants 

(Couperot),  A.,  ii,  257. 
physiological  function  of,  in Sorghwn 

vulgare    (Ravenna    and    Zamo- 

rani),  A.,  ii,  1048. 
production  of,  from  ammonia  and 

wood  charcoal,  and  from  di-  and 

tri-methylamine    [Voerkelius), 

A.,  i,  77ti. 
Buignet's  method  for  estimation  of, 

and  the  titration  of  cherry-laurel 

water  (Guf.rin  and  Gonet),  A., 

ii,  443. 
Cyanides,  preparation  of  (Caro),  A., 

i,  S95. 
alkali,   estimation    of   sulphide  in 

(EWAN),  A.,  ii,  263. 
complex,   detection  of   chlorides   in 

presence  of,  and  other  halogenides 
Bottger),  A.,  ii,  612. 
Cyanic  acid,  constitution  of,  and  its 

triniethvl  ,    di-,    and    trietliyl-, 

propyl-,  dit.wluityl-,  ISO-,  and  tri- 

ivl  ,  and  benzyl-ammonium, 
and    piperidine   salts    (Muni' 

and  SlBBEBT),   A.,  i.  2]  1. 

salts  ol',  preparation  ot '\\a.\  rus  and 
Gebemck),  A.,  i,  108. 
Cyanogenesis,  vegetal.     See  Vegetal. 
Cyanohydrins     (UlTBB),     A.,     i,     '.".»:!. 
704. 

\i  ions    of    |  M.  i  loktBn     and 

Pabbi  i,  T.,  684  i  P.,  96. 

Cyanosis,    blood     changes    in.    due    to 

. .  i'    heart    disease    (Fbeni  b, 

Pi  ■■<  mm ,    and     K\  h  i  i  \     A.,    ii, 

688. 

Cyanuric  acid,  and  the  acid  produol  of 

the    synthesis  of   biuret   bj   ethyl 

oys loetate,  and  their  salts,  

parative    orystallography  of   (Bii. 

LOWS),     A..     1.      I 

tration   of,   from    cai 

\V  Mi  1 1 1- 1 : '',   A.,  i.    Ml. 
Cyolamin  oho 
178. 

t'yclano  derivative,  '  ,  M,,.1  V.  from 
i  ili\  1     iiiccinatc,    oth 
1:1.!  ,, 

ii    i  i  i.   A.,  i,  652. 
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sjnroCyclanes,  new  preparation  of  (Radu- 

iescu),  A.,  i,  652. 
Cyclic  bases.     See  Bases. 
Cycloses  (Rosexberger),  A.,  ii,  252. 
relationships     of,     to     the     organism 
(Starkexsteix\  A.,  ii,  77. 
Cynoglossum  officinale,  oil  from  (Haex- 

sel),  A.,  i,  111. 
Cynotoxin  jFixxemore),  P.,  77. 
Cyperaceae,   effect  of  mineral  manures 

on  (Geze),  A.,  ii,  429. 
Cypress,     Mexican     marsh     ( Taxodium 
mexicanum),  oil   from   (Schimmel   & 
Co.),  A.,  i,  316. 
Cyst,  pancreatic,  contents  of  (Dorxer), 

A.,  ii,  821. 
Cysteine,   action  of  metals   and  strong 
salt    solutions   on    the  spontaneous 
oxidation  of  i Mathews  and  Walk- 
er), A.,  i,  698. 
spontaneous  oxidation  of,  and  action 
of  cyanides  and  nitriles  on  spon- 
taneous oxidation  of  (Mathews  and 
Walker),  A.,  i,  289. 
Cystine,  action  of  iron  and  cyanides  on 
the  spontaneous  oxidation  of  (Mathews 
and  Walker),  A.,  i,  698. 
/-Cystine,   derivatives  of  (Fischer  anil 

Gerngross),  A.,  i,  367. 
Cystinuria,  metabolism  in  (Hei.e),  A., 
ii,  683  ;  (Williams  and  Wolf),  A., 
ii,  820. 
Cytolysis  (Taylor),  A.,  ii,  69. 

in  paramreciuin  (Wulzen),  A.,  ii,  74S. 


Dalbcrgia  cummgiana  nil  (Schimmel  & 

Co.),  A.,  i,  112. 
Damascenine,   ephedrine,  and   aeonitine 

groups,      crystallography     of      (Sch- 

waxtke),  A.,  i,  177. 
Danburite  from  Madagascar  (Lacroix), 

A.,  ii,  812. 
Daucol  and  its  acetate  (Richter),  A.,  i, 

944. 
Daucus    carota    oil     of    the     fruit     of 

(Richter),  A.,  i,  943. 
Deacon  process.     See  under  Chlorine. 
Dead-nettle,  white.     SeeLaitiiiini  album. 
Deaminoproteins  (Levites),  A.,  i,  751. 
Decane-/3i-dione  (Blaise  and  Kcshler), 

A.,  i,  205. 
Decomposition.      See     under    Affinity, 

chemical. 
Dehydracetic  acid,  action  on,  of  A'-amino- 
compounds  (Bulow  and  Filchxer), 
A.,  i,  95. 

formylhydrazone  and  semicarbazone  of 
(BiJLOW  and  Filchxer),  A.,  i,  95. 
Dehydracetic -/'- toluidide    (Bulow    and 

Filchxer),  A.,  i,  95. 


Dehydro-acid,  0„H16O2,   from  bydrnxy- 
auid.  CnM18Os(BREufand  Sandkuhl) 
A.,  i,  499. 
DehydrO'7>i'camphoric    acid.      See    2:2- 
Dimethyl-A5-o/cA>peniene-l:3-diearb- 
oxylic  acid. 
/.wDehydro'ipocamphoric  acid.     See  2:2- 
Dimethyl-A'-iyc/opentene-l^-dicarb- 
oxylic  acid. 
Dehydrodiveratric  acid  and  its  dimethyl 
ester   (Herissey  and   Dory),    A.,   i, 
789. 
Dehydroindigotin    and    its   dibeuzoate, 
dihydrochloride,  and  hydrogen  sulphite 
compounds,    and    5:5 -dtbromo-,    and 
its  diacetate,  and    hydrogen    sulphite 
compounds   and    5:7:5':7'-<t'cr«bion)0-, 
hydrogen      sulphite      compounds     of 
(Kalb),  A.,  i,  966,  967. 
Delvauxite,  formation  of  (Dittler),  A., 

ii,  675. 
Dementia  prcecox,   metabolism   in   (Pi- 

ghixi),  A.,  ii,  507. 
Denitrification  (Cinoola.ni),  A.,  ii,  171. 
Densities,  critical,  calculation  of  (Her- 
zog),  A.,  ii,  643. 
molecular  volumes,  and  atomic  weights 

(Ledvc),  A.,  ii,  381. 
orthobaric,    of   homologues,    relation 
between   (Ter   Gazariax),    A.,    ii, 
551. 
Density  and  crystallographic  constants, 
relations  between,  in  certain  groups 
of   substances    (Colomba),    A.,   ii, 
560,  798. 
curves  and  critical    volumes  of  solu- 
tions (Cextxerszwer),  A.,  ii,  974. 
of  liquids  below  zero  (Timmermaxs), 
A.,  ii,  121. 
correction  of,   for   the  buoyancy  of 
air  (Wade  and  Merriman),  T., 
2174;  P.,  290. 
of  small  quantities  of  liquids,  deter- 
mination    of    (v.     Wartexberq), 
A.,  ii,   466. 
See  also  Vapour  density. 
Deoxyhaematoporphyrin  and  an  isomeride 

of  (Pii.oty),  A.,  i,  540. 
Deoxyxanthines,      diamino-acids      from 
(Tafel  and  Fraxklaxd),  A.,  i,  829. 
Dephlegmators,  now  (TI0HWIK8KY),  A., 

ii,  37S,  544. 
Dermis,  the  interfibrillar  substance  of  the 

(vax  Lier),  A.,  ii,  748. 
Desiccation,    an    improved    method    of 

(Shackell),  A.,  ii,  600. 
Desiccators,   pressure-equalising   attach- 
ment for  (DOWZARD),  A.,  ii,  179. 
Desmotroposantonin,  nitro-.      See  under 

Santonin-. 
Desmotropy   and    merotropy    (Michael 
and  Hibbert),  A.,  i,  91,  214. 
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Desylanthranilic     acid    and    its    salts,   J 
acetyl   derivative,    oxime,    and   tetra- 
nitrn-  (Weckowicz),  A.,  i,  28. 
a-Desyl/s'butyric     acid,     formation    of 

(Gbay),  T.,  2148. 
Dextrose  {il-glucose)  and  lamilose,  metliod 

for  removing  dextrose  from  mixtures 

of  (Adler),  A.,  i,  K17. 
birotation  of  (Osaka),  A.,  i,  456. 
electrolysis  of  (Lob).  A.,  i,  456. 
electrolytic  reduction  of  (Lob),   A.,  i, 

881. 
fermentation  of,  by  yeast-juice  (Har- 
den and  Young),  A.,  i,  863. 
mechanism   of    the   oxidation   of,    by 

bromine  (Bunzel  and  Mathews), 

A.,  i,  289. 
permeability   of  blood   corpuscles   for 

(Rona  and  Michaelis),  A.,  ii,  680. 
clinical  detection   of,   in  urine,   by  }>- 

nitrophenylpropiolic  acid  (Bottu), 

A.,  ii,   1056. 
estimation     of,    in     urine     with    the 

Weidenhaffs  fermentation  saccharo- 

meter  (Giiegor),  A.,  ii,  102. 
Dextrose.  Mraacetyl  (Fischer  and  Di'.i.- 

bkuck),  A.,  i,  K33. 
Dextrose  /'-bromophenylhydrazone(HoF- 

mann),  A.,  i,  520. 
Dextrose  a  phenylbenzylhydrazone 

ptnfo-acetate  (Hofmann),  A.,  i,  520. 
Dextrose  a-  and  -$phenylhydrazone 

acetates  (HOFMANN),  A.,  i,  520. 
Diabetes  [glycosuria),  alimentary  (Stok- 

i. asa),  A.,  ii,  904. 
experimental  ( MACLEOD ),  A.,  ii,  168. 
sodium  chloride,  inhibiting  effect  of 

potassium   chloride    on   (Bl  i:ni:ii). 

A.,  ii,  80. 
intestinal  (Pfluoer),  A.,  ii,  507. 

isihcdilierene.e  in  behaviour  of  UBVnlose 
and  dextrose  as  glycogen  formers  in, 
charaoteristic  only  for  i  li i --  eondi 
tion  L,  ii,  H15. 

Adrenaline-diabetes  (POLLAK),  A.,  ii, 

B16. 
Phloridzin-diabotes,  a  contribution   I" 
the  subject  "I  the  nature  ol  i  Wohl- 
1     izur),  A  ,  ii.  L08G 
Diacotalethylsulphonium  merouri  iodide 

I    lull  '     I.  T..  1001. 
Diacotnnilido,  0-nltro    (Bl  INK8MA),  A., 

i,  780 
Diacetalylamine,    preparation    and    re 
ind  II    ai  vl  and   nitroso 
del ■■  and    Mxni 

A  ,  i,  1  l. 
Diacetalylhydrazino.  p 
Its  derivath  e   I  Woi  <  i  and  Mardi 
A.,  ..  1  .. 
Diacotalyliemicnrbazide    (WOLT1      and 
Ma  ii  in  no),  A.,  i,  16, 


Diacetone  alcohol  [$-methylpeniant-$-ol- 

i-one),    cyanohydrin    (Kohn),    A.,   i, 

599. 
«o'-Diacetophenone(2:2'-rfioccJ!//'//p/(«n,v?) 

and  its  dioxime  and  diphenylhydrazone 

(Zincke  and  Tropp),  A.,  i,  35. 
Diaceto-"'-toluidide.  2:4:6-(ribromo-,and 

2:4:6-(rjbromo-5-nitro-     (Blanksma), 

A. ,  i,  780. 
Diacetoxytrimethoxy-a-brazan  (Perkin 

and  Robinson),  T.,  396. 
Diacetylbenzoyl-hydrazone  and  -osazone 

(v.    Pechmann   and    Bauer),    A.,   i, 

271. 
3:5  Diacetyl-;>-cresol      (AlIWERS      and 

Muller),   A.,  i,  223. 
3:5-Diacetyl-/'-cre8ol.  dichloro-,  and  its 

acetate   (Fries    and    Finck),   A.,   i, 

43. 
Diacetyldimethyl-  ill -phenylenediamine 

(Grandmougin    and    Lang),    A.,    i, 

972. 
/33-Diacetyl-aa  dimethylpropionic    acid, 

ethyl  ester,  and  its  p\r.o-<ile  compound 

(Garner,  Reddick,  and  Fink),  A.,  i, 

552. 
Diacetyldioxime.       Sec      Dimethylgly- 

oxime. 
2:2'Diacetyldiphenyl.     See  oo'-Diaceto- 

phenone. 
flfl-Diacetyl  a-ethylpropionic  acid,  ethyl 

ester,    and     its    pyraeole    oompound 

(Garner,  Reddiok,  and  Fink),  A.,  i, 

552. 
Diacetylfurazanand  its  dioxime,  phenyl- 

h\  drasone,     p-nitrophenylhydrasonei 

and    aemioarbazone    (Schmidt     and 

W'iiimanx),  A.,  i,  525. 
Diacetylgallein,   tetroohloro-,    dimethyl 

ether  [Ohndorff   and    Dblbridoe), 

A.,i,    .     I 
Diaoetylgentisic     acid    (v.     Hummf.i.- 

m  u  a),   A.,  i,  387. 
a-y-Diacetylglutaric    acid,    ethyl     ester 

[SlMONBEN    and    BtOBBTY),    T.,    2111; 

P.,  290 
Diacetyloxime    benzyl    ether    and     its 

phenj  Ihydi  i  one      Du  i       and     1 1  s 

Mkse),  A.,  i,    155. 
Diaootylphonolphthaloin.       Mfochloro 

(i  irndori  I  and  Blaok),  A.,  i, 
Diacotyl  .V  phonylglycine       anhydride 

imino  ,   and    its    CO] ill    I  FlBOH  BB 

and  i.i  i  ii..   A.,  i.  888. 
a3  Diaoetylpropionio    aold,    $>oximino 

Si  ii  m  I  ii  r  and  WlliM  INN),   A.,  i 
D&  Diaoetylpropionio  aoid.   ethyl 

end  I                ind  pyrexole  i  ompound 
Gar* ik.  Ri k.  "  i.,  i. 

Diaootylrhoin.  preparation  ol  (Robinsow 

and  BlMO      I  I  ..    1090  ;    P.,  It. 
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Diacridyl  (Decker  and  Donant)  A.,  i, 

433. 
Dialkylcarbamides,    oxygen    ethers    of 

(McKeb),  A.,  i,  635. 
5:5  Dialkyliminobarbituric    acids,   pre- 
paration    of     (Ba.si.er     Chemisi  hi: 

Fabrik),  A.,  i,   266. 
aa-Dialkyl-S-keto-alcohols  (BLAISE  and 

Herman),  a.,  i,  632. 
Dialkylmalic  esters,  synthesis  of  unsym- 

metrical  (Rassow  and  Bauer),  A.,  i, 

631. 
Diallyl-ct-allylethylcarbinol      and      its 

hexabromide  ( REFORM AT8K.Y),  A.,  i,  4. 
Diallyl-a-allylpropylcarbinol     and      its 

tetrabroniide  (Reformatory),  A.,  i,  4. 
Dianyl-aallyli'si'propylcarbinol  and  its 

uentabromide    (Reformatsky),     A., 

i.   4. 
Diallylcrotonylcarbinol    and    its    tetra- 

and    hexa-bromides    (RsFORMATSKY), 

A.,  i,   4. 
Dialysis.     See  under  Diffusion. 
Diamide,     rficyauo-.        See     Dicyanodi- 

amide. 
Diamines,  benzenoid,  rate  of  formation 

of  azo-derivatives  from   (Veley),   T., 

1186  ;  P.,  175. 
Diamino-acids,    degradation    of    (Neu- 

berg),  A.,  i,  771. 
Diamminoplatonitrite.     See   under   Pla- 
tinum. 
Diamond,  conversion  of,  into  coke  in  high 
vacuum  by  cathode  rays  (Swinton), 
A.,  ii,  458. 

transformation  of,  into  graphite  (Vogel 
and Tammann),  A.,  ii,  1000. 
Diamonds  in  iron  (Xeum  ANN),A.,ii,1000. 
Diamylammonium   tungstate  (Ekeley), 

A.,  i,  556. 
Diwoamylammonium  cyanide  (Michael 

'and  Hibbert),  A.,  i,  91. 
Diiwamylcarbamide  and  its  oxalate  and 

picrate  (McKee),  A.,  i,  636. 
a5-Dii'.soamyloxy-A0-butinene  (Gau- 

thier),  A.,  i,  355. 
Di-a-anhydrotrimethylbrazilone,  and  its 

diacetate  (Perkin  and  Rohixson),  T., 

392. 
2:4  Dianilinobenzenesulphonic         acid, 

5-amino-     and      5-nitro-      (Badische 

Anilin-  &  Soda-Fabrik),  A.,  i,  337, 

973. 
7:10-Dianilino-1  hydroxynaphthacene- 

quinone,  8:9-dichloro-  (Hareop,  Nor 

ris,  and  Weizmann).  T..  288. 
7:10-Dianilino-l:5-</<hydroxynaphtha- 

cenequinone   (Harrop,   Norris,  and 

Weizmann).  T.,  285. 
7:10-Dianilino-l:6  '//hydroxynaphtha- 

cenequinone,   8:9-dichloro-   (Harrop, 

Norris,  and  Weizmann),  T.,  288. 


5:8-DianiUno-l:2-,  1:3-,  and  -1:4  di- 
methylanthraquinone  (Harrop,  Xor- 
ris,  and  Weizmann),  T.,  1315. 
i/s-Dianilinophthalic  acid  and  its  barium 
and  silver  salts  (Kuhara  and  Ko- 
matbu),  A.,  i,  184. 
Dianisacylacetic  acid  (Bougault),  A.,  i, 

4S7. 
Dianisidine,     o-thio-,     and    its    hydro- 
chloride,     and      diacetyl      derivative 
(Branh),  A.,  i,   S55. 
07-  Dianisylidenepropane.      &8-dichloro- 

(Staudinger),  A.,  i,  906. 
Di-o-    and     -ji-anisyloxalimino-chloride 

(Batter),  A.,  i,  467. 
Dianthranilide      and      its      derivatives 
(Sohroeter     and     Eisleb),     A.,     i, 
577. 
s-Dianthranilides   with  a  negative  sub- 
stituent  attached  to  the  nitrogen,  pre- 
paration of  (Schroeter  and  Eisleb), 
A.,  i,  575. 
Dianthranol,  and  its  dimethyl  ether  and 
diacetyl   derivative    (Meyer),    A.,    i, 
168. 
Dianthraquinone  (bianlhrone)  (Meyer), 

A.,  i,  168. 
Dianthraquinonylphenylenediamine 

(Lathe  and  Konig),  A.,  i,  54. 
Diarabinose   benzidide   (Adler),  A.,   i, 

517. 
Diastase,   action   of,    influence   of  boric 
aciil  on  (Agulhon),  A.,  i,  621. 
adsorption  of,  by  colloidal  protein  and 
by  normal  lead  phosphate  (Peters), 
A.,  i,  124. 
fungus.     See  Fungus, 
hydrolysis   by,   critical  hydroxy]   ion 
concentration  in   (Quinan),   A.,   i, 
346. 
in  the   blood,    behaviour  of  (Wohl- 
gemuth) A.,  ii,  1036. 
malt,        electrical        migration        of 

(Michaelis),  A.,  i,  621. 
of  the  urine,  behaviour  of  the  (WOHL- 
GEMUTH), A.,  ii,  1037. 
Diastases  (Wohlgemuth),  A.,  ii,  1036, 
1037,  1038;  (Ehrmann  and  Wohl- 
gemuth),   A.,    ii,    1037  ;    (Wohl- 
gemuth and  Benzur;  Lmewexthal 
and  Wohlgemuth),  A.,  ii,  1038. 
influence  of  bile  on  (Wohlgemuth), 

A.,  ii,  1038. 
in  the  blood  and  body  fluids  (Carlson 

and  LtjoKHABDT),  A.,  ii,  68. 
variation  of,  during  metamorphosis  of 
a  caddis-fly,  Limnophilus  JUwicornis 
.  A.,  ii,  747. 
Diazoacetic  acid,  ethyl  ester,  reactions 
of  (Loose),  A.,  i,  463. 
sy n tin-sis  of  3-ketonic  esters  by  means 
of  (ScHLOTTERllECK),  A.,  i,  550. 
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Diazoaminobenzene.  dibenzoyl-1: 1  -<i7- 
amino-  (Morgan  and  Alcock),  T., 
1326. 
Diazoamino  compounds,  constitution  of 
(Forster  and  Garland),  T.,  2051  ; 
P.,  244. 
Diazo-anhydride  of  iodoaniline-y-suljih- 

onic  acid  (BoTtE),  T.,  1694. 
4-Diazoanisole-2-sulphonicacid(BAVEi:!, 

A.,  i,  470. 
Diazobenzene   chloride.      See    Beuzene- 
diazonium  chloride, 
cyanide,    benzoyl-ja-amino-    (Morgan 
and  Alcock),  T.,  1324. 
Diazobenzene,  p-amiuo-,  and  its  deriva- 
tives,     preparation      of     (Badische 
Axilin-    &    Soda-Fabrik),    A.,    i, 
273. 
Diazo-compounds  and  ammonium  salts, 

theory  of  (Cain),  A.,  i,  70. 
Diazo'rrjiethinetetrazoline  (Pellizzabi), 

A.,  i,  534. 
Diazohydroxides,    normal,  oxidation  of, 
by   hydrogen    peroxide    (Bamberger 
and  Baimsc  i!  i,  A.,  i,  977. 
Diazohydroxylaniino-compounds  and  the 
influence  of  substituting  groups  on  the 
stability  of  their  molecules  (Gebhard 
and  Thompson  ,  '1'.,  707,  1115;   1'., 
70,  149. 
;;  Diazoimides.  pn  f,  from  alkyl- 

and  sryl-sulpbonyl-j>-diamines  (Mob- 
oak  and  Pn  baud),  P.,  300. 
Diazonium  perbrornides  or  ^7-inbromo- 
substituted  hydrazines,  preparation 
and  properties  of  i'hai  iawav).  '1'., 
862;  P.,  120. 
.-alts,  constitution  of  (v.  Ei  1 I  b     \  . 
i,  70  ;  (Cain),  A.,  i,  B6. 
Cain's  theory  of  (HaNTZSOH),  A.,  i, 

193,  635.  ' 
colour  :iml  constitution  of  (Morgan 
and     An  i"  s  ,     T.,     1319  ;     P., 
202. 
of  highly  halogonated  parasemidines 
ana  "ill. !  bi  ea  Jacobsok  .  \ . .  i, 
683. 
1-Diazo  2  oxynaphthalene  3  carboxylic 
acid  and  it ■*  azo  derivatives,  and  nitro 
(Ii  v  A  ,   i. 

Diazopyrroles,        transformation! 

A-                   1  ,   i,   1  L"J. 
Diazo  salt,    behavi I    a,    towards 

'.i  '  \ . ,      i , 

Diazo  salts,  bshavioui  of,  toward    i 

and     I'n  m        ■         \  ,     i, 

Diaio  solutions, 'lei ipo  Iti f  Oain), 

Bl  ii«  \l  II  ),       A.,      i, 


Diazotisation   of  feebly  basic  sparingly 

solulde     primary     (Witt),     A.,     i, 

B55. 
Dibenzenesulphonyl-l:4:8-^'i'aminonapb- 

thalene   Sachs),  A.,  i,  433. 
Dibenzenesulphonyl-l:8  naphthylenedi- 

amine  and  its  azo-dye  with  diazoben- 

zenesulphonic    acid    (Sachs),    A.,    i, 

433. 
Dibenzoylbutylenediamine    (Windaus), 

A.,  i,  258. 
Dibenzoyldiethylcarbamide  (Biltz  and 

Kosegarten),  a.,  i.  744. 
Dibenzoyldimethyl-  and  diethyl-4:4'-<J7- 

aminodiazoaminobenzene      (Morgan 

and  Alcock),  T.,  1326. 
a-Dibenzoyldiphenylcarbaniide      (Biltz 

and  Kosegarten),  A.,  i,  7 4 : i . 
Dibenzoyldiphenyldihydrazine       |  Ton 

ZIO),  A.,  i,  6S1. 
2:3:5:6  Dibenzoylene-1  phenylbenzene- 

2  carboxylic    acid,     and    its    methyl 

ester,  nitro-,  derivative  and  sodium  salt 

(ERRERA    and     VaOCABTNO),     A.,     i, 

163. 
Dibenzoylethylene,  refraction  of  (SMI  D 

i.eyI  T..  219  ;  P.,  17. 
Dibenzoylhydrazine     (Cr/RTias,     KOCH, 

and  Bartells),  A.,  i.  218. 
1:8  Dibenzoylnaphthalene        (Bbsohxb 

and  Ki  l  a.i),  A.,  i,  917. 
3:4:5:6  Dibenzoyl  l-phenylbenzene-2- 

carboxylic  acid,   and  its  methyl  and 

ethyl  esters  and  sodium  salt  (Ekkera 

and  VACCAR1  MO),  A.,  i,  164. 
s  Dibenzoylstilbenes.       refraction       of 

smi  ih'i  v  ,  T.,  220  :  P.,  17. 
cis-o/9  Dibeuzoylstyrene,    refraction    of, 

and  action  of  isoamylamina  on  (Shed- 

un  .  T  ,  219  ;  P.,  17. 
""'-Dibenzil  and  iis  condensation  with 

o-phenylenodiamine       Zimkk     and 

Tropp),  a.,  i,  36. 
Dibenzylammonium  iridiohloride   (Ql  i 

Bl  i  i,  .in.l  l.i  \  DM  i  i:  .  A.,  ii,  1026. 
Dibenzylaniline,    d    |   oyano-    (FlBOHKB 

and  woi  1 1  r),  a..  I  I 
Dibonzyl  a  carboxylic  acid,  S  hydrox] 
ii  i.  KI,       V.      Kosi  1KB  ki,     mid 

l.win  1,  A.,  i, 
Dibenzylidenoacotono  (STRAUS  and  A. 
UBMANM  .A.i.  489  ;  (9  iiim  B  and 
Hi  88Y),  A  ,  i. 

.ni.l   triphenyimothano   (v.    Babybr), 
A.,  i.  841. 
1:1  Dibsnzyl  3  bonzyliileiirphthalan 

iSiiiiim  i),  T.,  1  168  ;  P.,  809. 
Dibenzyldimothylammonium  salts 

I  I.  Ml' I     ,     V,    |,    . 

2:2   Dibonzyldiphenyl,        1:1    diamino-, 

i 
'M  ,  LSI. 


INDEX    OF   SUBJECTS 


12711 


aa-Dibenzyl-a-methylacetophenone 

(Hallee  and  Bauer),  A.,  i,  655. 
Dibenzylmethylamine  salts  [Emde),  A., 

i,  709. 
a5-DiiV/butoxy-A3-butinene  ^Gau- 

thier),  A.,  i,  355. 
Dii'subntyl.     See  fle-Dimethylhexane. 
Di/sobntylammonium  cyanide  (Michael 

and  Hibbekt),  A.,  i,  91. 
Di/sobutylcarbaniic   acid,   methyl   ester 
sthyldiisobutylurethane)    and   ethyl 

ester     (ethyldiisobutylii  |     (Mc- 

Kbb),  A.,  i,  635. 
Diis'butylcarbamide  and  its  oxalate  and 

picrate  (McKee),  A.,  i.  685. 
Drs-butylphthalamic  acid   Tingle  and 

Brrnton),  A.,  i,  799. 
Di-   Mini   diiso- butyric   acids,  a-ilithio-, 

and   their  diethyl   esters  [Price  and 

Twiss),  T.,  1050;  P.,  165. 
Dibutyrylcarbamide.  eui-ifthydroxy-,  and 

its   metallic    salts  (Cle.mMENSEN  and 

lli.i  i man  i,  A.,  i.  775. 
Dicarbanilinodiphenylmethylenedi- 

amine  (Sexier  and  Shepheard),  T., 

496. 
Dicarbanilinodi-^-tolylniethylenedi- 

amine  (Sexier  aud  Shepheard),  T., 

500. 
Dicarbanilinomethylenediamines.    thio- 

tetrahydroquinazolines,       methylene- 

carbamides    and     their     homologies 

(Sexier  and  Shepheard),  T.,   494; 

P.,  72. 
Dicamphorylphosplrinic   acid   (Morgan 

and  Moore),  P.,  310. 
3:5  Dicarbethoxy-4-ketopenthiophen- 

2:6  disulphonic    acid    and    its    salts 

(Apitzscb  and  Baiter),  A.,  i,  48. 
S:5-Dicarbethoxy-4-ketopentb.iophen- 

2:6-dithiolacetic     acid,    esters    (Api- 

tzsch),  A.,  i,  4S. 
3:5-Dicarbethoxy-4-keto-penthiophen- 

2:6  dithiophenylurethane      Apitzsch 

and  Bauer).  A.,  i,  4S. 
Dicarbethoxy-^-tyrosinamide    (Koknigs 

and  Mylo),  A.,  i,  88. 
Dicarbonaphthylaminodiphenylmethyl- 

enediamine  (Sexier  and  Shepheard), 

T.,  497. 
Dicarbonaphthylaminodi -/'-tolylmethyl- 

enediamine  (Sexier  ami  SHEPHEARD  |, 

T.,  501. 
l:3-Dicarboxy  •;;-?./butane-2:4  diacetic 

acids,  isomeric,  and  their  methyl  esters 

(Guthzeit,    Weiss,   and  SOHAl 

A.,  i,  933. 
Dicarboxyglutaconic   acid,    ethyl  ester, 

cyclobutane    derivatives    as    products 

of     polymerisation     of      (Getiizeit, 

Weiss,      and      SOHAEFEB),       A.,      i, 

933. 


Dicarboxyglutaconic  acid,  methyl  ester, 
and  its  metallic  derivatives,  mercuri- 
acetate    and   mercurichloride    (Gnu- 
zeit,  Weiss,  and  Schaefer),  A.,  i, 
934. 
Dicarboxylic  acids,  action  of  magnesium 
organic  compounds  on  (Simoxis  and 
Viand),  A.,  i,  932. 
imino-  (Stadnikoff),  A.,  i,  106,  77-. 
interaction   of  derivatives   of,    and 
a-hydroxynitriles    (Stadxikoff), 
A.,  i,  771. 
Dicarboxylic  anhydrides,  action  of  mag- 
nesium  organic  compounds  on  (Bauer), 
A.,  i,  585. 
5:6-Dicarboxy-n-tolylglyoxylic  acid,  -4- 
hydroxv-,     and     its    phenylhydrazine 
sail  of  the  phenvlhydiazoi.e  (Dim  roth), 
A.,  i,  486. 
Dicarvenene  (Semmi  br),  A.,  i,  171. 

/«  jiusilla,   alkaloids   (Asahina), 
A.,  i,  601. 
Dicentrine  and  its  salts  and  acetyl  de- 
rivative and  methiodide  (Asahina), 
A.,  i,  601. 
a  Dichlorohydrin,    optical   behaviour  of 

(Posxer  and  Rohde),  A.,  i,  766. 
Dichroism.    magnetic,     of    calcite    and 
dolomite    admixed    with    liquids 
(Meslin),  A.,  ii,  116. 
of  minerals  (Meslix),  A.,  ii,  529. 
of  the  rare  earths  (Meslix),  A.,  ii, 
641. 
Dichromic  acid.     See  under  Chromium. 
Dicinnamylaniline  and  its  platiniehlor- 

ide  (Emde  and  Franks),  A.,  i,  709. 
Dicinnamyldimethylammonium        salts 

(Emde  and  Franks),  A.,  i,  70S. 
Dicinnamylpropylamine   hydrochloride, 
and      platinichloride      (Emde      and 
Franks),  A.,  i,  709. 
Dicyanodiamide  line),  appli- 

cation of,    as   nitrogenous   manure 
[nouye),  A.,  ii,  929. 
chemical  nature  of  (Caro  and  Gross- 

MANN),  A.,  i.  558. 
is  it  poisonous  to  crops  ?  (Loew),  A., 

ii,  177. 
manuring  with  (Aso),  A.,  ii,    929. 
physiological  action  and  niaiuuial  value 
of  the    salts   of   (PeROTTI),    A.,    ii, 
606. 
Dideniethylnitrobrucinesulphonic     acid 
hydrate  /  (LSUOHB  and  Geiger),  A., 
i,  829. 
oo'-Dideoxybenzoin  [2:2'-dip?ienyldi- 

I '■/iphenyl)iuii\  its  dioximeand  di- 
pheuylhydrazone,  aud  tfi'bromo-,  di- 
chloro-,  and  rfiisonitroso-derivatives 
(ZlNCKE  and  TrOPP),  A.,  i,  35. 
DidextroBe  benzidide  (Adder),  A.,  i, 
517. 
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Didymium  ions,  absorption  and  mobility 

of  (Campetti),  A.,  ii,  787. 
Dielectric  constants.     See   under  Elec  - 

tro  chemistry. 
24-Diethoxybenzoylacetone-5-carb- 

oxylic  acid,  ethyl  ester  (Liebermann 

and  Lixdesbaum),  A.,  i,  404. 
4:5-Diethoxy-4:5-rf/-^-bromophenyldi- 

hydroglyoxalone,      syn-     and      anti- 

(Hiltz  and  Kimpf.l),  A.,  i,  743. 
ao-Diethoxybutane,    fl-y-rft'bromo-     (Vi- 

GUIBE),  A.,  i,  691. 
aS-Diethoxybutane  (Gauthier),  A.,    i, 

355. 
Diethoxybutinene  (ethyl  acetal  of  tetrol- 

aldehyde)  (Viquieb),  A.,  i,  691. 
oa-Diethoxybutinene,  bromo-  (VlGTJIEB), 

A.,  i,  691. 
a5-Diethoxy-A£-butinene     (Gautu  i  eii), 

A.,  i,  355. 
2 :4-Diethoxy-5-carbethoxyphenyl  form- 

ylmethyl   ketone   (Liebermann    and 

Lindenhaum),  A.,i,  404. 
4:5  Diethoxy-4:5-diphenyldihydrogly- 

oxalone,    lyn-   and   unli-   (Biltz  and 

1!  impel),  A.,  i,  742. 
^t-Diethoxy-A'i'-hexinene     (Gautiiii  R  . 

A.,  i,  355. 
Di-/i-ethoxyphenylmalonic  acid,  methyl 

and  ethyl  esters  (Guyot  and  Esteva), 

A.,  i,  306. 
2:4-Diethoxyquinazoline    (BoGBET    and 

Mat),  A.,  i,  330. 
Diethoxythioxan  and  its  molecular  re- 
fraction (Ci.akke  and  Smiles),  T., 
:>'.<!  ;  P.,  145. 
additive  compound  with  ethyl  iodide 
and   mercuric  iodide  (Ci.akkk  and 
Smiles),  T.,  1003. 
Diethyl  hydrogen  phosphate,  (rfrafluoro- 
(SWARTl),  A.,  i,  202. 
Mini  (rfrofluoro-,  electrical  conduc- 
tivity of,  and  rate  of  Lnvei  i 

sucrn- 1   i ■•         .  I l'"-  i   .  \  . 
Diethyl  ketone,  condensation  of  opianic 
and    phthalaldehydio    aoids    with 

\|..i  ..  i  ■     i  i.i:s  i,  A.,  i,  803. 

acetate  of  enolic  form  of  til 
I,  864. 

i  (bromo    Pa  ruai  iu).  A.,  i,  207. 
flfl-Diethylacrylic  acid,  n-cyauo   (QARD 

'  and  II  iwoei  n  ,  'l'  ,  19 
flfl-Diethylacrylonitrilo   (Qaronbi 

II  IWOB  i  B),  T., 
Dicthylamino   eobaltinitrite   (CuNNINC 

n  lu  an  m  . 
14-Diothylaminoanthraquinone  5 

aulphonic  acid, 

in:,    Lucius,  .v 

Bat  m ■.•   .  ,\.,  I 

Diethyl-/  aminoauramino  and 

(On  ,\  ,  i.  ■.',  i 


Diethylaminoazoantipyrine  (Stolz),  A., 

i,  71. 
Diethylaminoazobenzene     dihydrochlor- 

ide  and  pentahydrobromide  (Kaufler 

and  Kuxz),  A.,  i,  137. 
Diethylaminoazobenzene-3-naphthalene 

pentahydrochloride     (Kaufler     and 

Kuxz),"  A.,  i,  137. 
yj-Diethylaminobenzoic  acid,  nitration  of 

(Keverdix  and  de  Luc),  A.,  i,  476. 
y-Diethylaminobenzylidenecamphor, 

preparation  of,  and  its  hydrochloride 

(Haller  and  Bauer),  A.,  i,  595. 
a-/)-Diethylaminophenylacetoace  tic  acid, 

o-hydroxy-,   methyl  ester  (GuTOT  and 

Bahonnel),  A.,  i,  305. 
»i-Diethylaminophenylauramine 

(Ghandmougin  and  Lang),  A.,i,  974. 
»  Diethylaminophenyltartronic       acid, 

methyl  and  ethyl  esters  (Guyot  and 

Michel),  A.,  i,  158. 
Diethyl  m-      and      -y-aminophthalanil 

(Grandmougik    and    Lang),    A.,    i, 

972. 
Diethylammonium    iridichloride    (Gut- 
bier  and  Lindner),  A.,  ii,  1026. 

tnngstate  (Ekelev),  A.,  i,  556. 
!    Diethylaniline  and  p-nitroao-,  dihydro- 
ohlorides  (KAUlLBEand  Kuxz),  A., 
i,  137. 

dihydrobromide       (Eauflbb       and 
KtNzi,  A.,  i,  556. 
oS-Diethylanilinoadipic  acid,  ethyl  ester 

l.i    Si  eii;1,  T.,  278. 
aa  Diethyl-w-butyric  acid,  and  its  amide 

(Haller  and  Baueb),  a.,  i,  131. 

s  Diethyl'/Zchlorooarbamide  (OHATTA- 
n  it  and  Wunsor),  T.,  133. 

Diethyldiacetoneamine  and  correspond- 
ing alkamine  (Traube),  A.,  i,  773. 

nS  Diethyl  -)7diallylbutyrio  acid,  y- 
hydroxy-,  eth]  I  ester  (Refobmatski  ), 
A.,  i 

Diethyldihydrodiquinolyl ( Emmkrt),  A. , 
i.  808. 

3:5  Diethylimino-l:l  dimethyl 
hexane  and  its  platinichloride  (Haab), 
T..  122. 

Diothylmesityl  oxide  (TBAnai),  A.,  i, 
773, 

2:6  Diethylolpyridine,     and     its    auti- 
ohloi ide,   pioi  it  i,  and   platiniohloride 
i  ,  i  i  i  i  i  and  'tn  iii,   \  .  i.  189. 

Dicthylpyruvic    acid,    hydroxy-,    ethyl 
,,       I  i   .  |  i  i  i  .,    A  ,  i.    100 

nii'thyioxaincotio  acid,  ethyl  alter,  and 
,'        ;    drai  one  I  R  mow  and 

IUl   1  l:        \    .  1,  I 

v  mmetrioal 

,iu  and  Bauer),  a ..  I 
3:3  Diothylphthalide,  B:6-<Khromo    (Si 
II  and  Auam>\  A.,  i,  888. 
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Diethylsilicone  (Martin  and  Kipping), 
T.,  313  ;  P.,  28. 

Diethylthioibrmamide  and  its  methiodide 
(Willstattek    and   Wip.th),    A.,   i, 
460. 
Diets  containing  zein  or  gliadin  as  the 
only    nitrogenous    constituents ;    can 
nitrogenous  equilibrium  be  maintained 
on?  (Henriques),  A.,  ii,  594. 
Dii-soeugenol  (Puxeddu),  A.,  i,  225. 
dimethyl    ether,    mono-bromo-deriva- 
tive  (Frascesconi  and  Puxeddu), 
A.,  i,  226. 
Diffusion   and   reaction-velocity  (Jutt- 
ner),  A.,  ii,  300. 
coefficient  of  (Clack),  A.,  ii,  125. 
through    membranes    (Jablczynski), 

A.,  ii,  300. 
in  colloidal  media  (Dumasski),  A.,  ii, 

25. 
apparent  colloidal  (Liesegang),  A.,  ii, 

304. 
of   electrolytes    in   aqueous  solutions 

(Vanzetti),  A.,  ii,  978. 
molecular,  of  gases  through  pores  and 
the  phenomena  of  effusion  (Knud- 
sen),  A.,  ii,  385. 
Dialysis,  method  of  demonstrating  the 
phenomenon  of,  in  a  very  short  time 
(Cialdea),  A.,  ii,  471. 
Gaa   diffusion   coefficient,  dependence 
of,   on  the  mixture  ratio  (Lonius), 
A.,  ii,  646. 
Molecular-  and  viscosity-diffusion  of 
gases  through  tubes,  laws  of  (Knud- 
sen),  A.,  ii,  216. 
Osmosis,  free  pressure  in   (Vegard), 
A.,  ii,  300. 
of  the  alkali  haloids  (WjEMERS),  A., 
ii,  126. 
Osmotic     effects,     origin    of     (Arm- 
strong), A.,  ii,  387. 
size  of  the  pores   in   porcelain  and 
(Bigelow  and  Bartell),  A.,  ii, 
979. 
Osmotic   pressure,   dynamic   (Berke- 
ley and  Hartley),  A.,  ii,  553. 
of  complex  solutions  (Jakowkin), 

A.,  ii,  796. 
intervention  of,  in  dyeing  (Rosen- 

stiehl),  A.,  ii,  796. 
of  congo-red  and  other  dyes  (Bay- 

liss),  A.,  ii,  648. 
regulation   of    temperature   in    the 
measurement      of     (Mouse     and 
Holland),  A.,  ii,  299. 
measurement  of  (  Iyonig  and  Hasen- 
baumer),  A.,  ii,  555. 
Osmotic   studies   (Kahlexbehg),  A., 

ii,  301. 
Septa,  differential  (Armstrong),  A., 
ii,  387. 


Diformaldibenzylsulphone,        rfibromo- 

(Fromm  and  EittruT),  A,  i,  903. 
Difornialphenylbenzylsulphone  (Fromm 

and  Erfurt),  A.,  i,  003. 
Diformal  -/J-tolylbenzylsulphone  (Fromm 

and  Erfurt),  A.,  i,  903. 
s-Diformyldimethylhydrazine  (Thiele), 

A.,  i,  560. 
Digestion  and  absorption  in  the  animal 
body,  chemistry  of  (London),  A., 
ii,  1031. 
iufluence  of  pepsin  and  the  amount  of 
hydrochloric  acid  on  the  intensity 
of,  especially  in  the  absence  of  free 
hydrochloric  acid  (Schutz),  A.,  ii, 
1031. 
and  metabolism,  effects  of  bone  ash  on 

(Lothrop),  A.,  ii,  594. 
in  the  animal  body  (London,  Sivre, 
Dobrowolskaja,     and     Riwosch- 
Sandberg),  A.,  ii,  593  ;  (London), 
A.,  ii,  817. 
gastric,  of  caseinogeu  (Gaucher),  A., 

ii,  249. 
of  human  aud  asses'  milk  (Gaucher), 

A.,  ii,  326. 
intestinal,  of  proteins   (London   and 

Rivosch-Sandberg),  A.,  ii,  1031. 
of    mannaua   and  galactans   (Bieury 

and  Giaja),  A.,  ii,  325. ' 
rate   of,    in    cold-blooded    vertebrates 

(Riddle),  A.,  ii,  746. 
time,  relation  betweeu,  and  absorption 
(London  aud  Polowzowa),  A.,  ii, 
1031. 
Digestive  organs,  action  of  peroxides  on 

(Togami),  A.,  ii,  161. 
Digestive  tract  of  the  cow,  disappearance 
of  pentosans   from   (McCollum    and 
Branson),  A.,  ii,  1033. 
Digitalin  and  allied  substances,    action 
of,  on  striated  muscle  (Waller),  A., 
ii,  254. 
Digitalin  group,  action  of,  on  the  heart 

(Wbrschinin),  A.,  ii,  599. 
Digitalonic    acid,    phcnylhydrazide    of, 
and    separation    of    lactone    of,    from 
gluconic  acid  (KlLIANl),  A.,  i,  552. 
Digit.onin-cholesteride,    -jS-cholestanol, 
-amyl    alcohol,    and     octyl    alcohol 
(Wixdaus),  A.,  i,  172. 
Digitoxonic  acid,   had,  potassium,  and 

silver  salts  iKiliani),  A.,  i,  552. 
Diglycollic  acid,  dithio-,  dimethyl  ester, 
preparation  of  (Price  and  Twiss),  T., 
1491  ;   P.,  211, 
Diglycollylcarbamide  and  its  silver  salt 
(Clemmenskn  and   Hkit.man),  A.,  i, 
774. 
Diglycyl -/<  iodophenylalanine     (Abdbr- 
hai.des      and       BfiOSBA),       A.,       i, 
801. 
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Dihalogenide.    one-sided   addition  of   a 

tertian-  base  to  a  (WEDEBUND),  A.,  i, 

184. 
Di-     "  hexanonecyanohydrin     (Ultee), 

A.,  i.  705. 
Di-d-isohexoyl-l  cystine,  a-bromo- 

(Fischer    and    Gerngross),    A.,    i, 

367. 
9:10-Dihydroanthracene,     reactions     of 

I  Padova),  A.,  i,  167. 
Dihydroazines  (Hinsbbrg),  A.,  i,  845. 
Dihydrobenzene.     See  n/c/oHexadiene. 
Dihydrobenzenes,  substituted  (Ckossley 

and  Ren-oif),  T.,  930  ;  P.,  145. 
Dihydrobixin  and  its  methyl  ether  (van 

Hasselt),  A.,  i,  598. 
Dihydroi>>bixin   (van  Hassalt),  A.,  i, 

599. 
Dihydrocampholenic  acid  chloride  (Bou- 

VEAl'LT     and      Lf.vai.i.ciis),      A.,      i, 

497. 
Dihydrocarlina  oxide.     See  a-Phenyl-y 

2-fnryl-Ao-propene. 
Dihydrocarvenene  {£?-ittrahydrocymcne) 

Sbmmlbr),  A.,  i.  171. 
Dihydrocoumaric  acid,  benzoyl-jS-amiuo- 

P  I8NBB),  A.,  i.  583. 
Dibydrocoumarin,        diacetyl/J-aniino- 

(POSNER),   A.,  i.  583. 

Dihydrocoumarohydroxamoxime     hydr- 
oxide,   0-hydroxylamino-    (Posnbb), 

A.,  i,  688. 
Dihydrofencholenamides,  carbamides  of 
(Bouveault  and   Lbvallois),  A.,  i, 

Dihydroguaiene     (GANDUBIN),     A.,     i, 

98. 
Dihydrometanicotine.     See  Methyl-8-8- 

1  \  I'idylbutyl.'iiiiiiH'. 
A3Dihydro  2  naphthoic  acid,  resolution 

of,  and  </-,  and  its  t-menthylamine 

and     sodium     s;iit-     (PlOKAJUD      and 
Van  -  .  T..  10]  I  :   P.,  152. 
Dihydronorbixin  (VAN  H  A.,  i. 

Dihydro  ocimene    oconide     (ENKLAAR), 

A..  ..    111. 
Dihydro  oxotriazine,  (tonitroso     and  its 

hydrochloride  (Wixlamd  and  H 

A.,  i. 
1:2  Dihydropapaverine     nod    its   hydro- 
id.    I'nus  .  T.,  1620  ;   P.,  217. 
3  4  Dihydropapaverine   I    its   metho 

chloride  .  Pi<  1 1  i  and    Pinxei   his, 

1  2  Dihydropapavcroline  and   it-  hydro- 

di     h  «r.  .  T, 
Dihydro  2  porimidonc,        and        J  tin.. 

I  ■'!  1 . 
B  10  Dihydrophcnanthrene,    prepo 

&  RMIU1     and     Pi*  III  i  I,      \.,     i. 


Dihydrois.qtiinoline  derivatives,  new 
synthesis  of  (Delkeh  and  Kropp), 
A  .  i.  513. 

l:2-Dihydro-l:2:4:5-tetrazine-3-'or  6)- 
carboxylmethylamide-6(or  3)  carb- 
oxylamide  (Curtius,  Darapsky,  and 

MfjLLEB  .   A.,  i.   848. 

3:4Dihydro-l:2:4:5-tetrazine-3:6-di- 

carboxylamide         (■■I 

(Crinn's,  Darapskv,  and  Miller), 

A.,  i,  848. 
l:2-Dihydro-l:2  4:5-tetrazine-3:6  di- 

carboxyldimethylamide       ( 11  i.;  ller), 

A.,  i,   S47. 
l:2-Dihydro-l:2:4:5-tetrazine  3:6-di- 

carboxylethylamide  (MOllbr),  A.,  i, 

S4  7. 
3:4  Dihydro-l:2:4:5  tetrazine-3:6-di- 

carboxylethylamide.   ethvlaramonium 

salt  of(MuLLBR),  A.',  i,  847. 
1:2  Dihydro  1:2:4:5  tetrazine-3:6di- 

carboxylheptylamide  MOlleb  ,  A.,  i, 

847. 
1:2  Dihydrol:2:4:5-tetrazine-3:6-di- 

carboxylic  acid,diethylammoninm  salt 
M  i  i  i  i  B  .  A.,  i,  B 17. 
1:2-   and  3:4-Dihydro-l:2:4:5-tetrazine- 

3:6  dicarboxylic  acids,  alkvlamides  of 

(lit  i  use),  A.,  i, 
1:2  Dihydrol:2:45  tetrazine  3:6-di- 

carboxylmethylamide    Mti.tKiO,    A., 

i,  M7. 
3:4  Dihydro  1:2:45  tetrazine-3:6di- 

carboxylniethylamide,  metuylaromon- 

imn  salt  of  I  Mil  li  i:  ,  A.,  i,  847. 
1.2  Dihydro  1:2:4:5  tetrazine-3:6  di- 

carboxylpiperidide   (MULLER),  A.,  i, 

847. 
Dihydro  aantrinaphthyl  carbinol 

(Si  ii  M1IM.1N     and      UaSSIKI),     A.,     i, 

503. 
Dihydroxy  acids,  C10Hi8O4,  from  oxida- 
tion ol  fencholic  ai  id,  and  tluir  laot- 
|  \\  ai  i  \,  b   and   Lanoi  ,    A  ,   i, 

813. 
Di/c  .//hydroxybenzophenonearsenic 

acid    r.h.r.i  i  i  i  ,    A.,  i.  - 
1:8  Di ■«  hydroxybenzylideneimine,  2:7- 

dihydroxj  .    and    its    hydrochloride 

hydrobromido,    and    penta  aoetj  1    .1. 
1       [ike,      Roi  ii.     and 

Strum),  a.,  i.  9 
1  8  Dim-hydroxybeniylideneimine,  '-'7- 

rfthydroxj      Bi si  iikb,    FWi  lb,    and 

M  1:1   Mi.    A.,    i,    '.'.'.I 

Diketoadipic  acid.  dihydroxy-  iI'kiuia- 

•1  5  Diketo  3  benzoyl  1:2  diphcnylpyr- 

rolidino  <  I 
4  6  Diketo  3  benzoyl  1  phenyl  2  p 

in.  tlioxy phony lpyrrol nl ini-  HoHHOHE), 
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Diketobutyric  acid,  methyl  ester,  con- 
densation of,  with  aromatic  hydro- 
caxbons  and  amines  (GUYOT  and 
Badonnel),  A.,  i,  305. 

3:6-Diketo-2-«v.-butylpiperazine(<7<'i/c»/Z- 
A-isolcucine  anhydride  (Abderhal- 
DEX,  HlRSCH,  and  Schui.kr),  A.,  i, 
770. 

2:4-Diketo  l:3-diethylquinazoline  (Bo- 
gert and  May),  A.,  i,  330. 

2:3  DiketodihydroilMhionaph then, 
preparation  of,  and  5-chloro-  (Badi- 
sche,  Anilin-  &  Soda-Fabrik),  A., 
i,  950. 

4:6-Diketo-2:8-dimetliyl  3:7-di(ethyl- 
2:5-dimethylpyrrole  3:4-dicarboxyl- 
ateitetrabydro-l:3:7:9-naphthatetra- 
zine    (Bogert  and    Kropff),   A.,   i, 
844. 

-4:6-Diketo-2:8-dimethyl-3:7-dipropylte- 
trahydrol:3:7:9-naphthatetrazine 
(BOOERT  and  KROPFF),  A.,  i,  844. 

2'.6-Diketo-l:3-dimethylpyrimidine,  4- 
amino-5-an)inoacetylamino-,  and 
corresponding  piperidyl  derivative 
(Farbexfabrikex  vorm.  F.  Bayer 
&  Co.),  A.,  i,  746. 
5-chloroacetyi-4:5-rfi'amino-  (Farben- 

FABRIKEN  VORM.   F.    BAYER  &  Co.), 

A.,  i,  270. 
46-Diketo-2:8  dimethyltetrahydro- 

l:3:7:9-naphthatetrazine    (Bogert 
and  Kropff).  A.,  i,  S44. 
3:7-cftaniino-,  and   its   hydrochloride, 
and  diacety]  and  dibenzylidene  de- 
rivatives  (Bogert    and    Kropff), 
A.,  i,  S44. 
4:6-Diketo  3:7  di-S-naphthyl  2  8-dime- 
thyltetrahydro-l:3:7:9-naphtb.atetra- 
zine   (Bogert  and   Kropff),  A.,   1, 
844. 
4:5-Diketo-l:2-diphenyl-8-benzylpyr- 

rolidine  (Borsche),  A.,  i,  957. 
4:6-Diketo-3:7-diphenyl-2:8-dimetb.yl- 
tetrahydro-1  3:7:9-naphthatetrazine 
(Bogert  and  Kropff),  a.,  i.  844. 
4:5Diketo-l:3-diphenyl-2-o-hydroxy- 
phenylpyrrolidine  (Borsche),   A.,   i, 
956. 
4:5  Diketo-l:3  diphenyl-2-,»-methoxy- 
phenylpyrrolidine   (Borsche),  A.,  i, 
956. 
4:5Diketo-12-diphenyl-3-«nitrophen- 
ylpyrrolidine  (Borsche),   A.,  i.  956. 
4:5-Diketo-2:3-diphenyl-l-«i-nitrophen- 
ylpyrrolidine   (Borsche),  A. ,   i,  956. 
4:5-^iketo-l:3-diphenyl  2-y  nitrophen- 
ylpyrrolidine  (l!i>i:scin;  .   A.,   i,  956. 
Diketodiphenylpyrrolidine,        dtbromo 

(Ruhemann),  T.,  1605. 
4:5  Diketo-l:3-diphenylpyTrolidine 
Borsi  in-'  i.  A  . 


Diketodiphenylpyrroline  and  its  phenyl- 
hv drazone    and    reduction  product 
(Ruhemann),  T.,  989  :  P.,  87. 
and    its   analogues    (Ruhemann),  T., 
1603  ;  P.,  220. 

Diketodiphenylpyrrolineoxime  (Ruhe- 
mann), T..  1605. 

4:6-Diketo-3:7  diphenyltetrahydro- 
l:3:7:9-naphthatetrazine,  2:$-di- 

hydroxy-  (Bogert  and  Kropff),  A., 
i,  S44.  ' 

4:5-Diketo-2.3  diphenyl-1-o-,  -//'-,  and 
-/'-tolylpyrrolidine  (.Borsche),  A.,  i, 
956. 

2:6-Diketo-5-ethoxy-lmethylpyrimidine 
(Johnson  and  Jones),  A.,  i,  423. 

3:6  Diketo-2-methyl-5-s«r.  -butylpiperai- 
ine  (d-alanyl-d-isoleucine  anhydride) 
(Abderhaldbn,  Hirsch,  and 
Schuler),  A.,  i,  770. 

Diketo-4-methylycoumaran  (Fries  and 
Finck),  A.,  i,  43.  ' 

2:3  Diketo-5-methyldihydrol-thionaph- 
then  (Badische  Anilin-  k  Soda- 
Fabrik),  A.,  i,  950. 

2:6  Diketo-1-nietbylpyrimidine,  4:5-di- 
amiuo-,  and  5-torniylamino-4-amino-, 
and  its  sodium  salt  (EnqelmanN),  A., 
i,  193. 

2:3-Diketo-l-methyltetrahydronapbthal- 
ene.  l:4:4-triohloro-6-bromo-  (Fries 
and  Hempelmann),  A.,  i,  809. 

2:5-DiketO'7/t?"pentane-l:l  dicarboxylic 
acid,    ethyl   ester  and  its   pyrazolone 
derivative  (Scheiber),  A.,  i,  363. 

2:3  Diketo  4-phenyl-5-anisylpyrroline 
and  its  phenylhydrazone  (Ruhemann), 
T.,  1607. 

2:3-Diketo  4-phenyl  5  cumylpyrroline 
and  its  phenylhydrazone  (Ruhemann  ), 
T.,  1607. 

2:3-Diketo-5-phenyl-l-y>-nitrophenylpyr- 
rolidine  (Borsche),  A.,  i,  53. 

2:3  Diketo-4phenyl-5-piperonylpyrrol- 
ine  and  its  phenylhydrazone  (Ruhe- 
mann), T.,  1608. 

2:4-Diketo-3-phenyltetrahydrothiazole, 
benzylidene,    salicylidene,    and    cin- 
namylidene     derivatives    of    (Ruhe- 
mann), T.,  120. 

Diketophenyl-o  tolylpyrroline  and  its 
phenylhydrazone  (Ruhemann),  T., 
990.  ' 

2:3  Diketo  4-phenyl  5  //i-  and  -;>  tolyl- 
pyrroline  and  their  phenylhydrazonea 
(  KUHEMANN),  T.,  1606. 

2:4  Diketo-l-(or  3-  /i-propylquinazoline 
{  Bogert  and  May),  A.,  i.  330. 

2:6-Diketopyrimidine.  jS-chloro-a-bydr- 
oxypropionyl-4:6-diamino-    (Farben- 

FAI1RIKF.N  VORM.  F.   BAYER  4  CO.),  A., 

i,  270. 
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4:6  -Diketotetrahydro-l:3:7:9-naphtha- 
tetrazine  (Bogert  aud  Kropff),  A., 
i,  844. 

4:6  Diketo-2:3:7:8-tetramethyltetra- 
hydro-1 :3:7:9-naphthatetrazine     (Bo- 
gert and  Kkopff),  A.,  i,  844. 

4:5-Diketo  l:2:3-triphenyrpyrrolidine 
and  its  acetyl  and  benzoyl  derivatives 
(Boksohe),  A.,  i,  956. 

Diketone,  Ca2HMN'ai  from  substance, 
C^rl^Ng,  and  nitric  acid,  and  azine, 
C.MHi4N4,  of  and  reduction  compound, 
C^H^ON.,,  of  (Angelica),  A.,  i,  122. 

Diketones,  preparation  of  (Blaise  and 
Kcsuler),  A.,  i,  204. 
and  ketones,  oxidation  of  (Pastureau), 

A.,  i,  208. 
transformation     of     non-cyclic,     into 
cyclic     compounds     (Blaise     and 
Kcehler),  A.,  i,  287. 
action     of    1-amino-l  3:4-triazole     on 
(Bulow  ami  Weber),  A.,  i,  614. 

a-  and  7-Diketones,  aromatic,  relation 
between  chemical  constitution  and 
optical  properties  of  (SmBDLEY),  T., 
218  ;  P.,  17. 

ry'-Diketonic  acids  (Garner,  Reddiok, 
and  Fink),  A.,  i,  5S1. 

Dilactylcarbamide  and  its  metallic  salts 
(CleMMENSBN   and   11  ill  .MAN),   A.,    i, 

775. 
Dilatometer,  indirect  analysis  by  means 

ol' (Milieu),  A.,  i,  81. 
Di/leucyl/  cystine       (FlBOHBR        and 

Gernqrosb),  A.,  i,  367. 
Dill  herb   oil  (SOHIMMBL  k  Co),   A.,   i, 

1  I 8, 
Dilution     law.    See     under     Affinity, 

chemioal. 
Dimaltose  benzidide  (Ahleii),  A.,  i,  f>17. 
Dimercuricamphoi'i"-i"<liili'  (MAJtSH  and 

Si  i:i  nuns),  'I'.,  1783. 
Dimethoxyanthraquinonc,  amino-  (Ron- 

[NBON  and  SlMOHSXN),  1'.,   1096. 
8:6  Dimethoxy  benzeno  1:2:4:5  tetracarb 

oxylic  ncid,  ethyl  ester,  inorphotroph) 

ol  '  &OBIOKT),  A  ,  i,    ;  ■ 
3:3   Dime thoxybenzhydrol,  1:4'  dl nniim 

I  INOBB),  A,,  i,  518. 
Dimethoxybcnzophenone,       diaoi 

amino  (Finoi  b  I,  a.  .  i,  618. 
8:3'  Dimothoxybenzophenonu,        I    i     - 

: no    'ii    ubi   i  A.,  i,  618. 

34  Dimothoxybenzophonono,-  b  . 

(Motyi.bm  iii.  \  ,  i. 

25  Dimethoxybonzoyl  cyanide  ami 
chloride  (Mai  i  hn  bb),  A.,  i,  161, 

8:4  Dimethoxybonzoyl  UJ  raids  Mai  in 
.    [I 

8:6-  and  5:6  Diinothoxy  2  benzoylphen- 
oxyaoetio  aoid  MOTVLBW  It  I),  A.,  I, 
822, 


3':4'-Dimethoxybenzylideneisocoumar- 

one  (Czaplicki,  v.  Kostanecki,  and 

Lampe),  A.,  i,  236. 
l:8-Di-o-  mid  -^methoxybenzylideneim- 

ine,  2:7-<Miydroxy-,  and  their  triacetyl 

derivatives     (BESCHKE,    Rolle,    and 

Strum),  A.,  i,  y63. 
8:4  Dimethoxy-a-(5-bromo-2-methoxy- 

phenyllcinnamic   acid,   2-nitro-,   and 

its    ammonium     salt,    and    2-amino- 

(Knorr  and  Horlein),  A.,  i,  919. 
a8Dimethoxy-A0-butinone  and  its  brom- 
ides (Gai'thier),  A.,  i,  355. 
2:7-Dimethoxy-9:10-di-/'-anisylace- 

naphthene  (Besciike  and  KlTAJ),  A., 

i,  918. 
2:7- Dimethoxy  9:10  di/i-anisylace- 

naphthene  glycol  (BESCHKE,  Beitler, 

and  Strum),  A.,  i,  917. 
2:7  Dimethoxy-9:9  di -p  anisylace- 

naphthenoue  (Buschke,  Beitler,  and 

Strum),  A.,  i,  917. 
2:7  Dimethoxy-9:10-di-"-,   -'»-,    and    -p- 

anisylacenaphthylene  ( BBSCHKE, 

Rolle,  and  Strum),  A.,  i,  963. 
2:7-Dimethoxy  l:8-dibenzoylnaphthal- 

ene  (BESCHKE,  BEITLER,  and  STRUM), 

A.,  i,  '.'17. 
2:2 -Diniethoxydibenzylidene-nphenyl- 

enediamine     and     its     hydrochloride 

(Si'NIEl;  and  ShKPHEARD),  T. ,  1951. 
Dimethoxydiethylphthalides,      isomerio 

(SlMONIS  and  Aiianii),  A.,  i,  933. 
2:7-Dimethoxy-9:10-difurylacenaphthyl- 

ene  (Buschke,    ROLLE,  ami   BTRUM), 

A.,  i,  868. 
6:7  Dimethoxy  3:4-dihydro<wquinoline 

ami  its  hydrochloride,  piorate,  metho- 

chloride  and  methobromide  (Pyman), 

T.,  1619  :  P.,  217. 
2:7  Dimethoxy- 1:8  di  /'  niethoxybenzoyl- 

naphthalene  (BESCHKE,  BeiTLBB,  and 

Si  RUM),  A.,  i.  '.117. 
2:7-Diruethoxy  9:10  diphenylacenaphth- 

ene    (BbBCIHKI    and     Kiia.i),    A.,    i, 

!I1S. 
2:7-Dimethoxy  910  diphonylacenaphth 

ene  glyool    (BbhOHKE,    lit  ii.i.k,   and 

Si  BUM),  A.,  i,  '.'17. 
2:7  Dimethoxy  9:9  diphenylacenaph- 

thonono  and  an  isomende  (Besi  m.r, 

I : i . 1 1 1 1  i:.  and  Stui  u),  a.,  i,  817. 
2:7  Dimethoxy  9:10  dipln inylaoi  naph- 

thyUiiit)  I  Til  91  (1KB,    I'.i  Mill:.  STBUM, 

ami    KlTAJ),     I.,  i,   917  i    (Bl  SOHKB, 

1 ;  ■ .  1 1 1    and  9tbum),   \  .  i,  868 
■1:5  Dimethoxy  4:5  diphcnyldihydrogly 

oxalouo,   si/ii    ami   i'.i'      I  Tin  i     and 

Kim  ii  i       [.,  I,  748. 
3:3'  Dlmethoxydiphenylmtthua,  I  i  di 

amino  .    and    its  'ii tyl   'in  Ii  itivs 

Ir.i  ii,    \   .   i    61 
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a5-Dimethoxy-7-ethoxy-A3-butylene 

(GaUTHIER),  A.,i,  355. 
/Se-Dimethoxy-S-ethoxy-Ay-hexylene 

(Gauthier),  A.,  i,  355. 
4  5-Dimethoxy-2:3-ethylaminoethyl- 

benzaldehyde  '  Py.man  >.  T. .  1745. 
6:7-Dimethoxy-2-ethyl-3:4-dihydroi'so- 

quinolinium  hydroxide  eh  oride,  auri- 

chloride  and  picrate  of  (Pymax),  T., 

1745. 
6:7-Dimethoxy-2-ethyltetrahydro«o- 

quinoline      and      its     hydrochloride 

(Pymax),  T.,  1746. 
3:6-Dimethoxyfluoran  (Kehrmanx, 

Dexgler,   and    Scheunert),    A.,    i, 

250. 
fle-Dimethoxy-Ay-hexinene  (Gauthier), 

A.,  i,  355. 
5:6-Dimethoxy-l-hydrindone,  2-benzoyl- 
amino-,  and  2  amino-  and  its  hydro- 
chloride and  platinichloride  (Kobin- 
SON),  T.,  2173  ;  P.,  296. 

7-nitro-     (Perkix,     Robinson,    and 
Thomas),  T.,  1980. 
5:5'-Dimethoxyindigotin,    synthesis    of 

(Wieland,    Semper,    and    Gmelin), 

A.,  i,  610. 
2:2  -Dimethoxyindigo-white  (Kalb),  A., 

i,  966. 
4:5-Dimethoxy-2-3-methylaminoethyl- 

benzaldehyde  (Pyman),  T.,  1270  ;  P., 

190. 
3:5Dimetboxy-2  methylcoumarilic  acid, 

ethyl  ester  (v.  Kostanecki  and  Tam- 

bor),  A.,  i,  320. 
3:5-Dimethoxy-2-methylcoumarone     (v. 

Kostanecki  and  Tambok).  A.,  i,  320. 
6:7-Dimethoxy-2  methyl-3:4-dihydrotso- 

qninolinium      hydroxide,      salts      of 

(Pymax),  T.,  1271  ;  P.,  190. 
5:6-Dimethoxy-3:4-methylenedioxy- 

acetophenone  i  Delepixe\  A.,  i,  643. 
5:6-Dimethoxy  3:4-methylenedioxy-l- 

allylbenzene,    presence   of,    in    oil   of 

samphire  (Delf.pixe),  A.,  i,  642. 
5:6Dimethoxy-3:4methylenedioxyhydr- 

atropaldehyde   and   its   oxime,    semi- 

carbazone     and     corresponding     acid 

(Delepinb),  A.,  i,  642. 
35-Dimethylacetophenone.     w-chloro-2- 

hvdroxy-  (Fries  and  Finck),  A.,  i, 

42. 
fl-Dimethylacrylic      acid,       o-benzoyl- 

amino-,  and   its   anhydride   (Perkix 

and  Simoxsex),  P.,  164. 
o8-Dimethyladipic   acid,  preparation  of 

(Besi  and  Thorpe),  T.,  707. 
oo-Dimethylo-allylacetophenone  ( H al- 

ler  and  Bauer),  A.,  i,  109. 
77-Dimethylallylcarbinol,     its    acetate 

and  the  acetate  of  its  ofo'bromide  (van 

Aerde),  A.,  i,  79. 
xcvi.  ii. 


6:7-Dimethoxy-2-methyltetrahydro- 
i'soquinoline  and  its  salts,  and  1-eyano- 
(Pyman),  T.,  1272;  P.,  190. 

l:2-Dimethoxynaphthalene  (Hezdzik 
and  Friedlander),  A.,  i,  416. 

4:4  -Dimethoxyoxalyldiacetophenone 
and    its    i/ioximino-derivarive   (Wid- 
max  and  Virgin),  A.,  i,  657. 

1 :4  Dimethoxyphenyl  dtiododichloride 
and    its   rfnodoso-derivative   (Kauff- 
maxx  and  Fritz).  A.,  i,  96. 

3:5  Dimethoxy  2-phenylcoumarilic  acid 
(Motylewski),  A.,  i,  S22. 

3:5-  and  5:6  Dimethoxy  2-phenyl- 
coumarone     (Motylewski),     A.,     i, 
B22, 

4  5  Hip  methoxyphenyl-l:3-dimethyl- 
dihydroglyoxalone,        4:5-<// hydroxy  - 
(Biltz  and  Krebs),  A.,  i,  743. 

5:5  Di-;<-methoxyphenyl-l:3-dimethyl- 
hydantoin  (Biltz  aud  Krebs),  A.,  i, 
743. 

2:5-Dimethoxyphenylglyoxalamide 
(Mai'ihnek),  A.,  i,  161. 

Di-/'-methoxyphenylmalonic  acid, 

methyl  and  t-tlivl  esters  (Guyot  and 
Esteva),  A.,  i,  306. 

2:4Dimethoxyphenyl  methoxymethyl 
ketone,  6-hydroxy-  (o-hydroxyfisetol 
trimethyl  ether),  and  its  oxime  (Her- 
EIG  and  Hofmaxx),  A.,  i,  165. 

3:4-Dimethoxyphenylpyruvic  acid 

(Kropp,    Decker,    and    Zoellner), 
.A.,  i,  388. 

3:6-  Dimethoxy-9  phenylxanthylium 
carbinol,  methyl,  and  ethyl  ethers, 
methosulphate,  chloride,  iodide,  nitr- 
ate, dichromate  and  platinichloride 
of  (Kehrmanx,  Dexgler,  and 
Soheunert),  A.,  i,  250. 

3:6  Dimethoxy-9  phenylxanthylium-2'- 
carboxylic  acid,  methyl  ester,  metho- 
sulphate,  chloride,  iodide,  nitr- 
ate, dichromate  and  platinichloride 
of  (Kehrmaxx,  Dexgler,  and 
Scheuxert),  A.,  i,  250. 

Dimethoxypropiophenone-o-carboxylic 
acids,  isomeric  (Simoxis  and  Aranh), 
A.,  i,  933. 

4:5-Dimethoxy-2-8propylaminoethyl- 
benzaldehyde  (Pymax),  T.,  1747. 

6:7  Dimethoxy -2  propy  1-3:4  dihydroisu- 
quinolinium  hydroxide,   chloride  and 
picrate  of  (Ptmam),  T,  1717. 

6:7  Dimethoxy-2  propyltetrahydrowo- 
quinoline      and      its      hydrochloride 
iPyman),  T.,  1748. 

6:7  Dimethoxy.*  quinoline,  synthesis  of 
(EttGHEIMEn),  A.,  i,  605. 

3  :4  -Dimethoxystilbeneo  carboxylic 
acid,  2-hydroxy-  (Czaplicki,  v.  Kos- 
TAXECKij  and  Lamte),  A.,  i,  236. 

85 
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pyridine  and  its  sate  (PBOSKS),  A.,  i, 

414 


Dimethylaminodiethylaminod  phenyl 
malonic  acid,  methyl  and  ethy  testers 
(UUYOT  and  MlOHJSId,  A.,  i,  !•'»• 
2^-niethoxystyrylpyridine  and  its  I  "^X^£^^™™> 

diphenylacenaphthene     .  ^CHKfc, 

Eolle.  and  Stkvm\  A.,  l,  96A 
Bimethylaminodiphenylbenzylcarbinol 

^itoetbylanintdiphenytethyleneand 

'     propylene  (BusiGHIM ,  A.,  I, _736 . 

,,-Dimetnylaminoethylstilbene ,  and  its 
hydrochloride,  hydnodide,  and  nietti 
iodide   (Freund  and    Bode),    A.,   i, 

SDimethylamino-a-hydroxy'-vobutyric 
a  id  and  its  benzoyl   derivative,  and 
amide,  and  ethyl  ester    and   its  acyl 
l-rivatives,  and  propyl  ester   and  Us 

derivatives  (.Fouehbau),  A., 


Di^eihyUmineT'pvoduction    of   hydro, 
cyanic  acid  trom  (VoerKEUUs),  A., 

^hydrochloride  (Kau fleu  and  Ktjnz), 

A.,  i,  137.  , 

hydviodide  (Kaufler  and  Kunz),  a., 

styphnaie,   preparation    and    crystal- 
lography of  (Jerusalem),  T.,  1286. 
Dimethylaminoantipyrme.  See  Pyramid- 

one.  .  c 

l:4-Dimethylaminoanthraquinone-6- 

sulphonic  acid,  potassium  salt  (    uus 

WXBXX     VORM.    MF.ISTEU,    IiTTCIOS,     & 

Bruxing),  A.,  i,  243.  ,cTOLzl 

Dimethylaminoazoantipyrine     (STOLZ), 

^Dimethyiaininoazobenzene-»-carb- 

oxylic   acid  as  indicator  (Ruvp  ana 

LOOSK),  A.,  ii,  90. 
Dimethylaminobenzaldehyde        hydro- 

Dimethylanunobenzeneazobenzene- 
sulphonic  acid,  oickel  and  cobalt  sails 
(PoZZI-Ksoot),  A.,  ii,  <0a. 
,,-Dimethylaminobenzeneazophenol  ami 
1  toabsJrption  spectra,  and  its  acel  ate, 
hydrochloride,  and  me  hio 1  idi 
(flBWirr  and  Thomas  .  I.,  1295,  !•> 

190.  .  ..      o.r-k 

2  Dimethylaminobenzoic    acid,    •!.»-« 

nitro-  (TJllmamb  and  BMOi),  a.,  i, 

Dimethylaminobenzopnenone        hydro- 
chloride (Staubimom).  a  ■  i,  •'"'■ 
SDimethylamino  abenzoyloxy/-" 

butyric  acid, tl.yl   .-ha  and.myl 

,.,,,rs  and   their  nydrochlondi       ' 

Dimethyiaminobenzylidone  ohloi  ide»nd 
b7drochloride ol   Btai  WHOM  .  A.,  I, 

^Dimethylaminobenzyndenecaniphor 
prepmrmtioi     I    Hallm    and  B 

..Dimethyi'aminobenzylideneoxindolo 

Diinrthylamino...- 'fiohloro  *  MtJ 
oxyethoxy -butyric  acid,  ethyl 

"d    it.     ' 

.i  LI  ),    A., 


derivatives  (Fovrseai  ,,  «.,  ^  -"ft 
0.Dimethylamino.e-^nitrophenylethane 

and  its  oxalate  (.BAHGBB),  ^2196. 

3-Dimethylaminophenol.     2:6* I, m  io  4 
ac-tvlafuino-,  and  its  silver  demative 
(MiUJOLA  and  Hay),  T.,  1048- 

,,-Dimethylaminophenyl    me  thyl thw 
ether  and  its  hydrochloride  [ZIHOM 

a."!D\methylaminoPhenylacetoacetic 
'acid,a-hydn.xy,me.l^.->-    '^"1 

and  BADOHHSL),  A.,  1,  » 
rCthyl-m-     and    ^aminopheny  a«- 

amine    [GbAMMOTOIH    and     U»0), 

»    i  974, 
4Dinicthylamino  1  phenyl-2:3  di- 

methyl  pyrazolone    [Soorfl *        » 

a  Dimethylamino  d  phenylethane 

,,  ^ethyiamino^henylglyoxyldd,r,U. 

'    (STAUDIMOBEandSTOOKMAHH),  A..., 

grHSSffswa 

..m,m,.i.:in     and     LAHOJ,     »-i    '. 

o^Dimethylaminopropionie    acid     and 
hvdroohTorid«  ol  its  ethy   »etei 

Chloride,       I       nui.-anun.s 

:„1      FBAHKUUTD),      A.,     1, 

...inethylamino  2:8:6  triniethyl 

bibb  and  Ll  0M' 

lung  '  its   Bw  I.BY),  i.i  I 
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l:3Dimethyl-6-amyl-3-hexyl-A8-q/c/o- 
hexene-2-carboxylic    acid,   5-imino-2- 
cyano- (Gardner  and  Haworth),  T. , 
1964. 

,83-Diniethylanb.ydroacetonebenzil, 
oximeof  (Gray),  T.,  2147. 

Dimethylaniline,  action  of  oxalyl  chlor- 
ide on  (Staudingep.  and  Stock- 
mann),  A.,  i,  796. 
and  methylaniline,  detection  of,  in 
presence  of  each  other  (Emde),  A., 
ii,  274. 
hydriodide     (HotTBEN    and     Schott- 

muller),  A.,  i,  922. 
dihydrobromide,      and      dihydi'iodide 

(Kaufler  and  Kunz),  A.,  i,  556. 
platinichloride  (Emde),  A.,  ii,  274. 
stannithiocyanate     (Weinland     and 

Bames),  A.,  i,  462. 
m-nitro-,     and    p-nitroso-,     dihydro- 
chlorides  (Kaufler  and  Kunz),  A., 
i,  137. 

Dimethylanilinebenzoylguaiacolphthal- 
ein  (Fischer and  Romer),  A.,  i,  800. 

Dimethylanilinecatecholphthalein 
(Fischer  and  Romer),  A.,  i,  800. 

Dimethylaniline-o-cresolphthalein 
(Fischer  and  Romer),  A.,  i,  800. 

Dimethylanilineguaiacolphthalein 
(Fischer  and  Romer),  A.,  i,  800. 

Dimethylanilinephthalein  and  similar 
basic  phthaleins  (Fischer  and 
Romer),  A.,  i,  799. 

Dimethylanilinoisatin,  acotyl  derivative 
(I)anaila),  A.,  i,  971. 

Dimethylanilinoisatins,  oxidation  of 
(Danaila),  A.,  i,  971. 

l:2-Dimetb.ylanthraquinone,  5  :S-di- 

chloro-,  and  5:8-dichloro<i<nitro- 
(Harrop,  Norris,  and  Weizmann), 
T.,  1314. 

l:3-Dimethylanthraquinone,  5:S-di- 

chloro-,  and  5:8-rfi'chloronitro-  (Har- 
rop,  Norris,  and  Weizmann),  T., 
1317. 

1:4  Dimethylanthraquinone,  5:S-di- 

chloro-,  and  6:8-<2tcti]oronitro-  (Har- 
rop,  Norris,  and  Weizmann),  T., 
1318. 

8:9-Dimethylazinpurine,  2-amino-6- 
hydroxy-,  ami  its  pierate  and  silver 
salt  (Sachs,  Meyerheim,  and  Bru- 
nei-n),  A.,  i,  66. 

2:3 -Dimethylazobenzene  4-hydrazine- 
sulphonic  acid,  formation  of,  and  its 
condensation  with  aldehydes  and  ke- 
tones (TRbGERand  Puttkammer),  A., 
i,  68. 

23  -Dimethylazobenzene-4  hydrazones, 
additive    products     of,     with     acids 
(Troger  and   Puttkammer),   A.,  i, 
69. 


1:2-Dimethylbenzene.     See  o-Xylene. 
Dimethylbenzenedicarboxylic  acid. 

See  Xylenedicarboxylie  acid. 
1:3  Diniethylbenzene  4  sulphonic     acid. 

See  »t-Xylene-4-sulphonic  acid. 
2':3'-Dimethyl-2-benzoylbenzoic      acid, 

3:6-rfj'chloro-,    and    its    sodium     salt 

(Harrop,  Norris,  and  Weizmann), 

T.,  1314. 
2:4'-Dimethyl-2-benzoylbenzoic      acid, 

3:6-rfichloro-,      and      3:6-cKchloro-5'- 

bromo-,  and  its  sodium  salt  (Harrop, 

Norris,  and  Weizmann),  T.,  1316. 
2':5'-Dimethyl-2  benzoylbenzoic      acid. 

3:6-<2ichloro-  (Harrop,  Norris,  and 

Weizmann),  T.,  1318. 
3:4'-Dimetaylbenzophenone,    crystalline 

form  of  (Schokigin),  A.,  i,   165. 
Dimethylbenzopyranol  (Decker  and  v. 

Fellenberg),  A.,  i,  117. 
2:3-Dimethylbenzopyronium    ferrichlor- 

ide  (Decker   and   v.    Fellenberg), 

A.,  i,  117. 
5:6  Dimethyl-1 :2:4:9-benztetrazole,      7- 

hydroxy-         {4-hydroxy-5:6-dimethyl- 

2:3:7 ■0-diazpyridazi'ne)    (Bulow   and 

Weber),  A.,  i,  615. 
5:7-Dimethyl-l:2:4:9-benztetrazole  (4:6- 

dimethyl-2:3:7:0-diazpyridazine)    and 

its  nitrate  (Bulow  and  Weber),  A., 

i,  614. 
Dimethyl- l:2'-biscoumaranones,       4:5'- 

and  5:4'-  (Fries  and   Finck),  A.,  i, 

45. 
Dimethylborneol  and  its  phenylurethane 

(Haller  and  Bauer),  A.,  i,  594. 
3:6-DimethyW<bromofluoran  (Lam- 

brecht),  A.,  i,  949. 
/8y-Dimethyl-A0-butylene,      action      of 

nitrogen  trioxide  on  (Demjanoff  and 

Sidorenko),  A.,  i,  754. 
77-Dimethyl-A«butylene,   bromo-,    and 

its  iodohydrin  and  glycol  and  its  di- 

acetyl  derivative  (Claessens),  A.,  i, 

127. 
aa-Dimethyl-rc-butyramide  (Haller  and 

Bauer),  A.,  i,  131. 
Dimethyl-camphor  and  -campholic  acid 

and  its  amide  (Haller  and  Bauer), 

A.,  i,  594. 
Dimethyl-carbonatobenzoic   acid,    2:4-, 

and  2:5-,  and  their  chlorides  (Fischer), 

A.,  i,  162. 
Dimethylcarbonatoprotocatechuylglyc- 

ine,  ethyl  ester  (Kametaka),  A.,   i, 

::ss. 

]>  Dimethylcarbonatoprotocatechuyl- 

oxybenzoio  acid  (Kametaka),  A.,  i, 

388. 
s-    and    «.«  DimethyW/chlorocarbamide 

(Chattaway     and     Wunsch),     T., 

131. 
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Dimethyl/rfrachlorophthalide  (  Bauer'), 

A.,  i,  585. 
2:3-Dimethylcoumarilic    acid,     6-hydr- 

oxy-,  ethyl  ester  iv.  KOSTANECKI  and 

Tamboe),  A.,  i,  319. 
Dimethyldeeylacetophenone      (Hali.er 

and  Bauer),  A.,  i,  655. 
Dimethyldehydrodii.weugenol,  oxidation 

of  (Herissey  and  Dobt),  A.,  i,  788. 
Dimethyldehydrodivanillin,  oxidation  of 

(Herissey  and  D(iky),  A.,  i,  788. 
Dimethyldiacetoneamine  (Traube),  A., 

i,  773. 
Dimethyldiacridylium    salts     (Decker 

and  Dux  ant),  A.,  i,  433. 
aj8-Dimethyl-77-diallylbutyric  acid,   y- 

hydroxy-,  lactone  of  (Reformatsky), 

A. ,  i,  4. 
Dimethyldianthranilide(ScHROETERand 

Eiblbb),  A.,  i,  579. 
5:5'Dimethyldibenzylidene/>-phenyl- 

enediamine,  2:2'-dtIiydroxy-  (Sexier 

and  SHEPHEARD),  T.',  1953. 
9:10  Dimethyldihydroacridine  (Freund 

and  Bode),  A.,  i,  515. 
Dimethyldihydrodiquinolyl    (Emmert), 

A.,  i,  603. 
2:2  Dimethyldihydroperimidine  (Sachs), 

A.,  i,  433. 
1:2-Diniethyldihydroqninoline     plat  in i- 

chloride  (Freund  and  Richard),  a., 

i,  417. 
1:6-  and  1  8-Dimethyldihydroquinoline, 

1-cyroo-i  Kaufmans  and  Ai.hkri  i  n i ) , 

A.,  i,  958. 
1:2  Dimethyl- l:2-dihydro,'.i'quinoline 

and  iis  platinichloride  (Freund  and 

Bode).  L,  i,  515. 
Dimethyldihydroresorcin,  condensation 

of,  wiili  ethylamine  (Haab),  T.,  421  ; 

P.,  19. 
4:6  Dimethyl  2:3:7:0  diazpyridazine. 

Bi  e       5:7  Dimethyl-l:2:4:9-benxteti 

a/.ole. 
5:6  Dimethyl-2:3  7.0  diazpyridazine,    I- 

hydroxy  .     Bee  6:6  Dimethyl  1:2:4:9- 

benzl  i  hydroxy-, 

Dimethylenetetraoxydihydroanthrac 

ene,    2:8:6:7-(ot     1:2:6:6-)    (BwiNB), 

T.,  I  186  i  P.,  211. 
oo  Dimethyl  a  ethylacetophenoneand  ita 

nxi II  in  i  i:  rod   I;  m  i  i.i,    \  .   I, 

109, 
HH  Dimethyl  a  ethylacrylio     acid,      it* 

.  hlw  id«  and  »thj  I  eatei  (Blaibi    ind 
Maibb),  A  ,  i. 
2:10  Dimethyl  9  ethyldihydronaphth- 
acridine  (1  ind    BOD>),   A.,   i, 

1:2  Dimethyl  2  ethyldihydroquinolino 
rod  !  d  rod  EUi  n 

A  I :  I .  ,   A.,   I 


l:l-Dimethyl-5-ethyl-AJ-i7/c?()hexeii-3- 

one  and  its  seuiicarbazone  (Crossley 

and  Gillino),  T.,  28. 
l:3-Dimethyl-6-ethyl-3-propyl-A6-cyc/o- 

hexene-2-carboxylic  acid,   5-imino-2- 

cyano-    (Gardner    and    Haworth), 

f.,  1962. 
l:2-Dimethyl-2-ethyltetrahydroquinol- 

ine  and  its  hydrochloride  and  picrate 

(Freund     and     Richard),     A.,     i, 

418. 
Dimethylfluoran    stannichloride    (Lam- 

brecht),  A.,  i,  949. 
3:6-Dimethylfluorananilide  (Lam- 

iikecht),  A.,  i,  950. 
3:6-Dimethylfluoranphenylhydrazide 

(Lambrecht),  A.,  i,  949. 
Dimethylfurfuraldehyde  (Masson),  A., 

i,  944. 
Dimethylglyoxime         (diacetyldioxime), 

preparation      of      (BlLTZ),      A.,      i, 

208. 
Dimethylglyoxaline,  4:5-,   picrate,  and 

4-nitro-2:5-,  and  its  potassium  deriva- 
tive (Wind.u rs),  A.,  i,  258. 
SC-Dimethylheptan  3i-diol         (glutaric 

,,„,„,■„,„-,     OIlCMeJCHJj-CMco-OH) 

|  BrUTLANTB),  A.,  i,  625. 
/8d  Dimethylheptan-5  ol   (BODROUX   and 

TABOURY),  A.,  i,  546. 
8(,°  Dimethylheptan -fl-ol  and   ita   acetyl 

derivative  (Guerbet),  A.,  i,  690. 
5s,"-Dimethylheptan -fl-one  seuiicarbazone 

(GubRBET),  A.,  i,  690. 
5<"-Diniethyl-A<»-hepten-5-ol     (Bon  mux 

ami  Taiioiry),  A.,  i,  517. 
1:1  Dimethyl- A-  'ev'/ehexadiene,        so- 
called,  of  Harries  and  Antoni  (CSOSB- 

i.ky     and     KexoI'i-),    T.,    930;     P., 

146. 
St  Dimethylhexane    (Clarke),     A.,    i, 

360, 
£5  Dimethylhexan  o-ol    (BoDBOtn    and 

Taiioiry),  A.,  i,  648. 
St-Dimethylhexan H  ol  (Clarke),  A.,  i, 

860, 
l:3-Dimethyl-i/(7ehoxanone  5  carboxylio 

acid,  ethyl  ester  and  ita  oxime  (Si 

A  ,  i,    179. 
/38  Dimethyl-Aa-hexenoio  acid,   7-hydr- 

OXy-,    barium,    and    silver    salts,    and 

lactone   (Bttfi    and    Lots),    A.,    i, 

lifi  Dimethyl  A'1  hexcnoic   acid   and    its 
meiillivl  ester  and  , -.<< 1 11 1  i  11  iii  sail     III  el 

and  Lot*),  a..  1 
1:1  Dimethyl  A1  ,„,  Ahexen-3  one,        fi- 
eld. .  1 . .  ,   Interactions  of,  with 
ethoxide,     ethyl      melonato.      ethyl 
methylmalonate,    and    ethyl    ethyl 

Dialonal randOiui 

28. 
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l:l-Dimethyl-AJ-<-w'uhexen-3-one-5- 

acetic  acid,  etliyl  ester,  and  its  hydro- 
lysis and  its  semicarbazone  (Crossley 

and  Cilling),  T.,  23. 
a-l:l-Dimethyl-A'-c;/i7ohexen  3-one-5- 

butyric  acid,  ethyl  ester,  and  its  hydro- 
lysis (Crossley  and  Silling),  T..  28. 
a-l:l  Dimethyl- A4-c!/<r?ohexen-3-one-5- 

propionic  acid,   ethyl   ester,   and   its 

hydrolysis  (Crossley  and    Gii.ling), 

T.,  2S." 
f}$  Dimethylhexoic  acid  and  itsmenthyl 

ester  (RrpEand  Lorz),  A.,  i,  928. 
Dimethylhydrofluoranic      acid      (La.m- 

brecht),  A.,  i,  949. 
Di-O'-methyliminodipropionic   acid,    di- 
ethyl ester  and  copper  salt  of  (8TABNI- 

koff),  A.,  i,  773. 
7:7 -Dimethylindigotin,  spectrosoopi.-  li  - 

liayiourof  (Grandmodgin),  A.,  i,  969. 
Dimethylketentriethylium    (Wedekind 

and  Miller),  A.,  i,  459. 
Dimethylketol.       See        Acetylmethyl- 

carbinoL 
oa-Dimethyl-lauric   acid  and  its  amide 

(Hai.ler  and  Bauer),  A.,  i,  655. 
<??-.V-Dimethyl-leucylglycine     and     its 

copjier  salt  (Fischer  and  Glxiud),  A., 

i,  887. 
aa-Dimethylmalic  acid,  ethyl  ester,  and 

its  nitrate  (Rassoyv  and  Baver),  A., 

i,   632. 
Dimethylmalonic  acid  and  its  ethyl  ester 
and   salts,    formation    of   (SKDAKO- 
vitsch),  A.,  i,  9. 

s-phenylmethylhydrazide,  and  its  salts 

(MlCHAELia  and  Schenk),  A.,  i,  58. 

Dimethylmalonylantipyrine.        See      1- 

Phenyl-2:4:4-trimethyl-3:5-pyra2olid- 

one. 
Dimethylmesityl  oxide  (Traube),  A.,  i, 

773. 
Dimethyl-3  methylenedi-indole     Voisb- 

KBT  .  A.,  i.  607. 
Dimethylmethylenedirosindole    0  'm>r.- 

NED,  A.,  i,  607. 
l:l-Dimethyl-3-methylenephthalan 

(8HIBATA),  T.,  1453  ;  P.,  20:'. 
Dimethylnaphthacridines  (Sexier   and 

COMPTON),  T..  1623  ;  P.,  220. 
2:8-Dimethyl-(l:5)-naphthadiquinoline. 
and  its  picrate  (Finger  and  Spitz), 
A.,  i,  524. 

4:10-hydroxy-,       and      its      di  I 
derivative  (Finger  and  Stitz),  A., 
i,  523. 
2:8  Dimethyl-l:3:7:9-naphthatetrazine, 

4:6-<2thydroxy-  (BooERTand  KROPFP), 

A.,  i,  844. 
2:6-Dimethylnicotinic    acid,     4-chloro-, 

and  4-iodo-,  ethyl  esters,  methiodides 

of  (Michaelis),  A.,  i,  528. 


2:6  Dimethylnicotinic  acid,  4-chloro-, 
ethyl  ester  (ethyl  i-chlorolutidine-Z- 
carboxylate),  some  derivatives  of 
(Michaelis).  A.,  i,  527. 

Dimethylnorcampholide,     synthesis     of 
RoMPPA  and  Hixtikka),  A.,  i,  301. 

Dimethyloxalacetic  acid,  ethyl  ester,  and 
its  semicarbazone(l»Asso\vand  Baver), 
A.,  i,  632. 

/35-Dimethyl-A8y  pentadiene,  dipolynier- 
ide  of  (Lemaire),  A.,  i,  200. 

2  2-Dimethyl'-,ie'A;pentadiene-l:3-dicarb- 
oxylic  acid  (Komppa),  A.,  i,  726. 

l:l-DimethyWY..pentan-3:4-dione-2:5- 
dicarboxylic  acid,  methylester,  prepara- 
tion of  (Thorpe),  P.,  94. 

/35-Dimethylpentane  and  its  occurrence  in 
Caucasian  naphtha  (Chouin),  A.,i,450. 

,65-Dimethylpentane-£5-diol,  synthesis  of 
(Lemaire),  A.,  i,  199. 

2;5-Dimethyl<\w/"pentan  lone,  and  2- 
cyano-,  and  their  semicarbazones  (Best 
and  Thorpe),  T.,  705  ;  P.,  93. 

2:5-Dimethyl«/i7opentan-l-one-2-carb- 
oxylic  acid,  5-cyano-,  ethyl  ester,  and 
its  serricarbazone  (Best and  Thorpe), 
T.,  705  ;  P.,  93. 

2:2-Dimethyl-AJ-c;/.7..pentene-l:3-di- 
carboxylic     (iBndehydrmjncamphoric) 
acid  and  its  anhydride  (Komppa),  A., 
i.  726. 

2:2-Dimethyl-A5-ci/c/«pentene  l:3-dicarb- 
oxylic        ;      iroapoeampAoric)      acid 
Komppa),  A.,  i,  726. 

/35-Dimethylpentylamine  hydrochloride 
and  platinichloride  (Cbonin),  A.,  i, 
450. 

4:7-Dimethyl-i|-phenanthroline-3:8-di- 
one  (Kavfmanx,  Kahoseyic,  Hussy, 
and  Damjr),  A.,  i,  61 

2:3-DimethylphenazineJ>n: folder),  A., 
i,  7-7. 

N-o 

9:10-Dimethylpheno-  :        -naphthacrid- 
(  H-3 
ine    and    its     aurichloride,     platini- 
chloride and   salicylate   (Sexier   and 
Compton),  T.,  1627  ;  P.,  220. 
N-0 

9:10-Dimethylpheno-  |       -napththacrid- 
CH-o 
ine  and   its  aurichloride,  platinichlor- 
ide, and  salicylate  (Sexier  and  C 
rOM  .  T..  1628  ;  P.,  220. 

Dimethylphenoxyacetic  acids,  2:4-,  2:5-, 
and  3:4-,  anl  their  salts  ami  anilides 
(JaNDOLO),  A  ,  i,  101. 

a-2:4-  and  a-3:4  Dimethylphenoxycinn- 
amic  acid  (JANDOLO),  A.,  i,  101. 

l:3-Dimethyl-8-piperidylmethylxanth- 
ine(F  IBM  hi  arriken  \orm.F.  Baver 
&  Co.),  A.,  i,  746. 
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(86-Dimethylpropane     (tetramethyhnrth- 
synthesis    of    (Fekrario    and 

Fagetti),  A.,  i,  77. 
aa-Dimethyla/sopropylacetophenone 

and  its  oxinie  (Haller  and  Bauer), 

A.,  i,  654. 
aa-Dimethyl-a-propylacetophenone   and 

its  oxime  (Haller  and  Bauer),  A.,  i, 

109. 
l:l-Dimethyl-5-propyl-A4-c,w?.)hexen-3- 

one  and  its  seuiicarbazone  (C'rossley 

and  Gii.linc),  T.,  29. 
2:5-Dimethylpyrazine  anrichloride  (Nbtjf- 

berg  and  Kansk y),  A.,  i,  702. 
2:4-Dimethylpyridine       mercurichloride 

and     picrata     (Trobridge),     A.,     i, 

324. 
2:6-Dimethylpyridine  (2:6-lutidine),  con- 
densation of,  with  formaldehyde  mid 
derivatives  of  2-metb.yl-6-etb.ylol- 
pyridine  (Loffler  and  Thiel),  A., 
i,  182. 

condensation  of,  with  cinnamaldehyde 
(Proske),  A.,  i,  413. 

condensation  of.  with  piperonaldehyde, 
and  salicylaldehyde  (Bkamsch),  A., 
i,  414. 
Dimethylpyridines,  indazolesand  chloro- 

indazoles  of  (MlOHAELIS  and   Mrill.- 

BBBQ  ,  A.,  i.  533. 
2:6-Dimethyl-4-pyridone-3-carboxylic 

acid,  ethyl  ester  i  Mhiiaelis),  A.,  i, 

528. 
2:6-Dimethyl-4-pyridone-<-carboxy- 

phenylhydrazone-3-carboxylic      acid 

and  itsethyleatera  and  salts  (Miohaxlis 

anil  &BINIOHAUS  ,  A.,  i,  530. 
2:6-Dimethyl-4-pyridone-m-carboxy- 

phenylhydrazone-3-carboxylic     acid, 

ethyl  ester,  and  platinichloride  iMi- 

OBAXLIS    and     UbIKIOHAUS),     A.,     i, 
681. 

2:6  Dimethyl  4  pyridone-fl- naphthyl- 
hydrazone  3-carboxylio   acid  and  its 
hydroehloridi   M  loHAiLisand  Kkieie- 

.    \  .  i.  SSI. 
2:6  Dimethyl  4  pyridonephenylhydr- 
azone  3  carboxylic  acid,  ethyl   ester, 
platinichloride     and     alkvl     balides 

(Mn  II  Ml. is  and    K  l:Il  i  mi  i   .  I  I  ■.     \   . 
i,  ■'• 
2:6  Dimethyl  4  pyridono "toly lhydr- 
azone  3  carboxylic  acid,  and  its  ethyl 
.  i,  merourichloride,  methiodide,  and 
anhydride 
Mn  ii.vi.i.is    and    v.     Cim.i    ,    A.,     i, 

2:6  Dimethyl  4  pyridono  /■  tolylhydr- 
azono  3  carboxylic  acid  ami  its 

and 

msthiodl  Iv.  Ghiil), 

a  .  I,  581, 


4:6-Dimethyl-2pyrimidone  {rurett/Iacet- 
onecarbamute),  constitution  of,  and 
action  of  bromine  on,  and  on  its  benz- 
ylidene  derivatives,  and  condensation 
with  aromatic  aldehydes,  and  nVbrom- 
ide  of,  and  bromohydroxy-  and  l>runio- 
ethoxy-  derivatives  of,and  of  its  dibenz- 
ylideue  derivative  (Stark),  A.,  i,  259, 
260. 

Dimethylpyromucicacid(MASsoN),  A.  ,i, 
914. 

Dimethylpyrone,  electrical  conductivity 
of  solutions  of  compounds  of,  with  tri- 
bromoacetic  acid  in  ethyl  bromide 
(Plotnikoff),  A.,  ii,  14. 

2:5-Dimethylpyrroline  5-carboxylic  acid 
(Schlkbikgbr),  A.,  i,  412. 

Dimethylpyruvic  acid  and  its  oxime, 
semicarbazone,  hydrazone  and  ethyl 
ester  (Perkin  and  Simonsf.n),  P., 
164. 

2:6-Dimethylquinazoline,  7-acetyIamiuo- 
4-hvlnixv- 1  Bog  bet  and  Keopff),  A., 
i,  S43. 

2:6-Dimethyl-4  quinazolone,  7-amino-, 
and  7-acetylamino-  (ISogert  and 
KbOPFF),   A.,   i,   843. 

1:6-  and  l:8Dimethyl-2quinolone,  4- 
Cjano-  Kaikmann  and  Ai.ueuiim  , 
A.,  i,   958 

1:6  Diniethyl-2quinolone-4-carboxylic 
acid  I  Kaufmans  and  AlbEBTINI),  A., 
i,  959. 

Dimethylrhein  and  its  chloride,  amide 
and  ethyl  estei  Robinson  and  Simon- 
bin),  T.,  109  \\  P.,  76. 

55-Dimethylsorbic  acid,  nunthvl  ester, 
and  barium  and  calcium  Baits  (Rupe 
and  Lots),  a.,  i,  928. 

4:6  Dimethyl  2  stilbazole,  U'-hydroxy  , 
and  its  Baits  (Be  *  «s<  a  I,  A.,  i.  415. 

1:2  Dimothyltetrahynro/Miquinoline  and 
its    mi  Hi  .  DNO  and   I'mi'i  ), 

A  .   i,  518, 

Dimethyltetrahydroquinolinium  brom- 
ide (V      lii:  ION),    A.,   i,   004. 

3:7  Dimethyltbianthron    Monoxide    and 
I      |  an  1     \  in  kl.     A.,     i, 

lOfl 

Dimethylthioformamidr  ilii.nl- 

A  II  i.m  u  i  I  i:  and  \Vn:i  II  ,   A  ,  i. 

4   Dimethylthioindigotin  (Ai  "  i  i 

■i   .  A.,  i.  17'''. 
1:4  Dimothylthiolbenzone  and   iti  ilia 
mule  ami  tetraiodide  and 
bromo  ,  :unl  »-h 

I  < 

I- 1 1. ii  ■.  eb .    L,  i.  8 18, 

4:2  Dimothylthiolbemoio     aoid     1 1 

u i     v  OBM,     M  i  i    '  i  i  .     I'ii 

A.,    i,    7'.'7. 
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Dimethyl"-  toluidine       dihydrobromide 

(Kaufler  and  Kunz),  A.,  i,  5S6. 
Dimethyl-o- toluidine       ^'hydrochloride 

K.vufler  aud  Kunz),  A.,  i,   137. 
2:5-Dimethyl  l:3:4-triazole,       1-amiuo-, 

and  its  sulphate,  and  Mmchloroplato- 

derivative,  andl-acetylaniino-(PELLlz- 

zari),  A.,  i,  534. 
3:4  Dimethyl  l:2:5-triazole,  and  1- 
amino-,  and  its  hydrochloride,  mer- 
curichloride,  platinichloiide,  and 
picrate  (v.  Pechmann  and  Bauer), 
A.,  i,  271. 

1-dibenzoylamino    (Stolle),     A.,    i, 
123. 
5:5'-Dimethyltriphenylmethane-3:3'-di- 

carboxylic  acid.    1:4'-,  and   2:2'-,   di- 

hydroxy-,  and  their    diaeetyl    deriva- 
tives (Mapsen),  A.  i,  162. 
6:6'-Dimethyltriphenylmethane-3:3'-di- 

carboxylic  acid,    4  -A'-di  hydroxy-,  and 

its  diaeetyl  derivative  (Mapskn),  A., 

i,  162. 
1:4-Dimethyluracil,       preparation        of 

(Wheeler  and  McFarland),  A.,  i, 

677. 
ao-Dimetbyl-n-valeric     acid,     and    its 

amide   (Haller  and  Bauer),  A.,  i, 

131. 
cry-Dimethylvaleric  acid,  cry-tfihydroxy-, 

lactone        {i-hydroxy-5-keto-2:2:i-tri- 

vielhyltctrahxidrofuran)     (Kohn),    A., 

i,  599. 
a-y-Dimethylvaleronitrile,       a-hydroxy- 

(Ultee),  A.,  i,  294. 
Dimorphous  substances,  slowness  of  the 

spontaneous     transformation    of    the 

unstable  variety  of,  at  lo»v   tempera- 
tures (Gernez),  A.,  ii,  466. 
1:1 -Dinaphtha-2:2 -carbazole-.V-sulph- 

onio    acid,     sodium    salt  (BlJCHERER 

and  Schmidt),  A.,  i,  522. 
1:2 -Dinaphtha-2:1 -carbazolesulpbonic 

acid,    sodium    salt    (Buciieuer    and 

Schmidt),  A.,  i,  523. 
aa-Dinaphthafluorene    (Schmidlin  and 

M  assiniI,  A.,  i,  562. 
Di  S-naphthalenesulphonyldianthranil- 

ide  (SCHROBTBB   and    ElSLEB),    A.,  i. 

576. 
Dinaphthalenesulphonylglycinamide 

(Koenic.s  and  Mylu),  A.,  i,  87. 
Dinaphthalenesulphonyl-/  tyrosinamide 

(Koesigs  and  Mylo),  A.,  i,  88. 
Dinaphthapyranol  picrate  (Fosse),  A.,  i, 
666. 

basic  power  of,  only  manifested  in  acid 
solution  (Fosse),  A.,  i,  734. 
Dinaphthapyryl     chromate,    iri'iodide, 
nitroprusside,    and  sulphate  (Fosse 
and  Bertkand),  A.,  i,  666. 

sulphide  (Fosse),  A.,  i,  667. 


Dinaphthapyryl  radicle,  electropositive 
Lraoter,  and  reactions  of  (Fosse), 
A.,  i,  667. 
salts,  metallic  character,  and  reactions 
o!    Fosse),  a.,  i,  666. 

Dinaphthaxanthone  picrate  and  sulph- 
ide (Fosse).  A.,  i.  600. 

Dinaphthyldinaphthylene-etkane 

(Schmidlin  and  Massini),  A.,  i,  563. 

Dinaphthylene  bisulphide  (naphtha- 
thianthren)  (Fries  and  Volk),  A.,  i, 
407. 

aa-Dinaphthyl  ketone  (Schmidlin  and 
Massini),  A.,  i,  562;  (Bauer),  A., 
i,  562. 

aa-Dinaphthylacetic  acid  and  its  copper, 
and  silver  salts,  and  chloride  (Schmid- 
lin and  Massini  .  A.,  i,  562. 

2:2'-Dinaphthylamine,  1-amino-,  acetyl 
derivative  (Fischsb,  Fritzen,  and 
Eili.es),  A.,  i,  616. 

l:l'-Dinaphthylcarbamide-4:4'-disulph- 
onic     acid,     and      its      sodium     salt 
(Bucherer    and    Schmidt),    A.,    i, 
522. 

o«  Dinaphthylcarbinoland  its  ethyl  and 
phenyl  ethers,  and  feiranitro-deriva- 
tive  (Schmidlin  and  Massini),  A.,  i, 
562. 

1:1'  Dinaphthylcarbohydrazide  4:4'-di- 
sulphonic    acid,     sodium     salt    (Bu- 
cherer and  Schmidt),  A.,  i,  522. 

Di-a-naphthylidene-/<-phenylenedi  am- 
ine,    2:2'-rt7hydivxy-     (Senier     and 
Shepheard),  T.,  1955. 

Dinaphthylmethane  series  (Schmidlin 
and  Massini),  A.,  i,  561. 

aa-Dinaphthylmethyl  chloride  (SoHMID- 
lin  and  Massini),  A.,  i,  562. 

Diopside  aud  its  relations  to  calcium  and 
magnesium       metasilicates      (Allen, 

Wh i  i  k,  Wright,  and  Larsen),  a.,  ii, 

217. 

Dioscorea  macabiha,  composition  of  the 
tubercle  of,  Irom  Madagascar  (Bour- 
quelot  and  Bridel),  A  ,  ii,  186. 

Dioxalylsuccinic  acid,  ethyl  ester,  pro- 
ducts of  hydrolysis  of  (Blaise  and 
GAULT),  A.",  i,  134. 

Dioxime,  CnH]gOgNgBr,  from  />-liromo- 
pheny]  a-bromo&obutyl  ketone  and 
potassium  hydroxide  (Koiiler),  A.,  i, 
394. 

Dioxindole.-V-liydroxy-  [triaxindok),8a& 
its  iV-benzoyl  derivative  (Heller  and 
SoLLINO),  A.,  i,  183. 

l:2Dioxindole  and  its  1 -acetyl  and 
1-benzoyl  derivatives  (Reissert),  A., 
i,  51. 

2:6-Dioxy  1:3  dime thylazinpurine-8- 
carboxycarbamide,  9-hydtn\\     Sachs 
and  MetRRHEIM),   A.,  i,  66. 
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2:6  Dioxy-l:3-dimethylazinpurine-8- 

carboxylic    acid,  9-hydroxy-  (Sachs 

and  Meyekheim),  A.,  i,  65. 
2:6-Dioxy-l:3-    and    -3:8-dimethylazin- 

purines,      9-hydroxy-      (Sachs    and 

Meyekheim).  A.,  i,  65. 
2:6-Dioxy-l:3  dimethylpiaselenolpurine 

(Sachs    and    Meyekheim),     A.,    i, 

66. 
2:8-Dioxy-6-methylpurine    (Johxs),  A., 

i,  192. 
2:6-Dioxy-l:3:8:9-tetramethylazinpurine 

(Sachs    and     Meyekheim),     A.,     i, 

65. 
2:6-Dioxytrimethylazinpurines  and  their 

acetyl  and  hydroxy-dcrvatives  (Sachs 

and  Meyekheim),  A.,  i,  6"'. 
Dipentene,   isomeric  change  of  Z-pinene 

into  (Smirnoff),  A.,  i,  942. 
2:2-Diperimidyl  (Sachs),  A.,  i,  428. 
Diphenaeyls,  halogen-constitutiou  of  the 

so-eilleil  (WlDMAN),  A  ,  i,  822. 
;>-Diphenoquinone-chloroimine  and 

-rfichlorodi-imine       (Schlenk      and 

Knokii),  A.,   i,   3". 
Diphenoquinone'<chlorodi-imine,     2:2'- 

and    2:4'-    iSiiii.i.nk,     Keu.BE,    and 

Knokr),   A,    ii,    808. 
6:8  Diphenoxy-l:2  .   -1:3-,    and      l:4-di- 

methylanthraquinone    II  vi:i:i>r,  Non- 
ius, and  WkHMANN),  T.,  1815, 
Diphenoxypropylcyanamide  (v.  Bl 

A.,  i,  507. 
Diphenyl,    iodination   of,     4:4'-(/i-iodo-, 
derivatives     of,    with    multivalent 
iodine,  and  its  bisiodochloride,  1:4'- 

indoso-,    and    rfi  iodoxy      (  Wll.t  - 
and   I1ilceniiei;i;\    A.,    i. 
908. 
qninonoid    derivatives    of    (8ohu 

I i    .  A.,  i.  86  .     Si  in  enk, 

KeI.I.KII,       and        KNORR),      A.,      i, 
808. 

See  Benzidine. 
2  bromo  2  iodi         Hascarblli),  A.. 

i,  95. 
p-iodo       S(  in  em;      and      \Vi:n  I  I  I 
792. 

vlamino     (Cain),  T., 
717  ;  P.,  128. 
Diphenyl  .       See     also     Phenylchloro 
phenyl    and  l  Phenyl  G  0  nydroxj 
phei 
9  10  Diphenylacenaphthene  glycol 

r.  i    i  n  1. 1    i  1 1  K  1 1  \  i |,  A  . 
9:9  Diphenylaccnaphthcnono    (Bl    <  BK1 

L,  1,  918 
Diphonylaootio  acid,  in.ntli\  1  •    '       ROPI 

ami    II 

Diph«nylacptylencdiureine     methyl  de 
( B  I  \  ,  i, 


Diphenylallylcarbinol  vJayorsky),  A., 

i,  151. 
Diphenylamine  and  acyl  peroxides  (Gah- 
barjax),  A.,  i,  910. 
quantitative  estimation  of  (Dreoek), 

A.,  ii,  708. 
ortho-sulphoxide       (Barxett       and 

Smiles),  T.,  1265;  P.,  195. 
ortho-sulphoxides,   intramolecular   re- 
arrangement   of    (Barxett    and 
Smiles),     T.      1253  ;     P.,      74, 
195. 
j^-amino-,      iWbromo-derivative.     and 
2>e«tabromo-derivative       and        its 
diazonium         nitrate         derivative 
(Jacobson,    Bartsch,    Loeb,    and 
Steinbrenok),  A.,  i,  683. 
4-amino-4'-hydroxy-,    preparation    of 
(AKTIEX-Gesei  Lsi'IIAFTFCrAXILIX 

Fabrikatiox),  A.,  i,  257;  (Ui.i.- 
maxx  and  JiJNOBL),  A.,  i, 
375. 

amiuorfe'hydroxy-,  and  its  hydro- 
chlorides (YVillstatter  and 
PlOOARD),   A.,  i,  517. 

frfrabromo-  (Dkeger),  A.,  ii,  708. 

2:3:5:4'-/rfmcliloro-,  and  penla- 
bromo- (Jacohsun.  Bartsch,  Loeb, 
and  Steimikknck),  A.,  i,  684. 

2:3:5:4'-rWrerehloro-4-amino-,  and 

its  o-hydroxybenzylidene  derivative, 
and  2:3:5:4'-te<rachloio-4-hydroxy- 
(Jacobson,  Bartsch,  and  Stein- 
brbnok),  a.,  i,  682. 

4-nitro-4'-hydroxy-.  and  its  /'tolucne- 
Bnlphonic  ester  derivative,  and  4- 
amino-4'-hydroxy-,  and  its  diaoetate 
(Ul.l.M.wx     and    JUNOBL),     A.,     i, 

876. 

nitro-2-hydroxy-        (Ullhahn 

and  Ki  iin  .  A.,  i.  476. 
2:4:6  frt'nitro  8-hydrozj  -     (TJixmann 

and  lli;i  I  K),  A.,  i,  23. 

/./mniti"  ,   orthosulphoxide,   mul   its 
sodium   derivatives   (Barniti    and 
Smii  i  si,  T..  1267  :  P.,  1!'.V 
Diphenylamine-4  carboxylic   acid.    2:6 
dtnitro-2'-hydrox}      (ullmanm     and 
W08NE88EN8K1  \  A.,  i,  I7.'i. 
Diphenylamine  6  carboxylic    acid 

Itro-,     aniline    salt     of,     1-nitl 
amino-,    2:4-dtamino-,    2:4  dinitro-21 
and    2:4  imino 

I    L.LUANN  and   ENOI    .    A.  ,  I,    171. 
Diphenylamine  4  Bulphonanilido. 

St'oitro    1  I'll  M  in\  and  Ki  HN),  A.,  i, 

Diphenylamine  2  aulphonic      ncid.       1 

Ultra    I     hydrOX)    ,    and  its    bai  nun  and 
potMainm       salts,       and       I    im 

1  1 1  m  w.  and  Jl 

,  ■ 
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Diphenylamine-4-sulphonic  acid,  5- 
ch'.oro-2-nitro-,  and  2-uitro-5-amino-, 
sodium  salts,  and  2:5-</i'amino- 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  973. 

Diphenylamine-4-sulphonic  acid,  2:6- 
"Vnitro-,  aniline  salt  (TTllMANN  and 
Kt'HN),  A.,  i,  476. 

Diphenylamine-6-sulphonic  acid,  2:4- 
t/initro-,  aniline  salt  (Ullmann  and 
Hekre),  A.,  i,  476. 

3:7-Diphenylamino-4:6-diketo-2:8-di- 
methyltetrahydro-l:3:7:9  naphtha- 
tetrazine  (Bogert  and  Kropff),  A., 
i,  844. 

4:5  Diphenyl-2amylglyoxaline  and  it< 
hydrochloride,  platinichloride,  and 
methyl  ether  (Radziszewski  and 
Bukowska),  A.,  i,  422. 

l:4-Diphenyl-3:5-<  H'Aianilino  4:5-di- 
hydro-l:2:4-triazole   (nitron),    estima- 
tion  of  nitric   acid   with    (Paal  and 
Ganqhofer),  A.,  ii,  759. 

Diphenyl-^-anisylpyrrylmethane  (Kho- 
tixsky  and  Patzewtich),   A.,  i,  830. 

2:3-Diphenylbenzopyranol  and  its 
methyl  and  ethyl  ethers  i  Decker  and 
v.  Fellkxberg),  A.,  i,  117. 

2:3-Diphenylbenzopyronium  ferri- 

chloride    (Decker    and   v.   Fellen- 
BERQ),   A.,  i,  117. 

3:4-Diphenyl-5  benzylidene-2  methyl- 
ene-AVw/opentenone     (Gray),     T. , 
2136. 

3:4-Diphenyl-5-benzylidene-A5-(7A'?o- 
penten-l-one-2  ol,    isomeric   forms  of 
(Gray),   T.,  2144. 

1:3  Diphenyl-5-benzylidene-2-thio 
barbituric     acid     (Whiteley     and 
Mountain),  P.,  121. 

1:3  Diphenyl-5-benzyl-2-thiobarbituric 
acid  ^Whiteley  and  Mountain),  P., 
122. 

Diphenylbisdiazonium  hydrogen  sul- 
phate, telrabvomo-  (JACOBSON, 
Bartsch,  Loeb,  and  Steinbrenck), 
A.,  i,  681. 

Bt  Diphenyl- A0-butene-a5  dicarboxylic 
acid.  a5-'/(*ivano-,  and  its  potassium 
and  sodium  salts (Haworth  ,  T.,  186, 

Diphenyl  ^carbamide  phenyl  ether  and 
its  oxalate  and  picrate.  y-tolyl  ether, 
and  /3-naphthyl  ethers  (BUSCH, 
Bl.rjJIE.  PUNGS,  and  Fleischmann), 
A.,  i.  565. 

4:6-Diphenylcarbamino)'»phthalic  acid, 
ethyl  ester  (BOGERT  and  KROPFF), 
A..'i,  584. 

s-Diphenylcarbazide.    use    of,    in    vnlu- 

metric  analysis  (Oddo),  A.,  ii,  766. 
Diphenylcarboxylic   acid,  methyl   este) 
Sohlenk  and  Wi.hKi.il.  A.,  i,  792. 


Diphenyl  ^-chlorophenylethenylamidine 

(v.M'Ai.THF.i:and  tiiiiissMASS),  A.,i,55. 
1:3  Diphenyl-5-cinnaniylidene-2-thio- 

barbituric     acid     (Whiteley     and 

Mountain),  P.,  122. 
2:2'-Diphenyldiacetyldiphenyl.     See  oo'- 

Dideoxybenzoin. 
Diphenyldibenzyldimethyltrimethylene- 

diammonium   (//bromide    (Wedbkind 

and  Meyer),  A.,  i,  187. 
Diphenyl-2:2'-dicarboxylic       acid, 

4:6:4':6'-ic/ranitrn-,        methyl       ester 
I'll  man.v  and  ENGl),   A.,  i,  474. 
Diphenyl-4:4'-dicarboxylic    acid,    2:2'- 

i/mitro-,  and  its  ammonium,  and  barium 

salts,     and     2:2'-rfi'amino-,       and    its 

diacetyl  derivative,  and  hydrochloride 

(V.    Jakubotvski    and    v.    Niemen- 

towski),  A.,  i,  265. 
4:5  Diphenyl  l:3-diethylglyoxalone  and 

its   rfihydroxy-derivativc    (Biltz    and 

Kosegarten),  A.,  i,  744. 
Diphenyldiethylhexahydrotetrazine 

(Enobb  and  Wbbdel),  A.,  i,  966. 
5:5-Diphenyl-l:3-diethylhydantoin 

(Biltz  and  KdsEGARTBN),  A.,  i,  744. 
4:5-Diphenyldihydroglyoxalone,        4:5- 

k'i hydroxy-,  and  4:5-rfi'chloro-   (Biltz 

and'RiMPEL),  A.,  i,  742. 
•V:iY"-Diphenyldihydrophenanthra- 

phenazine   (Freund   and   Richard), 

A.,  i,  418. 
Diphenyldi-iminotetrahydrodiazothiole 

hydrochloride  (Fromm  and  Heyder), 

A.,  i,  903. 
4:5  Diphenyl-1:3-,       -1:7-,      and       1:9- 

dimethylacetylenediureine  and   their 

acetyl  derivatives  (Biltz  and  Rimpel), 

A.,  i,  849. 
187-Diphenyl-aa-dimethylbutyrolactone- 

7-carboxylic  acid  and  its   silver  salt 

(Gray),  T.,  2148. 
4:5  Diphenyl- l:S-diniethyldihydrogly- 

oxalone,     4:5-<i»bromo-     (Biltz    and 

Rimpel),  A.,  i,  743. 
Diphenyldimethylethylenediamine, 

methyl  iodide  derivatives,  anddihydro- 

chloride  of  (DuNLorand  Jones),  T., 

418. 
afl-Diphenyl-77-diniethylglutaric    acid, 

o-livdioxy-,   sodium   salt  (GRAY),  T., 

2150. 
Diphenyldimethylhexahydrotetrazine 

K  kokb  and  Weidel),  A.,  i.  965. 
3:4-Diphenyl  5:5-dimethylcHi7.ipenten- 

one  and  its  ozime    Gray),  T.,  2147. 
3:4  Diphenyl-5:5  dimethyl- A 

penten-lone-2-ol     and     its     phenyl- 

hydrazone  (Gray),  T..  2146. 
5:5Diphenyl-l:3-     and     -2:3-dimethyl- 

thiohydantoin    (Biltz,     Krebs,    and 

Seydei  I,  A.,  i.  526. 
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Diphenyl-4:4'-diphenylenedi-iodinium 
hydroxide   and    its    salts   with    acids 
(Willgeiiodt  and  Hilgenberg),  A., 
i,  908. 
Diphenylene     bisulphide      (tkianthren) 
(Fi:ies  and  Volk),  A.,  i,  406. 
action  of  sulphuric  acid  on  (Deuss), 
A.,  i,  321. 
Diphenylenephenylpyrrylmethane 
(Khotinsky  and   Patzewitoh),    A., 
i,  830. 
Diphenylethane     series,     attempts     at 
benzidine  formation  in   (Duval),  A., 
i,  747. 
Dia-phenylethane,  di-p-hyitoxy-, 

bromo-    and    bromonitro-derivatives, 
and     their     acetates     (Zincke     and 
HenkeI,  A.,  i,  23. 
4:5Diphenyl-lethylacetylenediureine 
and    its   diacetate  (Hiltz   and    KoSE- 
gakten),   A.,  i,  744. 
iw-Diphenylethylene,  new  series  of  leuco- 
bases  and  colouring  matters  derived 
from  (Lemoult),  A.,  i,  836. 
«-bromo-fl-oamino-,    and    its    platini- 
chloride,  a-bromo-/9-o-acetylamino-, 
and  o-amino-,  and  its  salts  and  acetyl 
derivative  (Stoermek  and  FlNCKE), 
A.,  i,  841. 
.'  Diphenylethylene.     See  Stilbene. 
Diphenyleneiodonium     bromide     (Mas- 
OARELLI),   A.,  i,  95. 
hydroxide  am]  derivatives,  properties 
of  (Masoarelli),  a.,  i,  94. 

Diphenylethylcarbinol,  o-an 

(Siof.rmeii  and  FlNOKE),    A.,  i,  842. 
4:5Diphenyl  1  ethylglyoxalone  and  its 
acetate,  and  dihydroxy-derivative,  and 
syn-    and     anti-(l)-dimethoxy-deriva- 
tives    (Hmz    ami    KOBBOABTEN),   A., 
i,  711. 
2  6  Diphenyl  1  ethylpiperidono  3  5  di 
carboxylic  acid,  ethyl  eater,  and  its 
hydrochloride,   and  an   isomeride  of, 

and    ils   .-.alts    with    acid        l'i     RENKO 
KBITS!  iir.NKn  and   MlBBOHBXBO),   A., 
i,  960. 
2  6  Diphenyl  1  ethylpyridone  (PETREti 
ko-Kbi  ncbbmko   and    M  u  ai  hoi  i  , 

A.,  1. 
26  Diphenyl  1  ethylpyridone  3:5  di- 
carboxylic  acid  and  its  ethyl  eatel  and 
silver    ait   (Petri  mko  K  i  11      1 

and  Mai  \.  11,, 1  1  1.    A.,  i,  <M)0. 
DiphenylethylthioBcmicnrbazido(KsiiiiK 

and  '•' .    \.    ,. 

Diphenylformnmidino,  pp  dttbromo 

A.,  i,  781, 
Diphonylglycidic    acid    mil     its    ethyl 

POIMTI  II.  1 

4  6  Dlphcnylglyoxalone, 

Ban),  a  .  i, 


4:5-Dipnenyl-2-hexylglyoxaline  and  its 
salts  and  methyl  ether  (Radzis- 
zfwski  and  JARALO),  A.,  i,  422. 

4  5  Diphenyl  2  hydroxvmethoxyphenyl- 
glyoxaline  and  its  hydrochloride, 
platinichloride,  and  methyl  ether 
(Radziszewski  and  Rohm),  A. ,i,  422. 

Diphenylketen,  mechanism  of  formation 
of,  honi  azibenzil  (SCHROBTEB  and 
MuTscHMANn),   A.,  i,  774. 

Diphenylmaleic  anhydride,  rf<-/)-Vjromo- 

(YVislicenus  and  Elvert),  A.,  i,  30. 

Diphenylmethane,  preparation  of  (Nas- 

tukoff),  A.,  i,  19. 

o-amiuo-,  hydrochloride  (Carre),  A., 

ii,  122. 
3:3'-dichloro-4:4'-rfiamino-,     and     ita 
dihydrochloride,    and    colour    base 
from,    and    its    hydrochloride   and 
picrate  (Finger),  A.,  i,  518. 
di-p-hyitoxy-,  alky]   and  and  deriva- 
tives, action  of  bromine  on  (Zincke, 
Henke,  WOLLENBBKQ,  and  Wit.k), 
A.,  i,  23. 
o-nitro-,  alkaline  redaction  of  (Cabbi  I, 
A.,  i,  121. 
Diphenylmethane -a  carboxylic         acid, 
2:4:2':4'-ie(ranitro-,       metlivl       ester 
(Bobsohb),  A.,  i,  3S5. 
Diphenylmethane    series,   attempts    at 
benzidine  formation  in  iIM'val),  A., 
i,  747. 
4:5Diphenyll  methylacetylenediureine 
and  its  diacetyl  derivative  |  BlLTZ  and 
Rl.MI'EI.),  A.,  i,  849. 
Diphenylmethylcarbinol,  O-amino- 

(StoERMBB and  FlNCKE),  A.,  i,  841. 
p  hydroxy-,   and    its    diacetate,   and 
trobromo-derivative    (Zinoki    and 
Wuok),  A.,  i,  26. 
Diphenylmethylcarbinyl     acetate 
acetj  la u  bb  and  l'i  . 

A..  1,  Ml. 
4:5  Diphenyl  1  methyldihydroglyoxal- 

one,  l:6-dihydroxy-,  and  its  syn   and 
dimethyl    ethers     (Hi  my.    and 

KlMi'i  i .1,  A.,  i,  7 18. 
Diphenylmuthylenediamine,   action    of. 

on  pli.  ii \  ii  liiooai  bimids  [8l  HI]  B  and 

Sir  i  i  1 1 1  iBD),  T.,   188. 
8  Dipliriiyhni'thvlniiphthalcne  1-carb- 

oxylio    aoul   (BESCHKI    and    K 

.\.',  I,  018, 
2:6  Diphonyl  liuethylpiperidone-3:6- 

dicarboxylio  aoid.  ethyl  altar,  salable 

nitrate  and    platiniohlorids    of,   and 

base    iten  ol  ■■■ lo    » Ith.    and    iis 

hydroi  hloi  Ids  ind  nil  rite  I  I'm  rxmkO' 

Kill  rsi  BXMKO  and    I, II  II  Mil. I  mi.    \., 
i.  960. 
1  :i  Diphenyl  ,'i  m  Hiylpyraioline 
|  Eoill  Kl    .    \  .  I,  '-'in. 
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2:6-Diphenyl-l-methylpyridone  and  its 
hydrochloride      and      platiuichloride 

(PETRENKo-Kl'.ITSCHEXKOaudLlMEX- 

blum),  A.,  i,  960. 
2:6Diphenyl-l-methylpyridone-3:5-di- 

carboxylic  acid  and  an  isomeric  acid, 

and    their   ethyl    esters   (Peteexko- 

Kkitsciienko  and  Scuottle),  A.,  i, 

606. 
5:5-Diphenyl-2-     and      -3-methyl-thio- 

hydautoin  (Biltz,  Krebs,  and  Sey- 

del),  A.,  i,  526. 
Diphenylmethylthiosemicarbazide 

I  Kmikr  and  Weipel),  A.,  i,  965. 
2:8-Diphenyl-(l:5)-naphthadiquinoline- 

4:10  dicarboxylic  acid   (Finger  and 

Spitz),  A.,  i,  624. 
2:3-Diphenylnaphthapyronium         ferri- 

chloride.  and  nictates  of  carbinol  de- 
rivative   (Decker    and   v.    Fellex- 

berg),  A.,  i,  117. 
2:3-Diphenyl-j3-naphthaquinoline 

(BoRSCHB),  A.,   i,  956. 
2:3-Diphenyl-i3-naphthaquinoline-l- 

carboxylic  acid  (BoRSOHE),  A.,  i,  956. 
o7-Diphenyl-7-lnaphthylallene-o- 

carboxylic    acid      (Lapworth     and 

Wechslbb),  P.,  307. 
4:5-Diphenyl-2-a-naphthylglyoxaline 

and  its  hydrochloride,  platiuichloride, 

and  methyl  ether  (Radziszewski  and 

Rohm),  A.,  i,  422. 
l:3-Diphenyl-5-onitrobenzylidene-2- 

thiobarbitnric  acid   (Whitei.ey  and 

Mountain),  P.,  122. 
Diphenylnitrosuccinonitrile,t?i-/>-bromo- 

(Wisi.Ii-exus  and  Elvert),  A.,  i,  30. 
Diphenyloctatetrenes,  white  and  yellow, 

photochemical  reactions  of  (Stobbe), 

A.,  i,  219. 
2:5  Diphenyloxazole,  synthesis  of  (Rob- 
inson), T.,  2169  ;  P.,  295. 
j8e-Diphenyl-A05-pentadiene,      7-cyano- 

(  Haworth),  T.,  487. 
/3e-Diphenyl-A3-pentene,  7-cyano-e- 

hydroxy-  [Haworth),  T.,  488. 
/8e-Dipb.enyl-A«-pentene-7  carboxylic 

acid,     7-cyano-e-hydroxy-,    and      its 

lactone  (Haworth),  T.,  487. 
aS-Diphenyl  Ai-pentenoic    acid,     amy] 

ester  (Kl'PE   and    DoRSCHKY),  A.,   i, 

929. 
a5-Diphenyl-A0y-pentenoic    acid,    amvl 

ester  (Kufb  and   Dorschky),   A.,  i, 

929. 
1 ;  1  Diphenyl-  3-phenylenephthalan 

(SH1BATA),  T.,  1454  ;  P.,  209. 
Diphenylphthalide,  hydroxy-,  oximeand 

its  dibenzoate  (Meyer  and   Kissix), 

A.,  i,  652. 
Diphenylpiperazine  methiodide(DtTNLOP 

and  Jones),  T.,  421. 


2:6Diphenylpiperidone-3:5-dicarboxylic 
acid,  ethyl  ester,  potassium  deriva- 
tive (Petrenko-Kritschenko  and 
ScHOTTLR),  A.,  i,  605. 

l:3-Diphenyl-5-is"propeny,-2-thiobarb- 
ituric   acid  (Whiteley  and  Moux- 

1'AIX),   P.,    121. 

Diphenylpropiolylbenzamide        (Ruhe- 

maxx),  T.,  987. 
08-     and     BB-Diphenylpropionic    acid, 

menthyl  esters  (Rupe  and   Busolt), 

A.,  i,  928. 
Diphenylpropylene,     o-amino-,    and    its 

salts  (Stoermer  and  Fixcke)   A.,  i, 

842. 
4:5-Diphenyl-2-propylg-lyoxaline  and  its 

hydrochloride,    oxalate,    and    methyl 

ether  (Radziszewski  and  Wysoczax- 

ski),  A.,  i,  422. 
4 : 5 -Diphenyl -2- 1 sopropylgly oxaline  and 

its  hydrochloride,  platinichloride,  and 

methyl    ether    (Radziszewski    and 

Beiser),  A.,  i,  422. 
l:3-Diphenyl-5-i'sopropyl-2-thiobarb- 

ituric   acid   (Whiteley*   and  MOUN- 
TAIN),   P.,   121. 

5-Diphenylpyrazolecarboxylic   acid,    0- 
toluidide  of  (Daixs  and  Brows),  A., 
i,  782. 
l:3-Diphenylpyrazoline  (Kohler),   A., 

i,  939. 
l:5-Diphenylpyrazoline  and  its  acetate 

(Auwers  and  Muller),  A.,  i,  59. 
2:6-Diphenylpyridine,  4-ehloro-,  and  its 
dichloride    (PETRENKO-KiursciiEXKO 
and  Scuottle),  A.,  i,  605. 
2:6-Diphenyl  4-pyridone  and  its  potass- 
ium derivative  and  hydrochloride  and 
platinichloride         (Petrenko-Krit- 
schenko and  Scuottle),  A.,  i,  605. 
Di-4  4'-a-phenylpyrrylazodiphenyl 
(Khotixsky    and    Soloweitschik), 
A.,  i,  616. 
Di-4  4-.V-phenylpyrryl-o-ditolyl 
(Khotinbky    and    Soloweitschik), 
A.,  i,  616. 
Diphenyl  series,  analogues  of  triphenyl- 
methyl    in    the    (Schlexk  and 
Weickel),  A.,  i,  791. 
attempts  at  benzidine  formation  in 

(Duval),  A.,  i,  747. 
iiitrnsciacetvlainino-derivativesofthe 
(Cain),  T.,  7M  ;  P.,  123. 
Diphenyltetracarboxylic    acid,    nitro-, 
and    its    ethyl    ester    (Oesossley    and 

Hampshihb),  P..  162. 

2:6  Diphenyltetrahydropyrone,  3:3:5:5- 

/■  grttbromo-,    and     an     isomeride     of 

(Si  ini  in  ,  A.,  i,  505. 
2:6-Diphenyltetrahydropyrone  3:5di- 

carboxylic  acid,   3:5-rfi'bromo-,   ethyl 

ester  (Schtvan),  A.,  i,  504. 
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l:5-Diphenyl-l:2:3:4-tetrazole  (Schroe- 
tep.),  A.,  i,  617. 

constitution     of     (Schroeter     and 
Motschmann),  A.,  i,  771. 
1  3-Diphenyl-2-thioalloxan-phenyl-  and 

^i-nitrophenyl -hydrazones  (Wiiiteley 

and  MOUNTAIN),  P.,  122. 
l:3-Diphenylthiobarbituric  acid(IsHER- 

woon),    P.,    121  j    (Whiteley    and 

Mountain),  P.,  121. 
Diphenylthioformamide  and    its  meth- 

irdide    (WlLLSTATTER    and    \Virth), 

A.,  i,  460. 
5 :5  Diphenylthiohydantoin  (Biltz, 

KREBS,  and  SEYDEL),  A.,  i,  526. 
5:8  Diphenyl  thiol- 1  2-,  -1:3-,  and    -1:4- 

dimethylanthraquinone         (HarROP, 

Norms,  and  Wbizmann),  T.,  1316. 
l:3-Diphenylthiovioluric    acid    (Isher- 

wood),  P.,  121. 
l:3-Diphenyl-2-thiovioluric     acids,     a- 

and  $-,  and  the  piperidine,  pyridine, 

and    metallic     salts    of    the    /3-acid 

(Win ii  i,i:v  and  Mountain),  P.,  122. 
Diphenyly-tolylacetic  acid,  .-.alls,   pre- 
paration of  (GYB  i,  A.,  ii,  34. 
4:5-Diphenyl  2-o-and -wi-tolylglyoxaline 

and     their     hydrochlorides,     platini- 

chloride,  and   ethers  (Radziszewski 

and  StBNZIL),  A.,  i,  422. 
4:5Diphenyl-2-J»-tolylglyoxalineaijd  its 

hydrochloride,     plabnichloride,    and 

methyl    ether    (Radziszewski    and 

Eohm),  A.,  i,  422. 
3:4  Diphenyl  1:2:5  triazole.  1-dibenzoyl- 

amino     Si ,  A.,  i,  128. 

1:4  Diphenyltriazole-5  azo-S  naphthol 

(Dimroth,    Marshall,   and    Hess), 

A.,  i,  268. 
Diphenyl    triketone,    phenylhydl 

of  (DlMBOTH  and    1 1  ai:  i  mans,],  A.,  i, 

87. 

4:5  Diphenyl  1:3:7 -trime thy lacetylene- 
diureine  and  its  acetyl  derivative 
(Biltz  and  Rimpkl),  a .'.  i,  849. 

4:4'  Diphenyltriphenylcarbinol    and    its 

•  hi le    (Si  iii.ksk     and      Win,  111 

A.,  i.  703 
aJ  Diphenylvaleric   aoid   and    its   amy] 
B  i    I    l,M  •  n  i  KNHAN),  A., 

i.  0 
Dipho»phatide,     amino  ,     in     Ogg-yolk 
(MaoLxak     I     II 
mino  .  unsaturated,  from  the  kid 

ii'  V,  and    1U  08  lorfd        '" 

.   i         Dl  IRA), 

A  ,  I, 
Diphlhiilitniiioacetonr  oximt     I 

48  Diphthaliminoi  aphthaUa  aoid,  ethyl 


Diphthaloperinyl  ether  (Sachs),  A.,  i, 

429. 
Diphthalylethane.      See   Bisdiketohydr- 

indene. 
.Diphthalylglycylacetoacetic  acid,  ethyl 

ester  (Scheiber),  A.,  i,  390. 
Dipicrylarginine    (Hirayama),    A.,    i, 

341. 
Dipicryldianthranilide  (Schroeter  and 

Eisleb),  A.,  i,  576. 
Dipicrylhistidine    (Hirayama),    A.,    i, 

341. 
Dipicrylpiperazine  (tan   Dorp),  A.,  i, 

328. 
Dipiperacylacetic  acid  (Bougault),  A., 

i,  487. 
Dipiperidinoguanidine    and   its   picrate, 

and  platinocyanide  (v.  Braun),  A.,  i, 

507. 
Dipiperidylthiocarbamide  (Fromm),  A., 

i,  506. 
Dipiperonylidene-2:4:6-trimethylpyrid- 

ineand  its  mercurichloride  (Bra  u 

A.,  i,  415. 
Dipropargyl  and  its  magnesium  deriv- 
ative (LESPIEAD    and  Yavox),  A.,  i, 

450. 
aS-Dipropoxy-A^  butinene    (Gattthibr), 

a.,  i,  365. 
2:4-Di-"-propoxyquinazoline       (BooERT 

and   MAT),  A.,  i,  330. 
Dipropyl  ketone,  acetate  of  ennlie   form 

of  (H  i\'Ti,  A.,  i,  364. 
Di/M'propyl   ketone,   3-bromo-,    and    fl- 

hydroxy-,  and    its    acetyl    compound 

|  I'.i.  usi:  and  II  iiim  \x),  A.,  i,  633. 
Dipropylammonium    oyanide   (Michael 
ant  HlBBERT),  A.,  i.  91. 

iridichloride  Oi  mu  a  and  Lindner), 
A.,  ii,  1026. 

tnngstate  I  Be  bley),  a.,  i.  566. 
Dipropylcarbamic     acid,    methyl     eater 

i  metkyldipi  ml     ethyl 

ester  {ethyldipropylurethan  i  (Mi  Kl  a), 

A.,  i.  636. 
Di-'Z-propylencdiamine  platinum  chloride 

ami  nitrate    Tsi  hug  un    and  Soko 

i  "i  i  ).  A.,  i,  188. 
Di-  and  di  M'-propylphthalidc     Bai  I 

A.,  i.  686. 
Dipyrogallolarsonio     aoid    (BlOINELLl 

A.,  i 
Di-4:4   a  pyrrylnzodiphonyl    and 

I tolidine  compound     Kho 

pin  i  \    and    Bolowkitsohik),    \.,   i, 

616 

a  \  6 

I        -Dlqnlnaorldini    and    lb 

..rii  .   r  , 

p      |20 
Dlaninaorldinei  (Bi  mil  and  '  lorn 
T.,  1628  ;  P.,      0 
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8:8'-Diquinolyl-5-carboxylic  acid  and  its 
ammonium, and  barium  salts  (v.  Jaku- 
BOWSKJ  and  v.  Niementowski),  A.,  i, 
265. 
8:8'-Diquinolyl-5:5'-dicarboxylic        acid 
and  its  ammonium,  barium,  potassium, 
and     silver     salts     (v.     Jakubowski 
and     v.     Niementowski),      A.,     i, 
265. 
Diresorcinol,  di-  and   feira-bromo-,   and 
their  tetra-acetates  and  tetrabenzo- 
ates,  and  Aea'abromo-,  and  its  tetra- 
acetate (Meyer  and  Desamari),  A., 
i,  658. 
(/ichlororfibromo-         (ZlNCKE         and 
Schwabe),  A.,  i,  242. 
2:4:2':4'-Diresorcinol,    tetra-acetate    and 
tetrabenzoate,       and       3:5:3' :5' -tctra- 
bromo-,  and  its  tetra-acetate  and  tetra- 
benzoate (Myer  and  Desamari),  A., 
i,  658. 
3:5:3':5'-Diresorcinol  tetrabenzoate 

(Meyer    and     Desamari),     A.,     i, 
658. 
Disaccharides  of  the  type  of   trehalose, 
synthesis  of  new  (Fischer  and  Del- 
bruck),  A.,  i,  633. 
Disalicylidene/'-phenylenediamine 

(Senier  and  Shepheard),  T.,  1950. 
5:5 -rfj'bromo-     (Sexier     and     Shep- 
heard), T.,  1953. 
Discharge  tubes.     See  Tubes. 
Disinfectant,  comparison  of  the  germicidal 
power   of  a,    in   solution   and    in   the 
emulsified     state     (Massey),     A.,    ii. 
1045. 
Disinfectants,  standardisation  of,  emul- 
sified disinfectants  (Chick  and  Mar- 
tin), A.,  ii,  171. 
Disinfection,  theory  of  (Reichel),  A.,  ii, 

1045. 
Dispersion  of  light.     See  under  Photo- 
chemistry. 
Dissociation.     See  under  Affinity,  chemi- 
cal. 
Distearyl  salicylyl  glyceride,  behaviour 
of,  in  the  organism  (Bondzynski  and 
Humnicki),  A.,  ii,  332. 
Distillation,  fractional,  of  substances  of 
high  boiling  points  (Tichwinsky), 
A.,  ii,  378. 
new  apparatus  for  (Mai.vezin),  A., 

ii,  826. 
efficiency    of,     by     heat    generated 
electrically  (Richards  and  Ma- 
thews), A.,  ii,  969. 
laboratory  separation  of  liquids  with 
slightly  different  boiling  points  by 
a  process  of  (Gadaskin),    A.,    ii, 
378. 
vacuum,  pressure  regulator  for  (Rf.iff), 
A.,  ii,  642. 


Distillation,  vacuum,  apparatus  for 
(BeedT  and  van  der  Maaren- 
.IaxnicnI  A.,  ii,  721. 
and  the  eflect  of  gravity  on  the 
boiling  point  (Krafft),  A.,  ii, 
969. 
Distillation  flasks,  vacuum,  a  stirrer  for 

(StlCHTINO),  A.,  ii,  35. 
Disuccinic  acid,  imino-,  tetraethyl  ester 

(Stahxikoff),  A.,  i,  773. 
Disulphides.  preparation  of  (Price  and 
Twins),   T.,   1050,  1489,   1725;  P., 
32,  165,  211,  232. 

with    neighbouring   double    linkings, 
fission  oI'(Fromm),  A.,  i,  505. 
4:4'  Disulphido-di  benzenesulphonyl 

chloride  and   dianilide   (Zixcke  and 

Frohneberu),  A.,  i,  643. 
Disulphoacetaldehydeaulphoxylates, 

preparation  of   (Chemische   Fabrik 

von  Heyden),  A.,  i,  880. 
Disulphodiphenyl     sulphide,      rfinitro-, 

sodium  salt  of,  and  rfi'amino- (Aktien- 

Oesei.lsciiaft  fur  Anilin-Fabrika- 

tion),  A.,  i,  737. 
Disulphones,      multi-membered     cyclic 

(Autenrieth  and  Geyer),  A.,  i,  6. 
Disulphoxides,    constitution    of    (Hins- 

bkrg),  A.,  i,  6. 
l:5-Dithiolanthraquinone,  sodium  deri- 
vative  (Fap.iienfabriken  vorm.    F. 

Haver  &  Co.),  A.,  i,  941. 
Dithioanthraquinones,     preparation    of 

(Farbenpabeikbn   vorm.  F.  Bayer 

&  Co.),  A.,  i,  941. 
2:6  Dithiolketopenthiophen-3  5-dicarb- 

oxylic   acid,    ethyl    ester    (Apitzsch 

and  Kei.ber),  A.,  i,  826. 
Dithio-m  tolylenediamine  (Schultz  and 

Beysciilao),  A.,  i,  269. 
Dithioxanthylene  (Mayer),  A.,  i,  406. 
/i-Dithyniolylamine  dimethyl  ether,  crys- 
tallography  of    (Fersmann),    A.,   i, 

224. 
Di/'-toluenesulphonyldianthranilide 

(Sohroeter  and  Eisleb),  A.,  i,  576. 
o-Di-;i-toluoylbenzene    (Bauer),    A.,   i, 

585. 
Ditoluquinonedichlorodi- inline 

(Sen i.i.N k  and  Kxorr),  A.,  i,  37. 
mfrt'-Ditoluquinonedi-immonium    chlor- 
ide ami  dibromo-  and  dichloro-,  and 

their  salts (Sciii.ENK  and  Knorr),  A., 

l,  37. 
Ditolyl,  itamino-.     See  Tolidine. 

4'acctvlaiiiino-4-nitroso-   (Cain),    T., 
717  ;  P.,  123. 

2:8:2':8'-fetranitro-,       5:5'-rfi'sulphide 
(Schui.tz  and    Beysimi.ao),   A.,   i, 
269. 
Ditolylacetoacetic    acid,    methyl    ester 

(Guyot  and  Badonnel),  A.,  i,  305. 
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4:6-Di-j>  tolylaminoanthrapyridone 

(Badischb  Axilix-  &  Soda-Fabrik), 

A.,  i,  262. 
Di/>-tolyl-4:4 -diphenylenedi-iodinium 

hydroxide   and   its   salts    with    acids 

(WlLLGERODT  and  HlLGENBERu),  A., 

i,  908. 
Ditolyleneiodonium      hydroxide    (Mas- 

carelli),  A.,  i,  907. 
Ditolylmalonic  acid,  methyl   and  ethyl 

esters  (GuYOTand  Esieva),  A.,  i,  237. 
Di-e-tolyloxydipropylamine,  dshydroxy- 

(Botd  and    Kxowltox),   T.,    1805  ; 

P.,  235. 
07-Di-o-,  -m-,  and    -jo-tolylpropane,    $ 

iraino-o-cvano-  (Best    and  Thorpe), 

T.,  265  ;  "P.,  28. 
5e  Di-2:4:5-trimetlioxyphenyl-j8?j-dime- 

thyl-Ay  octene  (Szeki),  A.,  i,  920. 
Dii'sovaleric  acid,  a-tfithio-,  diethyl  ester 

(Price  and  Twiss),  T.,  1050  ;   P.,  165. 
Diwovalerylcarbamide,     aa-rfihydroxy-, 

and   its   metallic  salts  (Ci.emmensen 

and  Heitman),  A.,  i,  775. 
Di-<!*-m-xylyl  4:4 -diphenylene-di-iodin- 

ium  hydroxide   and  iodide  (Wii.i.oe- 

BODT  and  HlLOENBERG),  A.,  i,  908. 
Dixylylmalonic  acid,  methyl  and  ethyl 

esters  (GuYOT  and  Kstf.va>,  A.,  i,  237. 
Dodecane  7«dione   (Blaise  and  Kikii- 

li'.r),  A.,  i,  205. 
Dog,  can  the,  digest  cellulose  or  raw  fibre ! 

(SOHBUNBBT  and  LoTSOH),  A.,  ii,  905. 
Dogs,  faeces  of.     See  Faeces. 

with     intestinal     fistula',    absorption 
experiments  on  (Omi),  A.,  ii,  326. 

chemical    composition    of    body    of 
(8TOOKHATJBEN  1,  A.,  ii.  1034. 
Dolomite,   and    calcite,    admixed    with 

liquid!,  magnetic  dichroisin  of  (Mks- 

i.in),  A.,  ii,  116. 
Drop,  weight  of  a  falling,  and  Tate's  law 

(L0HK8TXIN),  A.,  ii,  25. 
Drug    extracts    containing    glucosidas, 

preparation    of    (Bobenthaler    and 

Mkyf.u),  A.,  i,  172. 
Ouplo  1:3  dithio  2:2  diethylhexa- 

methylene     ami     its     L:8-dlsulphons 

(Al  1  !'•  in  1 11  and  On  BR),  A.,  1.  6. 
Duplo  1:3  dithio  2:2  dimethylhexa 

methylene     and    its     1 :8-dieulphone 

(Autxnbiitb  and  QETXB),  A.,  1,  1!. 
Darene  [l:i'A:5-lilramtthi 

(Whim  \  1  1  IB   and    Krni.n,   A.,   1, 

2-(or     :i  Ibromo  m  nitre  .    8  bromo  :'■ 
nitro  ,  ^  inn-  nitro  ,   u>- 

amino  .  and  its,  bydro 

ohli  ■■  1  1  el vi  del tvattya,  and 

3  amino      ind    its    bydroohloi 
11 1 1  r  ,1 1 . .  and  tool  j  1  dei  Ivatire  Wtu 
•    ind  Kriu.i),  A.,  i,  899. 


Durene,  3-nitro-  (Cain).  P.,  260. 

Duroyl  bromide,  rf  ('nitro-  (Wii.lstatter 
and  Kubli),  A.,  i,  899. 

Dye-baths,  electrical  conductivity  of 
certain  (VlGNON),    A.,  i,  526. 

Dyeing,  influence  of  the  colloidal  state 
on  (VlGNON),  A.,  ii,  474. 
influence  of  electrolytes  in  different 
concentrations  on  (Pelet-Jolivet 
and  Siegrist),  A.,  ii,  979. 
intervention  of  osmotic  pressure  in 
(Rosenstiehl),  A.,  ii,  796. 

Dyes.     See  Colouring  matters. 

Dye-solutions,  aqueous,  significance  of 
the  colloidal  nature  of,  for  their  pene- 
tration into  living  cells  (Rvhland), 
A.,  ii,  257. 

Dynamic  isomerism.  See  under  Affinity, 
chemical. 

Dysanalyte,  so-called,  from  Yogtsburg  in 
the  Kaiserstuhl  (Hai'ser),  A.,  ii,  60. 


E. 

Earths,  rare,  revision  of  atomic  weights 
of  (Urbain),  A.,  ii,  316. 
magnetic  diohroism  of  (Mesltn),  A., 

ii,  641. 
magnetic       susceptibilities      of      the 

!.M  1  -,  1:1:1,   A,,  ii.  111. 

magnetism  of  (Urbain  and  Jantsch), 

A.,  ii,  116. 
extraction  of,  from  mariupolite  (Mor- 

ozewioz),  A.,  ii,  404. 

solubility  of   sonic    comparatively   in- 
soluble salts  of  the  iKiMiiAiil  and 

Schubert),  A.,  i,  631. 

Earths,   rare,    bromates  of  (JaHBS  and 

LaNci  1  IBB  ,  A.,  ii,  7:S  I. 

double  nitrates  and  doable  sulphates 

Of  the  (KOI  B,    M111  1:.    liSBOKLB, 
and  TeDFEL),  A.,  i,  16. 

Earths,  rare,  in  arable  Boils,  deteotion  of 

I'.'    'I   r.-<'.>i  1,  A.,  ii,  350. 

and    ceria    in    rooks,    estimation   of 

i  DlTTRIOB),  A.,  ii,  185. 
Earth  worms,      chemical      processes     in 
(Lsbsxr),  A.,  ii, 

' 

the  fruit  Of   I  POM  1  1:    and    MOOJ   I         I 

198(5  :  i'..  280, 
Edestin,  partial  hydroli  baut 

IV L,  i,  446, 

Effusion  I  Km  D8EN),  A.,  ii. 

Egg,  oxidation  In  tn«  |  \v  ubburi   .  \  , 

ii,  884. 
and  ohick,  oholesterol  "i  ■  1  11 11   and 

QaBSNBB),  A.,  ii,  498. 

1.  ,,|  vitrllin  It. ,111 
(OSBOBNI  and  JoNBs),  A.,  i, 
341. 
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Egg,  lion's,  transformations  in  the  phos- 
phorised    compounds    of,    during 
development        (Plimmer       and 
Scott),  A.,  ii,  415. 
hydrolysis  of  crystallised   albumin 
from      (Osborne,     Jones,      and 
Leavenworth),  A.,  i,  446, 
the  fats  of  (Paladino),  A.,  ii,  498. 
Egg-albumin  and  acetic   acid,  physico- 
chemical  investigation  of  reactions 
between  (Zoja),  A.,  ii,  130. 
combining  power  of,  for  hydrochloric 
and  sulphuric  acids  (Roaf),   A.,   i, 
195. 
hydrolysis  of  (Skraup  and  Hummf.l- 

burger),  A.,  i,  340. 
action    of    pepsin    on    (Herzog    and 
Margolis),  A.,  i,  621. 
Egg-lysalbic   acid  (Skraup  and  Hum- 

MELBURGER),  A.,  i,   340. 

Egg-yolk,    a   mouo-aminodiphosphatide 
in  (Mac Lean),  A.,  ii,  499. 
of  Selachians,  globulin  in  (Alsberg), 

A.,  ii,  499. 
lecithin  and  other  compounds  of  (Tor- 
nani),  A.,  ii,  818. 
Eksantalal, decomposition  of  (Semmler), 

A.,  i,  239. 
t-Hu/Eksantalal  monoacetateand  diacetate 

(Semmler).  A.,  i,  239. 
Elseostearic     acid     and     its     diozouide 

(Majima),  A.,  i,  204. 
Elateric  acid  (Berg),  A.,  i,  5S7. 
Elaterin  and    some  of   its    derivatives 

(Berg),  A.,  i,  24S. 
Elaterium,    chemical    examination    and 
character  of  (Power  and  Moore),  A., 
i,  946. 
Electrionic  theory.     See  under  Electro- 
chemistry. 
Electrochemistry  : — 
Electrochemistry  of  light  (Bancroft), 

A.,  ii,  200,  362,  454,  632,  S47. 
Cell,  electromotive  force  of  the  hydro- 
gen-oxygen (Bronsted),  A.,  ii,  10, 
369. 
Cells,  iodine  concentration,   one  elec- 
trode of  which  is  saturated    with 
iodine,  E.M.F.  of  (Laurie),  A., 
ii,  856. 
valve,        maximum       voltage       of 

(Schulze),  A.,  ii,  371. 
Weston,    and    Clark,    influence   of 
pressure  on  the  E.M.F.  of  (Cohen 
and  Sinnige),  A.,  ii,  857. 
Coulometer,     modified    oxy-hydrogen 

gas  (Turrentine),  A.,  ii,  537. 
Electricity,  conduction  "f  (Koenigs- 
berger),  A.,  ii,  289. 
in    electro-negative    vapours   and 
-4,-rays  (Reichenheim),  A.,  ii, 
460. 


Electrochemistry  : — 

Electricity,  conduction  of,  in  mixtures 
of  metals  and  their  salts  (Aten), 
A.,  ii,  537. 

contact  (TbAUBE),  A.,  ii,  467. 

emitted  by  hot  wires,  carriers  of 
positive  charges  of  (THOMSON), 
A.,  ii,  290. 

minimum  quantity  of  (Muller), 
A.,  ii,  112. 

physical  origin  of  the  liberation  of, 
in  chemical  reactions  (de  Broglie 
and  Brozard),  A.,  ii,  637. 
Electrical   condition  of  oases   in   the 

nascent   state    (Cunningham    and 

Mckerji),  A.,  ii,  289. 
Electrical  conductivity  of  salts   and 
mixtures  of  salts  (Benrath),  A., 
ii,  12. 

of  acid  solutions  in  presence  of  salts 
(Pouchon),  A.,  ii,  12. 

and  ionisation  of  polyionic  salts 
(Noyes  and  Johnston), A.,  ii,  854. 

and  viscosity  in  mixed  solvents  con- 
taining glycerol  (Schmidt  and 
Jones),  A.,    ii,  717. 

of  acids  and  bases  in  aqueous  solu- 
tion, temperature-coefficient  of 
the  (WoRMAKN),   A.,    ii,  462. 

minimum  of,  in  the  titration  of 
acids  (Thiel),  A.,  ii,  115. 

of  saline  flames  (Gocttefangeas), 
A.,  ii.  784. 

of  salts  in  fused  mercuric  chloride 
(Foote  and  Martin),  A.,  ii,  638. 

limiting,  and  degree  of  ionisation  of 
alcoholic  solutions  (Turner),  A., 
ii,  13. 

of  solutions  of  electrolytes  in  water, 
methyl  or  ethyl  alcohol,  acetone, 
or  in  binary  mixtures  of  these 
solvents  (Seukoff),  A.,   ii,  372. 

of  solutions,  influence  of  pressure 
on  (Korber),  A.,  ii,  719. 

of  mineral  waters  containing  radium, 
variation  in  (MuSoz  del  Cas- 
tillo and  DLvz  he  Rasa),  A.,  ii, 
113. 
Electrical  conductivities,  limiting, 
and  viscosities  (Dutoit  and 
DtTPERTHUIS),    A.,   ii.    125. 

molecular,  tables  of  (Bi.ackman), 
A.,  ii,  291. 

of  very  dilute  solutions  in  anhydr- 
ous   sulphur    dioxide    (Dotoix 
and  Gyr).  A.,  ii,  461. 
Electric  arc,  carbon,   electron  theory 
of  the  (Pin  i  «  M.   A.,   ii,   374. 

high  tension,  lecture  demonstra- 
tion of  decomposition  of  carbon 
tetrachloride  vapour  in  (Sciiall), 
A.,  ii,  399. 
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Electrochemistry  : — 
Electric  cables,  high  tension,  ionisa- 
tion  of   air  by  (Houllevigce),  A. , 
ii,  639. 
Electric  charge  of  textile  substances 
immersed   in  water   or   in    electro- 
lytic     solutions     (LARGUIER     iies 
Bancels),  A.,  ii,  720. 
Electric    charges    on    particles    sus- 
pended  in  gases,   and  on  chemical 
fumes  (de  Broglie  and  Brizard), 
A.,  ii,  535. 
Electric  forces  (Traube),  A.,  ii,  467. 
at    the     junction    of     two     phases 
(Haber  and  Kleme.nsiewicz),  A., 
ii,  785. 
Aro,   musical,  thermal  effects  of  (La 

Rosa),  A.,  ii,  311,  399. 
Arc  discharge,  products  of,  in  liquid 
argon   (Fischer  and    Iliovici), 
A.,  ii,  139. 
products    of,    in    liquid   argon   or 
nitrogen  (Fischer  and  Ii.iovici), 
A.,  ii,  232. 
Electric  discharge,  chemical  action  of, 
at  low    temperatures  (Briner  and 
I)i  kamij,  A.,  i,  125. 
Spark  discharge  in  liquids,  spectra  of 
(Konen    and     FINGER),     A.,     ii, 
357. 
products  of,  in  liquid  argon  or  nitro- 
gen Hi  mhi:  and  Ilioi  hi),  A., 
ii,  189,  282. 
Electrical  method   for  measuring  the 
mil;.'s      produced     in     chrom  it.  - 
gelatin    films    by    light    (Mayer), 
A.,  ii,  862. 
Electrical  radiation,  chemically  aol  h  e 

(Rem ni .]■.,,    A.,  ii,  9. 
Electrical  resistance  and  hardness  of 
solid  solutions  of  metals  (Bene- 
dicks), A.,  ii,  207. 
of  the  alkali  metals,   gallium   and 
tellurium    (I  ■'  (rrz    and    Bboni 
i    ■■    i  \. ,   ii,   113. 

Elcctrioal     stimulation    of   catalytic 

Bi  i    .in.l     Kerb), 

A.,   ii,    786. 
Electrical     transport      of     enzymes 

(Mh  ii  mi  i    ,   A.,   i,  277. 
Electrification,    contact,    part   played 
,  in   tie'    permeability  "t    mem. 
led), 

A.,    u.    II    I 
Electro-oapillary  action  and 
in  ..l.i  80!  I),  A 

Electrochemical  action,  aotinic  inllu- 

b  (Fl  I,  ii,  872, 

Electrochomical  reaction* 

.  .i    . .ii      i..  .  i  .in.)   Slioi  i" 
him  I,    \.    ii,  229. 


Electrochemistry  : — 

Dielectric  constant  and  law  of  corre- 
sponding states   (Havpel),  A.,   ii, 
853. 
Dielectric   constants  of   mixtures  of 

solids  (Rudolfi),   A.,   ii.   536. 
Super-tension  and  viscosity  (Marie), 

A.,  ii,   121. 
Super-tensions    in    organic    solvents 

(G  vhrara),  A.,  ii,  958. 
Anode,  absorption  of  gases  by,  in  glow 
discharge  (Chrislek),  A.,  ii,  961. 
nickel,  behaviour  of,  and  the  pheno- 
mena of  passivity  (Schooh),  A., 
ii,  370. 
rotating,     use    of,     in    electrolytic 
separations  (Holmes),  A.,  ii,  184. 
Anodes,  rotating,  production  of  ozone 
with   ( Fischer  and   BENDIXSOHN), 
A.,  ii,  136. 
Anodic  formation  of  hydrogen  peroxide 

(KiKSENi-Ei.Hi,  A.,  ii,  879. 
Anodic  oxidation  of  aldehydes  (Hi  im- 

BOrj  and  Li:\  i  \i    .    \.,  i,  85. 
Cathode  dish,  graphite  I  Tl'RUEN  tine), 
A.,  ii.  641, 

the  mercury  (B i  B  ,  A.,  ii,  619. 

Cathodes,     magnesium,      electrolysis 

with  (Schmidt),  A.,  ii,  787. 
Cathodic    phosphorescence   in   binary 
tems,    law     of    the    optimum     .if 
i'miuN),  A.,   ii,   112. 
Cathodic   volatilisation  of  metals   by 

ii io  rays  (Stabk  :    Fqoh i  R  . 

A.,  ii,  718. 
of   metals   in    dilute    gases    (KoHL- 

bohutter),  A.,  ii.  6  . 
Electrode,   oxygen,    oxide    theory   of 
the  (Lorj  s       \..  ii,  I  ">  ;  i  Bobe), 
A.,  ii,  116  ;  (Lorenz  and   I  Ll 

a    .    A.,    ii,  871,  463  ;  (LORBN- 
and    sin. i  m  \ss).   A.,    ii.   t;io  ; 

I  LORENZ,  Si'ir.i  M  \ss,    and    KoH 
i  [KOFI    .  A.,  ii,  857. 

potential  of   the   ferro  terrioyanide 

i  1,1  \\  is     and    S  m  .   i      i    ,     A.,    ii, 

39 

Valve,    1  'iii:    tin   as   (VI  Ml  be),     A., 
ii,   S58. 
Electrodes,  calorimetric  determination 
,,i  beat  devolopmi  a\  al    Bu  Liter) 

\     ii.  L6. 

electroh  in-  | »    n  i  al  I  he  i  at  B 

,i  (M6i  in.      \,  ii.   1 1  i. 
in.  I  ,      ScHWEITZEl    ,  A. ,  i 

pol  "'   i  .  J i    i  and  Hi  i.i   "« 



Electrolysis,    application    of.    m    in- 
i,      ,  fiemical    manufactures' 

L,  II    B8S 

Cialdea),  A.,  ii, 
164, 
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Electrochemistry: — 
Electrolysis  of  alkali  chlorides  (Ja- 
querod),  A.,  ii,  293. 
theory  of  bellehamber  process  for 
(Chancel),  A.,  ii,  235. 

of  carboxy-acids  (Kaufleii  and 
IIerzog);  A.,  i,  870. 

of  phenyltrialkylammonium  iodides 
iEmmert),  A.,  i,  376. 

ivitb  magnesium  cathodes  (Sri  i  u  idt), 
A.,  ii,  787. 
Electrolytes  and  colloids  (Woon  and 
Hardy),  A.,  i,  341. 

binary,  dissociation  equilibrium  of 
(Reychler),  A.,  ii,  208. 

diffusion  of,  in  aqueous  solutions 
(V'anzetti),  A.,  ii,  978. 

dissolved,  theoretical  considerations 
on  the  electrolytic  dissociation  of 
(van  Laar),  A.,  ii,  965. 

influence  of  carbon  dioxide  on  di- 
vision of,  between  blood-corpuscles 
and  plasma  (Spiro  and  Hender- 
son), A.,  ii,  157. 

influence  of  proteins  oh  the  solu- 
bility of  (Pauli  and  Samec), 
A.,  i,  537. 

in  organic  solvents,  heats  of  dis- 
sociation of  (Dutoit  and  Duper- 
THUIS),  A.,  ii,  120. 

strong,  anomaly  of,  and  the  limits 
within  which  the  dilution  law  is 
valid  (YVegscheiher),  A.,  ii, 
965. 

thermo-electric  forces  in  (Podszus), 
A.,  ii,  16. 

which  have  no  common  ion, 
action  of  continuous  current  on 
symmetrical  chains  of  aqueous 
solutions  of  (Ciianoz),  A.,  ii, 
464. 

with  a  common  ion.  asymmetry  due 

to    the   passage   of  a   continuous 

current  through  a  chain  of  aqueous 

solutions  of  (Chanoz),  A.,  ii,  292. 

Electrolytic     analysis.       See     under 

Analysis. 
Electrolytic   dissociation  equilibrium 
of  binary  electrolytes  (  Reyoh  ler), 
A.,  ii,  2"08. 

of  weak  acids  and  bases,  influence  of 
temperature  on  the  free  energy  of 

(Lundbn),  A.,  ii,  in;. 

molecular-theoretical  considerations 

regarding (Ciamician),  A.,  ii,  965. 

Electrolytic  dissociation  constants  of 

cycloaliphatic  acids  iZei.insky  and 

Izoarysoheff),  A.,  i.  26. 
Electromotive    force    of    iodine    con- 
centration   cells,    one    electrode   of 
which     is    saturated     with    iodine 
(Laurie),  A.,  ii,  856. 

xcvi.  ii. 


E 10CHEMI8TRY  :  — 

Electromotive  force  of  mercury-mer- 
curous  sulphate  electrodes  (LUTH- 
er  and  Michie),  A.,  ii,  115. 

of  nickel  and  the  effect  of  occluded 
hydrogen  (Schoch),  A.,  ii,  370. 

of  the  cadmium  normal  element 
H'l'iiEN  and  Kruyt),  A.,  ii,  113. 

of  the  hydrogen-oxygen  cell  (Bron- 
STED),  A.,  ii.  369. 

of  Weston  and  Clark  cells,  influ- 
ence of  pressure  on  the  E.M.F.  of 
(Cohen  and  Sinnige),  A.,  ii,  857. 

of  zinc  amalgams  (Cohen  and  Tom- 
brock),  A.,  ii,  786. 
Electromotive   forces,  calculation  of, 
from  thermal  data  (Xernst),  A., 
ii,  291. 

produced     by    acid     and     alkaline 

•    solutions  streaming  through  glass 
capillary    tubes    (Cameron    and 
Oettinger),  A.j  ii,  856. 
Photo-electric  effect  in  liquids,  influ- 
ence of  impurities  on  (Block),  A., 

ii,  2S2. 
Electronic   theory  (Blackman),  A., 

ii,  956. 
Electron    conception    of    valency   in 
organic  chemistry   (Nelson  and 
Falk),  A.,  i,  349. 

relation  of  charge  to  mass  of,  com- 
parison of  values  deduced  from 
the  Zeeman  effect  and  measure- 
ments with  cathode  rays  (Cotton 
and  Weiss-,  A.,  ii,  113. 

theory  of  the  carbon  arc  (Pollock), 
A.,  ii,  374. 
Electrons  and  chemical  affinity  (Fi.i'R- 
scheim),  P.,  261. 

and  elements  (Ramsay).  T..  624; 
P.,  108. 

bound  ami  "  free,"  behaviour  of, 
towards  electro-magnetic  radia- 
tion (Koenigsberqer  and  Kilch- 
i.ing),  A.,  ii,  367. 

existence  of  positive,  in  vacuum 
tubes  (DuTOUR),  A.,  ii,  288,  367. 

hypothesis  of  positive  (Becqverei.), 
A.,  ii,  367. 

influence  of  the  polarisation  of  the 
exciting  light  on  the  emission  of, 
at  the  surfaces  of  the  alkali  metals 
(Ei.stf.i:  and  GeiTEL),  A.,  ii, 
716. 

negative,  escape    of,   from    reacting 
metals  (II  w.v.i:  and  .1 1  s i ),  A.,  ii, 
s:,::. 
Electroscope,  use  of  the,  in  measuring 

activity    (Olie  ;   JorISSEn),   A.,   ii, 

10. 
Faraday's   law  at  low   temperatures, 

validity  of  (Wilcox),  A.,  ii,  540. 

S6 
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Eleotroi  HEMISTRY  : — 

Intensity  of  the  field  along  the  axis 
of  a  coil  of  wire,  measurement  of, 
by  weighing,  and  its  application 
to  the  deduction  of  absolute  values 
of  the  Verdet  constant  of  liquids 
(Stoyaxoff),  A.,  ii,  638. 
Ionisation  and  chemical   action   (Re- 

boul),  A.,  ii,  71S. 
and  conductivity  of  polyionie  sails 

(Notes  and   Johnston),  A.,  ii, 

854. 
by  chemical  means  (Bloch),  A.,  ii, 

781. 
effect    of    temperature    on    (CROW- 

ther),  A.,  ii,  636. 
gaseous,    and    pressure    (La BY   and 

Kaye),  A.,  ii,  111. 
in    the  atmosphere  (Eve),   A.,    ii, 

636. 
natural,  in  a  closed  vessel,  effect  of 

pressure  on  (Wilson),  A.,  ii,  205. 
of  air  by  high  tension  electric  cables 

i  llni  i  i.i.\  n.i  k ..  A.,  ii,  639. 
of  gases  and  the  absorption  of  their 

line  spectra,  relationship  between 

(l-'i  i  mi  'BAUER),  A.,  ii,  537. 
of  gases   by   light   (Stark),  A.,  ii, 

778. 
degree  of,  and  limiting  conductivity 

of  alcoholic   solutions  (T/URNEB  , 

A.,  ii,  13. 
phenomena    caused    by    rain-water 

(CoSTANZO    ami    NEGRO),    A.,    ii, 

110. 

phenomena  due  to  snow  (Bbrqwi  r), 

A.,  ii,  364. 
produced  by  an  a  particle  (Gbiobr), 

A.,  ii,  782. 
produced  by  the  y-rays  (Wilson), 

A.,  ii, 

iced  in  various  gases  byse id 

ary   y-reys   (Klebmann);  A.,  ii, 

relative,  produced  bj  Rbntgen  rays 
in  different  gas.',  (i  Irom  I'HKH  .  \ . . 
ii.  287. 
Ionic  equilibrium  in  the  animal  organ 

Itm  (SPIBO  an. I    II  I  M.I  BBON),  A.,  n 
167,  186  ;   I  HENDERSON  anil  SflBO), 

A.,  ii,  166, 
Ionic  hydration,  oaloulation  of,   from 
porl  riiyi.it...  velocl 

1 1.  .    i: "    i     i  i  i  i.  and   Rl  in d 

A.,  ii 

loim  m,  produoi  d  by  radium 

i  II  \  i      i.,  ii,  286. 

h  if,  oalculaUid  from  1 1 

motive 

I KKI     HOLD      \  ,  ii,   17. 

pLOTNl 
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Electrochemistry  : — 

Ions,  complex,  application  of  the 
theory  of,  to  the  reactions  of 
mercury  cyanide  with  silver  salts 
and  alkali  hydroxides  (Hofmaxx 

and  Wagner),  A.,  i,  559. 
electrolytic,    apparatus    to    demon- 
strate the  different  velocities  of 
displacement  of  (ClALSBA),  A., 
ii,  464. 
theory  of  (Lorenz  and  Bom),  A., 
ii,  541. 
equivalent  conductivity   of,   change 
of,  with  temperature  (JOHNSTON  I, 
A.,  ii,  S:.4. 
formed  in   gaseous  media,  laws  of 
mobility  and  diffusion  of   (Wei 
LISOH),  A.,  ii,  299. 
gaseous,   charge   of  (Francs   ami 
Wbstphal),  A.,  ii,  781. 
lna^s  of  (France),  a.,  ii,  953. 

migration    constants    of,    in    dilute 

solutions    of    hydrochloric     acid 

(Chittock),  A.,  Li,  293. 
positive,  emitted  by  hot  platinum, 

kinetic   energy  "l   (Brown),   A.. 

ii,  368,  853. 
relation  of,  to  contractile  processes 

(Lll  i  IB),  A.,  ii.  749. 
Potential,  absolute  zero  of  (Frei  KC 

i, nil   and   MaKELT),  A.,  ii,  368; 

(BlLLITER),  A.,  ii.  639. 

of  the   ferro-ferricyanide   electrode 

(Lewis  and  9  lroek  i  |,  A.,  ii,  S69. 
oxidation,    of    manganese    dioxide 

II  lehnbl),  a.,  u,  969. 
Potentials  between  liquids  [Lewis  ami 

Saroent),  A.,  ii.  869. 
electrolytic,   of  silver  and   thallium 

(Bbisleb),  A.,  ii,  162. 
in  non-aqueous  solvents  I  N  rurtadt 

ami  ABEGG  .  A.,  ii,  969, 
oxidation,   in   non-aqueous   solvents 

(ABEOO    ami    NXUBTADT),    A.,    ii, 

162. 
Potential  differences  existing  in  living 
i  issues,  physico  chemical  iuterpreta 

tn.n  ul  ii.n:  m,i.i,  A      ii 
Potential  moasurcments  (BlLLl  I    I 

A. i  ii 
Transport  numbers,  apparatus  for  d« 

tei  mill. iii r  (  Fin  hi  \yi,  a.,  ii. 

th.  in  \  ..!  the  iiii.et  method  of  de 

terminins  (Milli  r),  v.  il 

Voltamotei,  »  .  raide,  modi 

ii.  iii. mi  ..I  i  l.i  »  is1,  A.,  ii,  B68, 

Electrode.     See  undei  i    ■  listr] 

Klootrolysis.        8e«      undi  i      Eloctro 

.hell 

Eloctrolytoi.         Bee      undei       Electro 
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Electromotive  force.    See  under  I 

chomistry. 
Electrons.     See  under  Electrochemistry. 

Element.eouceptionof  the  [KUBBA 

A.,  ii,  175. 
new,  of  the  tin  group  (Skkabai.  a i  ul 

Aktmann),  A.,  ii,  243. 
Elements,  the  lighter,  divergence  of  the 

atomic    weights     of,     from     whole 

numbers  (Egerton),  T.,  238  ;   1'., 

•j.;. 

new  method  of  mathematically  har- 
monising the  weights  of  (LoRlNQ), 

A.,  ii,  392,  562. 
tervalent,  dependence   of  valency   on 

volume  in  certain  (Lr/DWIG),  A.,  ii, 

875. 
hybrid(LE  Blanc  and  Reichinstein), 

"A.,  ii,  476. 
potential  energy  of  (Rankin),  A..  i;. 

368. 
solid  solutions  of  (Gr/ERTLER),  A.,  ii, 

ii,  982. 
the     radioactive     (Stkomholm     and 

Svedberg),  A.,  ii,  200,  849. 
constitution   of  the  spectral   lines   ol 

(Janicki),  A.,  ii,  773. 
wave-length  tables  of  the  spectra  of  the 

(British    Association    Reports), 

A.,  ii,  453. 
line  spectra  of  certain    (Goldstein), 

A.,  ii,  2. 
emission   spectra  of  certain,   at    high 

temperatures    (Paterno  and    Maz- 

ZOCCHBLLl),  A.,  ii,  4. 

explanation  of  the  periodic  system  of 
the,    on   the   basis   of  the   electron 
theory  (StrACHE),  A.,  ii,  34. 
and  electrons  (RamsayI.  T.,  624  ;  P., 

108. 
of  the  carbon  group,  action  of  radium 
emanation  on  (Ramsay  and  Usher  . 
A.,  ii,  850. 
metallic,  connexion  between  band  and 
line  spectra  of  the  same    HartlI 
A.,  ii,  279. 
Ellagic  acid,  identity   of  the   so-called 
bloom   of  pyrogallol    tannins   with 
(Nierenstetn),  a.,  i.  174. 
artificial  preparation,  and  constitution 
of(SlSLEY),  A.,  i.  587. 

idcn&is,   influence  of  salts  on 
the  poisonous  action  uf  quii    I 
ElSLF.lt  and  v.  PORTHEIM),  A.,  ii,  925. 
Embryo,  human,  tripsinogen  and  entero 

kinase  in  (Ibrahim),  A.,  ii.  1084. 
Emission    spectra.     See    under    I 

chemistry. 
Emissive    power.     See   under  Thermo- 
chemistry. 
Emodin,    constitution    of     Tuns    and 
Clewek),  P.,  200. 


Emodinanthranol        (trihydrvxym 

,  and  its  tetra-acetyl  deriva- 
tive :  Ki:  180V  SKY),  A.,  ii,  175. 
Emulsin.     catalysing     constituents    of 

(ROSRNTHALER  ,   A.,  i,  623. 

hydrolysis  of  amygdalin  by  (Ari.n  I, 
T.,  927  :    P.,   62  ;  (RoSBNTHALl  R  . 

A ..  i.  74. 
retarding  influence    of   certain    com- 
pounds on   hydrolysis  of  glucosides 
by  (Fichtenholz),  A.,  i,  862. 
Emulsions,   oil-water,   size   and    electric 
charge  of  the  oil  particles  in  (Lewis  , 
A.,  ii.  17  1. 
2:3-Endoxy  5-keto  1  phenyl tetrahydro- 
glyoxaline-2  carboxyanilide,        4-ox- 
imino-  (DlMROTH  and   DlENSTBACH), 
A.,  i,  64. 
Energy.     See  under  Affinity,  chemical. 
Enterokinasein  infancj  (Austin),  A.,  ii, 
496. 
relations    of,     to    pancreatic    enzymes 
MKLLANBV  and  Whollf.v),  A.,  ii, 
683. 
in   the   new-born    child   and    human 
embryo  (Ibrahim),  A.,  ii,  1034. 
Enzymatic  processes,  measurement  and 
meaning  of  the   concentration   of  the 
hydrogen  ions  in  (Sokensen),  A.,  i, 
861. 
Enzyme,  alcoholic,  of  yeast-juice  (Har- 
den and  Young),  A.,  i,  863. 
a    Bulgarian,    action    of,    on    sugars 
(Bertrand  and  Dcchal'Ek),  A.,  i, 
623. 
in     the     silkworm,    which     produces 
ammonia     from     amino-compounds 
i  1'akeuohi   and    Inouye),    A.,   ii, 
912. 

static,  influence  of  radium  emana- 
tion-, on  tlic  action  of  (Lobwen- 
hi  u,  and  Wohlgemuth),  A. |  ii, 

of  meat  (PETERS  and  Maiiili.I,  A.. 

ii,  503. 
of  Paramtxcixm  in  relation  to  the 

killing   concentrations   of  co]>per 
sulphate  i  Peters  and  Hi  - 

A.,  ii.  422. 
Enzyme    action,     connexion     of,     with 
adsorption    Bayi  iss  ,  A.,  ii.  27. 
asymmetric    syntheses    by    means   of 

!  Mil  u  BR),   A.,  i.   7  1,  (522. 
sj  othetic  i  \  \\'i   llni-r).  A.,  ii,  988. 
inhibition    and    reactivation    of,    by 

mercuric    chloride    (Hata),    A.,    i, 

543. 
Enzymes,  studies  on  (SoRENSEN),  A.,  i, 

861. 
kinetics  of  (HEDIN),  A.,  i,  7:1. 
electrical     transportation     of       M  i- 

CHABUS),  A.,  i.  277. 


1304 


INDEX    OF   SUBJECTS. 


Enzymes,  electric  charge  "I  (Michablis), 

A.,  i.  618. 
electrical  migration  of  (Henri),  A.,  i, 

344  ;    (Michablis),    A.,    i,    345, 

621. 
nuclein,    in    the     human    organism, 

nnclein  metabolism  and  its  relation- 
ship to  (Wintbrnitz  and  Jones), 

A.,  ii,  504. 
liver,   with  special  reference   to  the 
gelatinolytic  enzvme  (HaTa),  A  . 
ii,  416. 

decomposition  of  |8-hydroxybutyric 
and  acetoacetie  acids  by  (WAKE- 
has  and  Dak  in),  A.,  ii,  90S. 
of  the  lung  (SlBBER  ami  DziBRZGOW- 

SKl),  A.,  ii,  909. 
of  milk  (Bordas  and  Tor  plain),  A., 

ii,  505. 
of  the  placenta  (Lob  and  HlGTJCHl), 

A.,  ii,  1034. 
concentration  in  saliva  (Ryan),  A.,  ii. 

496. 
of  the  stomach  and  pancreas,  influence 

of  hydrochloric  acid  on  the  secretion 

of  (Ehrmann  and  Lederer  .  A.,  ii, 

161. 
of  nnelein tabolism  in  gonl  (Miller 

ami  .In-.  KS  .  A.,  ii,  821. 
carbohydrate,  in  lepidoptera  ami  dip 

tera  in  different  stages  of  deve 

m.-iit    Si  raBS  .  A.,  ii. 
plant    B]  LLOS0KN]  \  .  A.. 

action  "f  fertilising  salts  on    8 
LIVAN),  A.,  ii.  51  I. 
of  some   lower   fungi   (1)"\).  A.,  ii. 

intracellular,   of  lower  fungi  (Dos 

A.,  i,  861. 
and  maltasis  from  fungi  which  decom- 
I —  glncosides    Zi  1 1  nbr),  A.,  ii. 
's-±-i. 
ivliidi     pp  avage    of    poly- 

saccharides   in    the  juice    of    fungi 
PrINOSHKIU  anil  ZSMPl  i 
in  15. 

■1  other  gums  (Rl  [NIT- 
.  A.,  i.  751. 
of     '  m    i.l"     i  Bl  i  MM  l:     ami 

II'wiin),  A.,  i,  824. 
nnelein,    ol    yeast     8i  RAi  ohi 

which  bydrolyse     ilicin,  and  arbutin 
(Sioji  i.  'ill. 

■in.  .ii  i  he  In'  i    Ebola),  A.,  ii. 

ii    i.r,   mi    each   other 

■  .  ■•!  the  | ..I i 


Enzymes,   hydrolytic,    of   invertebrates 
(Koaf),  A.,  ii,  71. 
inorganic  (Brossa),  A.,  ii,  389. 
oxidising,  properties  and  classification 
of  (Moore  and  Whitlbt),  A.,  i, 
623. 
general    process    of    oxidising    by 
(Borp.QUELOT),  A.,  i,  862. 
pancreatic,   relations   of  secretin   and 
entero-kinase    to     Mbllanby   and 
Wiii.i.i  r.Y  ,  A.,  ii,  (4S3. 
peptolylic,  in  cancer  (ABDERHALDBN 
and  BONA),  A.,  ii,  688. 
in      cancer     and     other     tumours 
AbDERHA]  DEN,     KOELKBR,     and 
MedIGRECEANU),  A.,  ii,  915. 
in      the     stomach     (AbDERHALDEN 
and     SCHITTENHELM),      A.,      ii, 
414. 

inrrence     of,     in     invertebrates 
Abdkrhalden  and  Heise),  A., 
ii,  907. 
in   rabbits'  and    dogs'   plasma,   and 
in  red  Mood  corpuscles  of  these 
animals  (Abdbrhalden  and  Tin- 
CU8S0HN  .  A.,  ii,  S16. 
in    rabbit's    s.-rnni    under    varying 
conditions     Abdbrhaldbn    and 
Which  viiiu  .  A.,  ii.  903. 
amount    of,    in    dog's    blood-serum 
under  various  conditions   Abdbr- 
BALDEN  and  PlNCTJSSOHN),  A.,  ii, 
904. 

specificity  at,  in  different  fungi  (Ar.- 

DERH  u  DBN     and     PriNG 
A.,  ii. 
detection    of    (Abdbrhaldi 

Si  IIITIT.NMKI.M  I,  A.,  ii,  B40. 

proteolytic,  destructive  effects  ol  .slink- 
ing  on     Sh  vki.f.k   and    Mi 
A.,  i. 

i  itic,  in  Beta  vulgm  it  Re 
sun,  Irvin i  .  and  1  iobson  .  A.,  ii 

Enzymes.     Sec  also  : — 
Butj 

<  latecholo 

Kniulsin. 

Enterokin 
a  Qlocosid 
II   molysin. 
Hydrogi  u 
, :  Hydroxy bu  ty  I 

llliillN'll     111. 

I  ,  l 

I      :      '    i 

Lip 
Mall 

Mall  ih  i  ; 
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Enzymes.     See  also 
Manninotriase. 
Pepsin. 
Peroxydase. 
Populase. 
Reductase. 
Salicase. 
Saligenolase. 
Secretin. 
Trypsin. 
Urease. 
Uricase. 
Zymase. 
Enzymic    activity   and    the    effects    of 
immune  substances  ami  complements, 
analogies  between  (Mooi'.E  and  Whit- 
ley), A.,  i,  623. 
Ephedrine     and    tJ-Ephedrine    (Km nit, 
A.,    ii,    177  ;     (Schmidt),    A.,    i, 
322. 
and  tfi-ephcdrine,  isomerism  of  (G  IDA- 

MER),  A.,  i,  49. 
damascenine,    and    aconitiue    groups, 
crystallography    of    (ScHWANTKE), 
A.,  i,  177. 
Ephedryl  -     and     i  •  Ephedryl  -  phenyl  - 
thiocarbamides    (Gadameu),     A.,    i, 
50. 
Epibehenolhydrin   (Quensell),   A.,    i, 

549. 
Epichlorohydrin,   optical  behaviour    of 
(Posneb     and     Rohde),     A.,     i, 
766. 
action  of  potassium  hydroxide  on,  in 
presence    of    monohvdrie     phenols 
(Boyi>  and  Marle),  T.,  1S07  ;  P., 
235;  (Zunimo),  A.,  i,  299. 
Epidote,  pyrogenetic  (Butler),   A.,  ii, 

901. 
Epileptics,    is   choline   present   in    the 
cerebrospinal  fluid  of  (Eajiura),  A., 
ii,  71. 
Epithelium,    ciliated,   action   of  alkali 

salts  on  (HiJREU),  A.,  ii,  598. 
Epistearolhydrin    (Quensell),    A.,    i, 

.".  19. 
Equation  of  condition,  van  der  Waal's, 
and   the  solid  state  (Traubb),   A., 
ii,  550. 
for  calculating   atomic   weights,    pro- 
posed solution  of  (HiNRICHS),  A., 
ii,  723. 
of  state  and  inactive  gases  (Haiti  i  I, 
A.,  ii,  806. 

IBRIUM  : — 
Phase   rule,   demonstration  of   [Boi 
LOUGH),  A.,  ii,  S02. 
formation  of  potassium  nitrate  from 
Sodium    nitrate    and     potassium 
carbonate  from  the  standpoint  of 
the   (KREMANN  and  Zitek),  A., 
ii,  572. 


Iv.TII  IBRIUM  :  — 

Equilibria     in     ternary     systems    in 

which   the   components   arc    iso- 

niorpbous    but    not    completely 

miscible  (Janecke),  A.,  ii,  872. 

in   quaternary  systems  (Schreine- 

makers),  A.,  ii,  986. 
heterogeneous,        application        of 
Nernst's    theorem    to    (Joux- . 
STO.x),  A.,  ii,  390. 
of        dissociating        compounds 
(Scheffer),  A.,  ii,  985. 
in  the  system,   (CH,C'0).,0-  BjO,,— 
H.,0  at  30'  (Dukki.ski),  A.,    ii, 
390. 
Equilibrium  of  binary  solutions,  in- 
fluence    of    substitution    in    the 
components  on    the    (KREMANN, 
Benesch,      Decolle,      Dolch, 
Kaas,  Pilch,  and  Scherenziss), 
A.,  ii,  28. 
of  binary  mixtures  in  solution  and 
in  vapour,  mathematical  investi- 
gation of  the  relationships  occur- 
ring in  the  (Bein),  A.,  ii,  471. 
three-phase,     showing     a    pressure 
minimum,  in  the  ease  of  a  dis- 
sociating compound  of  two  com- 
ponents (Leopold),  A.,  ii,  218. 
(with  a  pressure-minimum)  of  a 
dissociating   compound   of  two 
components  (Leopold),  A.    ii, 
172. 
the     system  :    water,     ammonium, 
barium,      and     cupric     chlorides 
(Schreinemakers),  A.,  ii,  30. 
in  the  system  :  colloidal  sulphur — 
solution     of    crystalloid    (Sved- 
BERG),  A.,  ii,  309. 
of  the  reaction,  1LS  +  21  =  2HI  +  S, 
and  the  dissociation  of  hydrogen 
sulphide    (Pollitzbr),    A.,     ii, 
S71. 
Equilibrium,     chemical.        See     under 

Affinity,  chemical. 
Equivalent    conductivity.      See   under 

Electrochemistry. 
Erbium,   radioactivity  of  compounds  of 

(Strong),  A.,  ii,  715. 
Ergosterol.    compounds   of,   with   earb- 
amides,  liquid  crystals  of  (Gauuert', 
A.,  i,  >.ej0. 
Ergot,    isolation   and    synthesis    of   p- 
hydroxj  phenylethylamine  an  aetive 
principleof  Barger),  T.,  1123  ;  P., 
162. 
the  active  principles  of  (Bargeb  end 

Dale),  A.,  ii,  8 
of  rye,  properties  of  (Vaults  .  A.,  i. 
118 
new   base    from  (Tanret),   A.,   i, 
67i. 
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Ergot  oil  I  RATH  fe),  A.,  ii,  S6. 
Ergothionine  and  its  suits  (Tanrei  ),  A.. 

i,  671. 
Eriodictyon,    chemical  examination  of, 
(Trrtx   and   Clewer),    T.,    SI  ;    T., 
12. 
Eriodonol  auil  its  tetra-acetyl  derivative 
(TTtin    and    Clewer),    T..    S6  ;    P., 
12. 
Erythrina   hypophoria  subumbrans,   fat 
from   the    seed   of   (Cohen),    A.,    ii, 
925. 
Erythrina  leaves,  examination  of  (Bet- 
ting), A.,  ii,  'M  I. 
Eserine,   clt'eet   of  magnesium  on  toxic 
effects  of  (Joseph),  A.,  ii,  170. 
(physostigminc),  reactions  of  (R.EIOH- 
ARD),  A.,  ii,  526. 
Essences,    estimation    of,    in    liqueur.* 

(Vandam),  A.,  ii,  623. 
Essential  oils.     See  Oils. 
Esterification.   an   improved  method  of 
(Gibson),  A.,  ii,  31. 
of  organic  carboxylic  acids,  theory  of 

(Michael),  A.,  ii,  21'.'. 
influence  of  suhstituents  in  aromatic 
carboxylic  acids  on  their  (Michaei 
and  OECHSLIN),  A.,  ii.  220. 
or  alcoholysis  of  amides  (Kr.io  ,  A.,  ii, 
650, 
Esterification   constants  "I  substituted 
acrylic  acids  (SrjDBOROUQH   and   Cm 
TINS),  T..  315  ;  ]'  ,  3]  ;  (Si  DBOROl  OB 

and  Davis  ,  T.,  975 ;  1'..  1 17. 
Esterification     law.      Victor     Meyer's 
ROB  imiFI   and   Pragef  .   A.,   ii,  32  : 
(PltAGER),  A.,  ii.  3:1. 
Ester,   i'i,,!!,.'!  s,   from  3:5-dimethylol- 
p  cresol,     lodiura    hydroxide,    and 
tolnenesulphonyl     chloride      I'm. 
H  \\\  and  Bbi  n  m  ft),  A.,  i,  591. 

i  .  II,  0,     i i    n  id  i  sti  i.   i'„  II,,",. 

from  methyl-  and  ethyl-glauco 
phanic  aciu  i  Lirbeumann  and 
'I'i: i  i  ii    i      .   \     i,  40B 

i ' .  II  ,t  i ...    I i    Bwedi  Ii    pine   wood 

Fab  ii"'   ,  A.,  i.  317. 
Ester  acids  "I  thiocarboxylic  acids  with 
aliphatic    al  ohol  acid      Hoi  wbi 

A,    ' 
Esters.      foi  mil  ioil     "I        GOI  D80H  M  I  I'I  . 
\    I  II  I  ,      I.I  KD,      and      l'lin\    ,      A  ., 
ii,  129  ;   I  Kaii  1         \\  n    0HRID1  1 1), 
\..    ii.    806  ;      Qoi  D80HMID1   ,      \   . 
Kailan),     i.,    li, 
72:). 
uohavlout     "i       ni  i'i"" '       '  "I     in 
(Kaii 

iii-m    method  of,    by   il"'  ■<  tlon   "l 
i  lil,. i  III  i 

\  . 
■■I... 


Esters,  formation  of,  from  amides  and 
alcohols  (Acree),  A.,  ii,  652. 

production  of  oletines  from  the 
decomposition  of  (Colson),  A.,  i,  1. 

containing  nitrogen,  condensation  of 
(Leuchs  and  Geserick),  A.,  i,  106. 

condensation  of  ethyl  carbamate  with 
(Diels),  A.,  i,  461. 

of  organic  acids,  action  of  ethyl  carb- 
amate on  (Ruhemann  and  Priest- 
let),  T.,  44<1  ;  P.,  62. 

of  organic  unsaturated  acids,  additive 
capacity  ot  (RlEDEL  and  SCHTJLZ), 
A.,  i,  581. 

of  dibasic  acids,  saponification  in 
stages  of  (Meter)  A.,  ii,  391,  .S03. 

ind  acids,  higher  fatty,  indination  "I 
;Riedel)  A.,  i,  204. 

of  salicylic  acid  and  the  higher  al i - 
phatic  acids  (Sulzberger),  A.,  i, 
".hi. 

of  the  cyclic  series,  preparation  of 
BEHAL),  A.,  i.  1  1.".. 

of  0-amino-a-hydroxy-acids,  prepara- 
tion of  acyl  derivatives  of  (Les 
ETABH8SEM)  s  Is  Por/LENC FrERES), 
A.,  i,  220. 

ether,  preparation  of  (Pali '»h  ,   \. , 

i.  859. 
unsymmetrical       dialkylmalio      and 
diethyloxalacetic,       synthesis       of 
l;  L880VI  .ind  I'.  wkr),  A.,  i,  631. 
See  also  0-Ketonic  esters  and  Aceto 
acetic  est  its. 
Ethane,  dispersion  of  light  in  (Loria), 
A.,  ii,   If,::. 
flnororfibromo  .    and    a-flunro-aajS'trt- 
bromo   Swarts  .  A.,  i,  889. 
Ethenoid  groups,  optical  activity  ,>l  acids 
containing  two  adjaconl     Silditi  h 

T..  1570  ;    P.,  211. 
Ether,     luminiferous,     concerning     the 
KlJRBATOFF),   A,,  ii,  109. 

Ether,  formation  of  an,  by  dehydration 
of  the  alcohol  by  heat  (Cadre),  A.,  i, 



i     1 1   '  i.    from     I  I'iiicnr.     sulphurio 
hoi  oni  wati  i    3m  i  iinoi  i'  . 

A.,  i.'.U'J. 

Ether.     See  also  Ethy  1  ether. 
Ether  alcohols  of  the  type,  R'<  I'OH 

(III     l'ih'»n  ,   \.  i.  869. 
Ethor  esters.     Sei  tlier. 

Etheroal  oils      See  Oils,  vegetable, 

Ethers,  preparation  "I     - I 

i,  127. 

an  (Karvoni  209 

di  rivativc  i  "i  monolt  il  I  (Oau 

I  llll    I  \     .     I, 

pie,     01 on     'Id"  I      and 

■  ii  ion      I  '  ni  i  , 

I  KoNOWALOFl 
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Etholides.     See  Waxes  of  the  Coniferae. 
Ethoxide,  calcium,  and  condensations  by 

iI'ekkin  and  Pratt),  T.,  161 ;  P.,  18. 
5-Ethoxy-2-acetylphenyl  mercaptan 

I M'.BWEKKE  VOI'.M.  MEISTER,  L.UCIUS, 

k  BruniNg),  A.,  i,  240. 
5-Ethoxy-2-aldehydophenoxyacetic  acid 

and  its  ethyl  ester  (Dumont  and  v. 

Eostakbcki),  A.,  i,  ;ii0. 
2-Ethoxybenzoic  acid,  3:5-<ftnitro-  (Ull- 

mann  and  ENGI    A.,  i,  474. 
2-Ethoxy y-benzoqumone  ;'-tolylimine 

(JACOBSON  and  Huber),  A.,  i,  853. 
5-Ethoxy-l-  and  -3  benzyluracils  (John- 

son  and  Jones),  A.,  i,  60. 
fl-Ethoxybutan  y  one  (G  wthier),  A.,  i, 

354. 
Ethoxychloroacetyl    chloride    (Foster, 

A.,  i,  356. 
Ethoxycoumalindicarboxylic  acid,  ethyl 

ester,    and    ammonia  or  alkylamines, 

constitution  of  iminn-compounds  from 
GuTHZEIT  and  ETSSEN),  A.,  i,  674. 
4  Ethoxycovunarin(AN.seHUTz,  Anspaoh, 

Fresenius,  and  CLATTS),  A.,  i,  662. 

4  Ethoxycoumarin-3-carboxylic  acid,  and 
its  ethyl  ester  (Axschutz,  Axspach, 
FreSENIUS,  and  CLAUS),  A.,  i,  661. 

5-Ethoxycoumarone  (Dumont  and  v. 
Eostakeoki),  A.,  i,  320. 

5  Ethoxy  4:5-di-/i-bromophenyl<s«gly- 
oxalone  (Biltz  and  Kimpel),  A.,   i, 
743. 

5-Ethoxy  2:3  -dimethyldiphenyl,  4:6'- 
-''/amino-,  and  bisazo-compound  from 
(JA00B80N  and  Jankowski),  A.,  i,  853. 

4  Ethoxy-3:4  diphenyl  5-benzylidene-2- 
methyl-A- ciA/.jpentenone  (Gray),  T. , 
2135. 

5  Ethoxy-4:5-diphenyl-l  ethylis.gly- 
oxalone  (Biltz  and  Kosegarten),  A., 
i,  744. 

5-Ethoxy-4:5-diphenyUv»glyoxalone  and 

its   acetate,    and  3:4-n?i'chloro-  (Biltz 

and  Rimi'El),  A.,  i,  742. 
5  Ethoxy-4:5  diphenyl- 1-methyl/sogly- 

oxalone   (Biltz  and  Kimpel),  A.,   i, 

74:i. 
4-Ethoxy  3:4-diphenyl  2  methyl- A2- 

1  •}/'  /"pentenone  (Gray),  T.,  2134. 
5  Ethoxy-2  ethylcoumarone   (v.    Kosta 

nfc  ki  and  Tamror),  A.,  i,  320. 
5  Ethoxy-2  ethylthiol-1-  and  -3-benzyl 

6  pyrimidonee  (Johnson  and  Jones) 

A.,  i,  60. 
5  Ethoxy  2-ethylthiol-l-  and  -3-methyl 

6-pyrimidones  (Johnson  and  Junes 

A.,  i,  423. 
a-Ethoxy  //.-A.hexylmalonic    acid,   ethy] 

ester  (Hope  and  Pbrkin),  T.,  1366. 
Ethoxyleucomalachite  greens  ( V otocek 

and  Krauz),  A.,  i,  519. 


4  Ethoxy  7  methylcoumarin-3  carb- 
oxylic   acid,   ethy]    ester   (AnbCHUTZ, 
Wagner,  and  .Iunkf.rsdorf),  A.,   i, 
663. 

5  Ethoxy-2  methylcoumarone    (v.    Kos- 
tanecki  and  Tambor),  A.,  i,  320. 

3'  Ethoxy-3  niethyldiphenyl,        l':6-di- 

amino-,  and   its   dibenzoyl   and   di-p- 

nitrohenzvlidene  derivatives  (Jacobson" 

and  Htber),  A.,  i,  853. 
2 -Ethoxy  3-methyldiphenylamine,       6- 

amino-,  and  stilbazonium  base   from, 

.1  icqbson  and  Huber),  A.,  i,  853. 
3-Ethoxy  4-methyldiphenylamine,      4'- 

auiino-,    and    its    hydrochloride,    and 

acetyl    and     salicylidene     derivatives 

(JACOBSON  and  Hfrer),  A.,  i,  852. 
2-Ethoxy-l-methyli'/ci'«hexane  (Murat), 

A.,  i,  146. 
5-Ethoxy  3-methyl-6-pyrimidone,  2-thio- 

(Johnson  and  Jones),  A.,  i,  423. 
Ethoxymethylthiocarbamide     (Johnson 

and  Guest),  A.,  i,  371. 
5-Ethoxy -2-methylthiolbenzoic  acid 

(Farbwerke  vorm.  Meister,  Lucius, 

,v  Brvning),  A.,  i,  797. 
5  Ethoxy-2-methylthiolpyrimidine,      6- 

chloro-,   and    6-thio-    (Johnson    and 

Guest),  A.,  i,  745. 
1-Ethoxynaphthalene,  2-aniino-,  and  its 

acetyl  derivative  (Noeltixg,  Grand- 

mougix,  and  Freimann),  A.,  i,  442. 
S-Ethoxypentan-7-one  (Gauthier),  A., 

i,  354. 
2-Etboxyperimidine  and  its  hydrochlor- 
ide   and    sulphate    (Sachs,     A.,     i, 

431. 
/'-Ethoxyphenacyldialuric  acid,  bromo-, 

and  its  acetyl  derivative  (KUHLING  and 

Schneider),  A.,  i,  425. 
/i-Ethoxyphenacyl/whydantoic  acid 

(Kuhlini;    and    Schneider),    A.,    i, 

425. 
p-Ethoxyphenacy  ltartronuric  acid  a  ml  i  t  s 

lead  salt  (KiJHLLNG  and  Schneider), 

A.,  i,  424. 
/i-Ethoxyphenylaminomethylsulphurous 

acid,  preparation  of  salts  of,   and  its 

sodium  salt  (Letetit),  A.,  i,  569. 
/i-Ethoxyphenyliminocamphor    and    its 

hydrochloride     and     hydroxylamino- 

derivative  (F0R8TER  and  THORNLBY), 

T.,  952. 
p-Ethoxyphenyltartronic    acid,    methyl 

ester    ilii'TOT    and    EstEva).     A.,    i, 

306. 
Ethoxypropiophenone   and    phenylhydr- 

azone  (Kohler),  A.,  i,  939. 
Ethoxyiwpropylacetoacetic    acid,   ethyl 

esteranditssodin-derivativel  Mkri.ing, 

Wei.de,  ElOHWBDE,  and  Skita),  A.,  i, 

480. 
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l-Ethoxy-l-!-'<<  propyl'-;/'- Arpropane^IiitiY- 
lants),  A.,  1,  'J_7. 

5-Etb.oxypyrimidine,  '2:fi-i/<chloro-  and 
2:6-rfrthio-  (dithio-5-clhoxyuracil) 

(Johnson  and  Guest),  A.,  i,  745. 

Ethoxyquinazoline,  2-  and  -1-  (Bogekt 
and  May),  A.,  i,  329. 

Ethoxy-»-quinocatechol,  faxochloro-, 
hemi.ether  of  (Jackson  and  Kelley), 
A.,  i,  495. 

2-Ethoxyquinoline,  compound  of,  with 
mercuric  chloride  (Bogert  and  May), 
A.,  i,  329. 

;>-Ethoxysalicylaldehyde  (Dumont  and 
v.  Kostanecki),  A.,  i,  320. 

4-Ethoxytoluene,  2:5-<£ihydroxy-  (Jacob- 
son  and  Jankowski),  A.,  i,  853. 

4-Ethoxy-2:5-toluquinone  (Jacobson  and 
Jankowski),  A.,  i,  853. 

4-Ethoxy-2:5-toluquinone-2i4'-xi-xylyl- 
imine   (Jacobson  and   Fabian),   A., 
i,  854. 

3-Ethoxy-2:6:3'-trimetliyldiphenyl,  1:6'- 
rfiamino-,  and  its  diformyl  and  disali- 
cylideue  derivatives,  and  bisazo -com- 
pound from  (Jacoiismn  and  Fulda), 
A.,  i,  854. 

5-Ethoxy-2:3:5'-trimethyldiphenyl,  1  '_' 
dtamino-,  audits  diealicyhdene  deriva- 
tive (Jacobson  and  Fabian),    A.,   i, 
854. 

3-Ethoxy-2:6:4'-trimethyldiphenylaniine, 
4-aiiiiini  ,  and  its  Balii  ylidene  derivative 

(JaCOBBOH  and  FULBA),  A.,  i,  868. 
5-Ethoxy-2:4:2'-trimethyldiphenylani- 
ine,  4-amino-,  and  its  acetyl  and  Bali- 
oyhdene  derivatives,  and  4'-hydroxy- 

(JACOBBON  and  Fabian'.  A.,  i,  854. 
5-Ethoxyuracil,  dtthio-     See  5-Ethoxy- 

pyrimidine,  2:6-cKthio-. 
/"•Ethoxyvinylthiolbenzoic    acid,    wdi 

chloro-  (Badibohb  amiin    \  Soda- 

Babbik),  A.,  i,  719. 
4  Ethoxy-5-<«-xylidene,       oetyl    derive 

tive,  and  thiocarbamide  ol  [Jacobson 

and   li'ii.A),   A.,  i,    - 
4  Ethoxy  <«  2:5-xyloquinono  and  corre- 
sponding dihydroxy  compound  Jacob- 
mi   l  i  i  da),  A.,  i,  868, 
Ethyl  alcohol,    preparation   of  absolute 
POM]   I  1007   .    A  .  i.  126  ;     Phtl  B 

distillation  ami  notification  "I  i  lecture 

ii, .hi     Do*  viii'. 
ammonium   sulphate,    and    ohloride, 
an  I  watei ,  equilibrium  In  thi 

I.  Ill     i  \V|I:,\I    I  ),     A.,     II, 

hloride,  and  todium  nil] 

■■     ■  i       H  IKBUS   and 

hi       I.  .      I  \        II,    *12. 

•  •i  tnixtui 'i,  "iili  <i  li  %  I 

etl  A.,  i,  80. 


Ethyl     alcohol     and    water,    viscosity- 
concentration   curves    for   (Dun- 
stan  and  Timi.k),  T.,  1559  ;  P., 
219. 
density  of  mixtures  of  (SoHWBBs), 

A.,  ii.  794. 
mixtures     of,     application    of    the 
formula1    of    l'ulfrich    and    Hess 
to    (Doroschewsky-  and   Dvor- 
shiantschik),  A.,  ii,  841. 
reflective  power  of  (Kcbens  and  Lad- 

enburg),  A.,  ii,  105. 
impurities,  and  denaturing  agents  of, 
action  of,   on   metals  (Ducuemin), 
A.,  i,  450. 
vapour,  formation  of  butyric  acid  from, 

I  iv  t  lie  silent  elect  lie  discharge  (L5B 
A.,  i,  759. 

and  nitrogen,  formation  of  nitrogenous 
compounds  from,  by  the  silent  elec- 
tric discharge  (Lob),  A.,  i,  769. 

reductions  with  (PONZJto),  A.,  i, 
851. 

electrolytic  oxidation  of,  to  acetic  acid 
(Askenasy-,  Leisek,  and  Giun- 
stein),  A.,  i,  869. 

and  carbolic  acid,  physiological  an- 
tagonism of  (Taylor),  A.,  ii,  81. 

detection  of.  in  chloroform  (KrscoNl), 
A.,  ii,  768. 

detection  of  methyl  alcohol  in  (VoBI- 
\..  ii.  B84, 
Ethyl  antimonite   [MacKby),  T.,  607; 
P.,  98. 

bromide,  and  air,  secondary    Etontgen 
radiation    from    (Crowthi  b  ,    L 
ii,  535. 

chloride,  chlorination  of  (Staedei.), 
A.,  i,  758  |  (D'Ans  and  K  m  rasi  a), 
A.,  i,  764. 

"Mluoro   (SWABTS),  A.,  i.  202. 
Ethylether,  purification  of  (Gabbarini  , 
A.,  i,  826. 

purifying    and    extraction    apparatus 

I I  in  psi  ii  |,   V,  l,  547. 
commercial,  purification  of  (Bbih),   \ 

i.  81. 
/','/',  \  Bpacial  representation  ofthl 
I,  m,    anthracpiinone    and     ^Smits\ 
A.,   n,   987. 

influence  of  « atei  and  alcohol  on  its 
boiling  point     W  I  de  and    I'innk- 

m ,1.11.1' 

ami  mixtures  ol  ethj  I  ethei  and  ethj  I 

alcohol,  expansion  ol    Bam),   \  .  i. 

behaviour  of,   on   tl  ol    in 

ele, llleal     I  nil,  lit     (SOHB |,       \    . 

ii,    i 

■;...  hloro  ,  pn  p  tration  and  pbysi 
eal  properties  ol    \nn  n  and 
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Ethyl  iodide,  condensation  of,  with  ethyl 

acetoacetate,    by   calcium    ethoxide 

(Perkin  and  Pratt),  T.,  162. 
nitrate  and  p-bromophenylacetonitrile, 

condensation   of   (WlSLICJKNUS   and 

Elvert),  A.,  i,  29. 
nitrite,  kinetics  of  the  formation  and 

saponification  of  (Fischer),  A.,  ii, 

32. 
sodium  thiosulphate,  action  of  acids  on 

(Gutmann),  A.,  i,   128. 
a-Ethyladipic   acid,   formation  of,  from 
8-cyanoheptoic      acid       (Best      and 
Thorpe),   T..    714;    P.,   93. 
Ethylamine,  condensation  of  dimethyl- 

dihydroresorcin    with    (Haas),    T. , 

421  ;  P.,  19. 
cobaltinitrite,    preparation    of   (Cun- 

KINGHAM  and  Perkin),  T.,  1565. 
halides,  isodimorphism  of  (Marais), 

A.,  i,  86. 
styphnate,    preparation    and    crystal- 
lography of  (Jerusalem),  T.,  1287. 
4-Ethylaminobenzoic      acid,      3-nitro-, 

ethyl  ester  (Reyerdix  and  DE  Li  c), 

A.,'i.  476. 
3:5-rfmitro-  (Reverdin  and  DE  Luc), 

A.,  i,  477. 
c'  Ethylaminoheptoic  acid  and  its  platini- 

chloride  (v.  Braux),  A.,  i,  508. 
4-Ethylamino-7-methylcoumarin      Ass 
chctz,  Wagner,  and  Juxkersdorf), 
A.,  i,  664. 
y)-Ethylaminophenol     (Aktien-Gesell- 

SCHAFT    FIR     AnILIN-FaBRIKATION), 

A.,  i,  222. 
Ethylammonium  iridichloride  (Gutbier 

and  Lindner),  A.,  ii,  1025. 

tungstate  (Ekeley),  A.,  i,  556. 
Ethyl'<"amylcarbinol  ami  its  acetyl  de- 
rivative (Bi'ei.ens),  A.,  i,  78. 
Ethyl    i.yiamyl   ether,    /3-chloro-   (Gau- 

thier),  A.,  i.  354, 
A'-Ethylanthranilic  acid,  ethylester,  and 
5-nitroso-,   methyl  aud  ethyl  esters 
(Houben,    Brassert,   and   Etitn- 
ger),  A.,  i,  795. 

5-nitroso-    (Houren,    Brassert,  and 
Ettincer),   A.,  i,   646. 
Ethylbenzene,  and  2-nitro-4-aniiuo-,  and 

its   acetyl  derivative,    and    s-dinitro- 

amino-   (Schultz  and  Sander),  A., 

i,  639. 
2-Ethylbenzopyronium  ferrichloride 

(Decker  aud  v.  Fellenberg),  A.,  i, 

116. 
2-Ethylbenzf'voxazolone      I BAMBERGBB 

and  Pyman),  A.,  i,    57 1. 
Ethylbutyl-        and  /vbutyl-aniline 

(Frohlich),  A.,  i,  376. 
Ethyl    tsobatyl   ether,   /3-chloro-  (Gau- 

thier),  A.,  i,  354. 


a-Ethylbutyric  acid,  a-bromo-,  ethyl 
eatet  [Rassow  and  Bauer),  A.,  i, 
758, 

3  Ethylcarboxybenzotetronic  acid  •  :hloi  - 
ide.  See  Coumarin-3-carboxylic  acid, 
4-chIoro-,  ethyl  ester. 

3  Ethylcarboxy-6-chlorobenzotetronic 
acid.    See  Coumarin-3-carboxylic  acid, 
6-chluro-  4  hydroxy,  ethyl  ester. 

Ethyl-i/''-      and       -fri'-chlorocarbamide 
C'hatiaway  and  W'l'Nscii),  T.,  132. 
EthyiMmchlorophthalide  (Bader),  A., 

l.  585. 
Ethylcinchotoxol      (CoMANDUCCI      and 

Melons),  A.,  i,  409. 
EthyldifA/amyl/sucarbamide     (SIcKee), 

A.,  i,  636. 
Ethyldii's"butylurethane.       See     Dii'-so- 

butylcarbamic  acid,  ethyl  ester. 
1-Ethyldihydroquinoline,  4-cyauo- 

Ku'fmans  and  Alp.krtini),   A.,  i, 

95S. 

4  Ethyl-3:4-dihydro-l:2:4:5-tetrazine- 
3:6-dicarboxylamide     (Curtius,    Da- 

RAPSKY,  and  Mci.i.er),  A.,  i,  848. 
Ethyldipropyl/xocarbamide      (McKee), 

A.,  i,  636. 
Ethyldipropylurethane.     See  Dipropyl- 

carbamic  arid,  ethyl  ester. 
Ethylene,    synthesis    of,    from    carbon 

monoxide  and  hydrogen  by  contact 

with  nickel  and  palladium  (Orloff), 

T.,  i,  77. 
dispersion  of  light  in  (Loria).  A.,  i, 

453. 
reduction  of  (Paal  and  HarxmAKN), 

A.,  i,  545. 
derivatives  of,  with  ter-  and  quinqui- 
valent iodine  (Thiele  and  Haakh), 

A.,  i,  865. 
dtbromide,  action  of,  on  methylaniline 

(Dunlop  and  Jones),  T.,  416 ;  P.,61. 
iodochloride,       chloro-      and      iodo- 

(THLELE  and  Haakh),  A.,  i,  866. 
ozonide  (Harries  and   Koetschau), 

A.,  i,  755. 
Ethylene,  fl-chloro-a-iodoso-,  anditsaee- 

tate  and  chromate.  and  jS-chloro-a- 

iodoxv  (Thiele  and  Haakh),  A.,  i, 

S66. 
"s tluorobromo-  (Swarts),  A.,  i,  689. 
Ethylene  derivatives,  stereochemistry  of 

(HOBRING  and  BAUH),  A.,  i,  788. 
Ethylene  glycol,  physico-chemical  pro- 

perties    of    its    solution    in    water 

(SCHWERS  .  A.,  i,  80. 
electrolysis    of    (Lob    and     Pilver- 

u  lcher),  A.,  i,  352. 
aomethyl  ether,  salts  of  (Pai.omaa), 

A.,  i,  869. 
monopropyl  and  monoaliyl   ethers  of 

(Palomaa),  A.,  i,  869. 
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Ethylene  Unkings,  conjugated,  course  of 
addition  of  bromine  to  (Strats),  A., 
i,  638. 
Ethylenebis  ^kairolinium  iodide  and 
platinichloride  (Wedekind),  A.,  i, 
184. 
Ethylenediamine  peribdide    (Linarix), 

A.,  i.  709. 
Ethylenediammonium  iridichloride 

Gdtbier  and  Linden),  A.,  ii,  1026. 
tungstatc  i  Eki'm.v  i.  A.,  i,  556. 
double  salts  of  metals,  morphotrophy 
of(RoSICK.i  I,  A.,  i.  458. 
Ethylene  di  2  stilbenyl  ether  (v.   Kos- 

taxecki  and  Tambor),  A.,  i,  225. 
Ethyleneglycolcarbonic    acid,    calcium 
salt  (Siegfuteii  and  Howw.ianz),  A., 
i,  af.'J. 
Ethylenic   compounds,    aromatic,    poly- 
merisation   of    (FrANCESCONI    and 
PrxEMU'l.  A.,  i,  226. 
containing  nitrogen  (Busignies),  A., 
i,  736. 

6  Ethyl  a  ethyleno  a  ethoxybutane 
(Brtylants),  A.,  i,  228. 

Ethylglaucophanic  acid,  p-bromo-  and 
p-iodo-aniline,  pyridine,  p-bromo- 
ami  /j-iodo-niiiiiiilinp,  casium  and 
rubidium  salts  (LlBBERMANN  and 
Tuivhsass),  A.,  i,  405. 

7  Ethylhexan-5-one,7-liy<lroxy-(l'.i.Aish'. 
and  MaiBX),  A.,  I,  85. 

5  Ethylheptan-t  onoic  acid,  ethyl  estei 
(Blaise and  Koeiii.br),  A.,  i,  478. 

o-Ethylhydantoin  (KoENIGS  and  Ms  n.  , 
A.,  i,  87. 

Ethyl  hydroxy  -tert  .-butyl  ketoxime. 
phenylhydrazone,  Bemicarbazone,  and 
pin  in  inrethane    l  I'm.  use    and    1 1 1  B 

KAN),   A.,  i 
.V-Ethyl--  hydroxy laminobenzoic     acid 
Bambbroeb  and  Pyman),  A.,  i,  574. 
Ethylidenebis  4-hydroxy-7-methylcou 

marin     (AnsOHUTZ,      WaQXEU,      and 

.1 1  nkebbdobf),  A.,  i,  88  i. 
Ethylidenedi  /'-aminoacetophenone.  In- 

chloro     Win  ILXB  and  jord i\),  A., 

i.  674. 
Ethylidcnedi  m      and      p  aminobenzoic 

acids,  (richloro     Win  in  i:  aud  Jon 
I 
Ethylidenedi  5-bromo  2-nminobcnzoic 

acid,  fi  ichloro      W  i  d  Job 

A.,  i,  t ; 7 : : . 
Ethylidcnedi-"i  bromoanilim 

wheel:  i:  in!  Jordan),  L,  i,  i 

Ethyl idenodi-4-bromo-l  naphthylamine. 

I. no      I  Win  i  i  i  i        i.. I    JORDAN  I. 

Ethylidrnodi  /»  bromo-'-    and      <e  nitro 
aniln  ire-      (Win 

.loi  I 


Ethylidenedi-/.)-chloro-/'-toluidine,  tri- 
chloro-  (Wheeler  and  Jordan),  A., 
i,  673. 

Ethylidenedi -^-iodoaniline,  ,'n'chloro- 
CWiief.i.ei;  and  JORDAN),  A.,  i, 
673. 

Ethylidenedi-/)  nitro-o-toluidine,  tri- 
cliloro-  (Wheei.ek  and  Jordan),  A., 
i,  67:i. 

Ethylidenedi"  and- i/i -nitro-;'toluidine, 
frichloro-  (Wheei.ek  and  Jordan  . 
A.,  i,  67S. 

Ethylideneiminosulphonic  acid,  bar- 
ium salt  (Ciiemisciie  Farrik  VON 
Heyden  Akt.-Ges. ),  A.,  i,  704. 

Ethylidene''.'W"pentane  and  its  nitroso- 
chloride,  and  nitroldiperido  (Wal- 
i.seii  and  v.  Marth's),  A.,  i, 
3S5. 

'  -Ethyliminodiacetic  acid,  diethyl  ester 
and  its  nitroso-derivative  and  their 
refractions  [Stadnikoff),  A.,  ii, 
843. 

5-Ethyliminol:ldimethyl;/'-/ohexan-3- 
one,  4-nximino-  (11aas\,  T.,  423. 

5  Ethy limino- 1 : 1  -dimethyl  &3-rw-h- 
hexen  3-ol     and     its     hydrochloride 
and      platisiohloride      (Haas),      'I'., 
122. 

Ethyli'vckairolinium.  platinichloride  of, 
and  bromo  .and  iodide of  (WEDEKIND), 
A.,  i,  L84. 

Ethylmalonamide  i  Conrad  and 
SCHULZB),  A.,  i,  213. 

Ethylmorphine  psriodide  (LlNARrx),  A., 
i.  7'i'.'. 

4  Ethylnitro  and  nitroso  aminobenzoic 
acids,  8:6-rfiniti~o-,  and  their  ethyl 
esters  iKis  BKDIN  and  as  Luc),  A.,  i, 
177. 

Ethylnitrolic  acid,  oolonred  and  colour- 
less salts  of  II  is  rZSCH  and  K  s\  18IH 
ski).  A.,  i,  281. 

1  Ethyl;/.  Apentau  l-ol  (WALtAOH  and 
v.  Martii's),  A.,  i.  886, 

2  Ethyli/-/„pentan-l  one,  and  2  < 

and    their    si  uiirni  lu.ones    ilii'sr  and 

T ni   .  T  .  718  ;  P.,  98. 

1  Ethyl-A'  - //cAipentene  and  its  oitroso- 
chloride  and  ozi W  si  i  sen  :ind  \ . 

M  SI:  I  II-    I,    A.,     i,    885, 

1  Ethyl- A1  -i-.i/e/npenten  2  one     (Wai 

i  m  ii    and     v.     Mahtii    i      a.,    i, 

2  Ethylperimidine  and  lAOHB, 

i.,  I,   l    i 
p  Ethylphonol,  bromo 

ttie  (Zinoki 
I  Hi  \..  i.  24. 

0  Ethylphnnyl  mothoxymethyl  other,  a- 

hydrol         M.  i  i  is.,  and  B  si  H  I,  A.,  i, 
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10  Ethylphthaloperine,         10-hydroxy- 

i  Sachs,   A.,   i,    430. 
Ethylpiperidine  hydriodide  of,  and  4-/3- 
hydroxy-  (i-pipecolylalkine),   and   its 
aurichloride  and  picrate  (LbFFLEB  and 
Stibtzbl),  A.,  i,  18-2. 
a-Ethylpiperidylalkine,  optically  active 
(conhydrinc),  constitution  of(L6FFLBB 
and  TsCHUNKE),  A.,  i.  324. 
3  Ethyl  2-propylbenzopyranol  (  Decker 

and  v.  FelLENBERG),  A.,  i.  117. 
3  Ethyl-2-propylbenzopyronium      ferri- 
chloride    (DECKER    and    v.     Fellen- 
bkrg),  A.,  i,  117. 
Ethyl        propyl        ether.        /3-chloro- 
(Gauthier),  A.,  i,  354. 
,8-iodo-  (Karvonen),  A.,  i,  202. 
Ethyl   /sopropyl    ketone   semicarbazone 

(Blaise  and  Herman  I,  A.,  i,  633. 
Ethylpyridine,  4-0-hydroxy-   [i-picolyl- 
alkiix)  and  its  pyridonium  isomeride 
(Loffler    and     Stibtzbl),     A.,     i, 
181. 
2  Ethylquinazoline,  /iVroehloro-(Bor.ERT 

and  May),  A.,  i,  330. 
l-Etb.yl-2-quinolone,    5-amino-,   and   its 
hydrochloride    (Decker   and   Eng- 
ler),  A.,  i,  512. 
4-cyano-(KAtTFMANN  ami  Albertinj  i, 
A.,  i,  958. 
fl'-Ethylquinuclidine,  a-oximino-  (Rabe, 
Kuliga,     and    Xaumann),     A.,     i, 
407. 
JV-Ethyltetrahydropapaverine    and    its 

picrate  (Pyman),  T.,  1744. 
1-Ethyltetrahydroquinoline   picrate  (v. 

BrAUN),  A.,  i,  604. 
o  Ethylthiolbenzoie  acid  and   its  ethyl 
ester  (Farbwerke   vorm.   Meistek 
Lucius,  &  Bruning),  A.,  i,  231. 
2-Ethylthiol-5  benzyl-4-methyldihydro- 
6  pyrimidone  (Wheeler  and  McFar- 
lanh),  A.,  i,  678. 
6Ethylthiol  3-methylacetophenone 
(AttWERS  and  Ajrntjt),  A.,  i,  669. 
2  Ethylthiol  5  methyl  6-pyrimidone-4- 
carboxylic   acid   and   its  ethyl   ester 
(Johnson  and    Mackenzie),    A.,   i, 
840. 
2-Ethylthiolpyrimidine.  6-thio- 

(WhEELER     and     LlDDLE),      A.,      i, 
61. 
a-Ethyl<'s"valeric  acid,  0-hydroxy-,  and 
its  ethyl  ester  (Blaise  and  Maire), 
A.,  i,  85. 
a-  and  /3-Eucaine,  reaction  to  distinguish 
between   (CANDUSSIO),    A.,   ii,    150, 
838. 
new  reaction  to  distinguish  between, 
and  distinction  from  cocaine  and  its 
substitutes     Sapobetti),     A.,     ii, 
771. 


Eucalyptus  occidadalis,  tannin  from  the 
bark  maletto-bark)  of  (Dkkker),  A.,  i, 
403. 

tfyptus  Budderi,  oil  from  (Schimmel 
&Co.),  A.,  i.  113 
Eugenol,     estimation     of,     in     cloves 

(Reich),  A.,  ii,  944. 
Eugenol- and  /-"eugenol  acetamides,  pre- 
paration of  .Y-suhstit  uted  ami  unmet  hyl 
derivatives  of  (Einhorn),  A.,  i,  508. 
Eugenolacetopiperidylmethylamide  and 
its  hydrochloride  Einhorn),  A.,i,508. 
Eugenyl     camphor-0-sulpb.onate,     and 
hydrogen  camphorate,  rotatory  pow- 
ers of  (Hilditgh),  T..  338. 
methyl  ether <rcozonide  (Ma.iima),  A., 
i,  945. 
/-"Eugenyl  camphor-j8-sulphonate,   and 
hydrogen    camphorate,    and    rotatory 
powers  of  (Hilditch),  T.,  338. 
Euquinine  guaiacolsulphonate  (Taglia- 

vini).  A.,  i.  224. 
Euxanthone,    two    isomeric,    monoalkvl 
ethers   of    (Herzig   and    KliMOSCh), 
A.,   i,  46. 
Evaporation,    cold    produced    by,    and 
atmospheric  humidity,  lecture  demon- 
stration of  (Stroman),  A.,  ii,  308. 
Evodia  hortenris.     See  "  Usi  "  leaves. 
Excretion  and  detection  of  atoxyl  in  the 
urine   (Luckemann    and    Paucke), 
A.,  ii,  167. 
of     creatinine,     oxygen     and     (van 
Hoogenhuyze    and    Veri'Loegh), 
A.,  ii,  331. 
of    iodine   and    lithium   by    the    bile 

(FiucKEii),  A.,  ii,  79. 
of   iodine    from    the   dog's  organism 
(ABDERHALDBN  and  8LAVU),  A.,  ii, 
820. 
of  magnesium  and  calcium  (Mendel 

and  Benedict),  A.,  ii,  253. 
of  total  nitrogen  and  uric  acid  during 
feeding  with  proteoses  (Asher  and 
Reichenau),  A.,  ii,  913. 
of     endogenous     purines,     effect     of 
muscular    work    on    (Kennawat), 
A.,  ii,  166. 
of  radium  emanations  by  the  human 
organism  (Kohlrausch  and  Pla  if., 
A.,  ii,  913. 
of  uric  acid  in  normal  man  (HANZLIK 

and  Hawk),  A.,  ii,  79. 
See  also  Urine. 
Expansion  of  gases  and  vapours,  lecture 
demonstration     of    (Keiienstorfp) 
A.,  ii,  307. 

of  gases,  coefficients  of  i  Lrauo),  A.,  ii, 
542. 

coefficient,  specific  collision,  surface 
tension  and  molecular  weight  of 
solvents  (Wai.I'En),  A.,  ii,  122. 
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Explosion  gases,  carbon  monoxide 
poisoning  by  (Lewin  and  PoPPEN- 
BERG),  A.,  ii,  690. 
Explosive  wave  in  explosive  mixtures  of 
gases,  lecture  experiment  to  demon- 
strate the  velocity  of  (Emich),  A.,  ii, 
656. 
Extraction  apparatus  (Fritsi  id,  A.,  i, 

547. 
for  simultaneously  extracting  a  solid 

and  filtering  the  solution  obtained 

(Record),  A.,  ii,  223. 
for     continuously     extracting     solids 

(Gebhard  and  Thompson),  A.,  ii, 

393. 
new  forms  of  percolating  and  (v.  DER 

Heihe),  A.,  ii,  431. 
new  condenser   for  (FraSCHINA),   A., 

ii,  564. 
simple,    for    extraction    in    the    cold 

(Sohroeder),  A.,  ii,  647. 
intermittent  or  continuous  (VlGREOX), 

A.,  ii,  655. 
fir   extraction    of   liquids  with  ether 

(Fiske),  A.,  ii,  656. 
simple,  for  fat  (Bowser),  A.,  ii,  770. 
for  plant  products  (Avi.n  and  PlCKLES), 

A.,  ii,  563. 
Extractor,    Scheduler's   modification   of, 
for  use  with  large  quantities  of  solid 
(Jackson  and  CLARKE),  A.,  ii,  826. 
Extraction  Tanaceti,  estimation  of  con- 
stituents Of  (MATTHES  and   SERGER), 
A.,  i,  945. 
Eye,   pupil  "f,  influence  of  calcium  on 
(AUBB  and  MELTZER),  A.,  ii,  909. 


Fasces,  animal  i  Km.mei  i  and  I iniMn  i  I   . 
A.,    ii,    52S  ;    (EmMETT),    A.,    ii, 

772. 

estimation  ol  fattj  matte:    in  (10m- 

iii  i  i  ,  a.,  ii,  :)■>. 

of  dogs,  the  content  of,  in  oholestorol 

;  coproeterol    Ki    BJ \  . 

ii,  71'. 

influent I  tolj  leni  diami i  hi 

cholesterol     ten!    m|    (Kirai 

Mi. ii".  A.,  ii,  7'.'. 

iln    cholesterol    oi  ntenl    of,    with 

ordinary    nutriti ind     aftei 

diniiir  tration      "i      ohi  ! 
(Kubumoto),  a.  ,  ii,  79. 
compai  i  'in  ">    ' 
and  tii  dried  |  Emmbi  i  and  Oium 

n  (Ob  api 

A  ,  i 
Faraday's    law.       See     nnl         | 


Farbelite  from    Nolso,    Fasroe    Islands 

(Heddle),  A.,  ii.  62. 
Fat,  C57H104O6,  from  oil  of  paisley  seeds 
(Vongerichten  and  KuIlLEl:),  A.,  i, 
454. 
Fat,  development  of,  in  the  black  walnut 

[Juglans  nigra  i  (M'Clesahan),  A., 

ii,  '.124. 
synthesis    in    the    epithelium    of    the 

frog's  intestine  during  fat  resorption 

(Noll),  A.,  ii,  327. 
animal  (Nvkad.v),  A.,  ii,  73. 
the  cutaneous  (UNNA  and  GoLODETZ), 

A.,  ii,  910. 
of    hens'    eggs    (PALADIKO),     A.,     ii, 

498. 
of  the  liver,  kidney,  and  heart  (Hart- 
ley), A.,  ii,  597. 
from    seed   of  Erylhrina   hypaphorus 

subumbrans      (Cohen),      A.,      ii, 

925. 

and  oils,  theory  of  hydrolysis  of 
(Kellker),  A.,  i,  '  357,  548, 
759. 

hydrolysis  of,  by  the  pancreatic  secre- 
tion, action  of  electrolj  tes  mi  (Ter- 
koine),  A.,  ii.  L97. 

natural,  occurri  nee  of  mixed  glycerides 
in  (Ki.imunt  and  MEISELS),  A.,  ii, 
597. 

catalytic  redaction  of  (Paal  and 
Roth  ,  A.,  i,  358. 

absorption  (Whitehead i,  a.,  ii,  498. 

stained  with  Sudan  111,  absorption  of, 
by  tlie  organism  (Mendel),  A.,  ii, 
717. 

digestion  of  (Levites),  A.,  ii,  904. 

extraction  of  phytosterols  ami  chol- 

estemls     from     ( II 1  mi  SCHKA      and 
Glo/TB  .  A.,  ii,  381. 

detection  of  bi  u.  oi  acid  in  |  Fischer 

and  1:1:1  i     '  i  i      L,  ii,  708. 
colour  reactions  of   Schli  ubi  »oj  d 

a.,  ii.  i tr. 

estimation  of,  in  pork  and  other  pro- 
duel    containing  nater  (Pi  ttau  a), 

A.,  ii.  628. 
Feeding  materials,  nature  of  tie    ai  Id 
soluble     phosphorus  ds    of 

some  important  (Hart  and  'I'm  i  im;- 
hau  .  A  ,  ii,  926. 
Felspar,    deoompi  by    water 

ili     i    .    \.,  ii,  I  16, 
'    H  i (VeJ         i  ■  I       '.112. 

pots  ii   ■  sloium  in,  and  the  I 

of  mj  urn  kil.     S.  ii  w  \n  i  ki  \   A.,  ii, 

E88. 

Fenchelylamino  mid    it     liyi 
oi'!    platini  hloridi      Win-. 
I,'i  i  1 1  i.',  A  .  i,  812, 

Fonolielyloiirbamide      (M  I  LI 

Rittbi     \ 
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Fenchelylcarbimide  and  carbamide 
derivative  with  piperidine  (Wallacb 
and  Bitter  .  A.,  i.  812. 
Fenchene  from  fenchyl  chloride  and 
potassium  hydroxide  (Kowdakoff  . 
A.,  i,  311. 
Fenchenonic  acid  and  its  phenylhydraz- 

one  (AsCHAN  i.  A.,  i,  659. 
Fencholic  acid,   Csoamyl   ester,    aDilide, 
and  chloride   (WALLACB  and   Wies- 
haus),  A.,  i,  812. 

Fencholic   acid    and    its   amide   and 
anilide  (Wallalii  and  HoMBEl 
A.,  i,  813. 
Fenchone,  alcohols  and  aromatic  hydro 
carbons    derived     from    (LiEROIDE), 
A.,  i,  596. 
racemic  pinacone  from  (Wallach  and 

WlENHAUS  .  A.,  i,  812. 
biological  oxidation  of  i Rimini  .    A.. 

i,  728. 
thio-  (Bihini),  A.,  i.  ,  25. 
/•-Fenchone,  synthesis  of  derivati 
(Bouveault  and  Levallois),  A.,  i, 
497,  595. 
Fenchyl  alcohol,  origin  of,  iu  the  hydra- 
tion  products   of  pinene  (Barrier 
and  GRIGNARD  .  A.,  i,  501. 
oxidation  of   (Buman.v    and    Zeit- 

SCHKL),  A.,  i,  658. 
thio-.    and     its     mercury    derivative 
(Bikini),  A.,  i.  725. 
Fenchyl  chloride   (KoNDAKOFF),  A.,  i. 

311. 
Fenchyl  derivatives    Kondakofi   .  A., 

i.  811. 
Fermentation,     influence    of    inorganic 
salts,     particularly      of      stannous 
chloride,  on  (GlHEL),  A.,  ii,  171. 
life     of    ye.ist     after    (KaysER    and 

Demolon),  A.,  ii,  823. 
acetic  acid,  in  urine,  action  of  ultra- 
violet rays  on  (Henri  and  SCHNITZ- 
LRR  .  A."  i 
alcoholic,    influence    of    aeration    on 
formation  of  volatile  prodi 
(KATSER   and    DEMOLON),    A.,  ii, 

170. 

paralysing     action     of     acids      on 
Rosenblatt  and   Rozenband), 

A.,  ii.  752. 
in      presence     of     sulphuric     acid 

(Martinand),  A.,  ii'.  822. 
reduction  of  nitrates  daring 

and  Marsigi  ia),  A.,  ii.  82. 
influence  of  humus  on  (Dzierzricki;. 

A.,  ii,  751. 
and     plant     respiration,     relation 

between   (KoSTi  rSI  HBFF  .  A  .  ii. 

s|. 

-c,    lactic    a.id    in      l',i  iiinkk 
and    MeiSBNHRIMER),  A.,  i.  >M. 


Fermentation    of    wines,    the   effect    of 
ammonium  salts  on  the  (BlERBEKG), 
A.,  ii,  428. 
of  fruit  and  grape  wines,  addition  of 
ammonium  salts  in  the  (BlERREl 
A.,  ii,  823. 
of  amino-acids  (Effroxt),  A.,  ii,  690. 
ammoniacal  (Effroxt),  A.,  ii,  255. 
cell-free,    attempts    to    explain,    by 
experiments    with    the    ultra-filter 
(v.  Lrbkdeff),  A.,  i,  863. 
citric  acid  (HERZOG  and  Pulotzky', 
A.,  i.  285. 
by     Ci''-  Buchner     and 

Wustbnfbld),  A.,  ii,  602. 
lactic  acid,  stereochemistry  of  (HERZOG 

and  Hortii),  A.,  ii,  601. 
nitrate,     quantitative    estimation    of 
(Franzen   and  LoHMANN),   A.,  ii, 
1044. 
yeast,  influence    of  ethyl   alcohol   on 

(Kochmann),  A.,  ii,  336. 
zymase,  function  of  organic  phosphorus 
compounds   in   (Iwanoff),    A.,   i, 
752  ' 
Fermentations,  simple  ventilating  tube 

Bjerregaard),  A.,  ii,  920. 
Fermented      beverages,     detection     of 
benzoic  and  salicylic  acids  in  (Robin), 
A.,  ii,  273. 
Ferments.     See  Enzymes. 
Ferratin,  Schmiedeberg's  (Salkowski), 

A.,  i,  274. 
Ferric  salts.     See  under  Iron. 
Ferrigallic  acid,  ehloro-,  and  hjdroxy- 
Silbermann  and  Ozorovitz),  A.,  i, 
32. 
Ferrites.     See  under  Iron. 
Ferroboride.   action    of  chlorine    on,  at 
high  temp  Hoffmann),  A., 

ii,  48. 
Ferrocyanides.     See  Iron  organic  com- 
pounds. 
Ferromagnetic  substances,  specific  heat 

of  (Dumas),  a.,  ii,  542. 
Ferrous  salts.      See  under  Iron. 
Fever,    destruction   of  body-protein   in 

Sh  vffer\  A.,  ii,  507. 
Fibre,  vegetable,  quick  identification  of 
U  \nea).  A.,  ii,  190. 
estimation    of,   by  reversed    filtration 
apparatus (Iwanowsky), A.,  ii,  272. 
"Fibre,    crude,''    nature  of   the  cutin 
contained  in  (Sutthoff),  A.,  ii.  695. 
Fibrin,  inhibiting  action  of  neutral  salts 
on    the     swelling    of    (Fishkr     and 
IfoORB),  A.,  i,  856. 
Filter  for  liquids  maintained  at  constant 
temperature      in      a      thermostat 
(MORAJ  I  -  ChOFBS),  A.,  ii,  393. 
funnel.     See  Funnel. 
holder  (Hansen),  A.,  ii,  35. 
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Filter,  metallic,  with  adjustable  uniform 
interstices      reducible      to      ultra- 
microscopic     dimensions      (Gobbi), 
A.,  ii,   BOO. 
paper,  preservation   of,   and   its  influ- 
ence  on   certain     estimations     (i)E 
Kokinck),  A.,  ii,  611. 
papers,    folded  quantitative    (Hart), 
A.,  ii,  178. 
Filters.  Berkefeld,  efficiency  of  (Bulloch 

and  Craw),  A.,  ii,  509. 
Filtering,  apparatus  for  decanting  and 

(Htoig),  A.,  ii,  307. 
Filtering     apparatus     for    microscopic 
colouring  matters  and  sterilised  solu- 
tions (DomInikiewicz),  A.,  ii,  656. 
Filtering  crucible,  new  (BbuNCk),  A., 

ii,  826. 
Filtration,  reversed,  apparatus  for,  and 
its  application  to  estimation  of  fibre 
IwAXnWSKY),  A.,  ii,  272. 

Fischer's  salt.     Soo  Potassium  cobalti- 

1 1 it  rite. 
Fisetol,     o-hydroxy-,     trimethy]    ether 
[6-kydr<xq/-2:i-dimeihoxyphenyl  mclh- 
oxymethyl  ketoms)  and  its  oxime  and 
tetramethyl  ether  (Hebzic  and  Hof- 
UAlffi),  A.,  i,  165. 
Fish  flesh,  extractives  from  (SiiVA),  A., 
ii,       77  ;      (SUZTJKI,      YOSHIMURA, 
Va.makaua,     and    Ikie),    A.,    ii, 
910. 
oils,    characterisation     of,    by     the 
bromine    additive    products    (I'.ri.i 
and  JoHANNESEN),  A.,  ii,  274. 
Fittig  reaction  and  the  dark  blue  .sodium 
bromide    resulting    from    sodium    and 
bromobenzene    Mob  B  I,  A.,  ii.  S85. 
Flame,  Bnnsen.     See  Bunsen  lame, 
oxyhydrogen,  temperatureof  (Bauer), 
A.,  ii.  657. 
Flames     <>f     different      temperatures, 
itro  oopio    investigation    of  Ihe 
behaviour     ol     metallic    salts    in 
Ai  KRBAi  n  i.  A.,  ii,  lor.,  279. 

electrical     c It  of     saline 

(Gob  i  i  epakoi  a-  ,  A.,  ii,  78  i. 
composition    "i     the    gases    in    very 
I". i  |  II  m:ii:  and  Hodsw  i\  .  A.,  ii, 

domonsl  rati i  the  pri  i  nee  ol  oi 

in  (M  INI  HOI  ;     I  "i  '■'■   .    V.  ii. 
Flasks,  measuring,  I'm  brating 

Id i),   \  .  i. 

Flavcoiinoi  (Qrandmougin  and  I 

L,  i 
Flavoni  mpletely  rnetli]  I 

Mi  RZIfl   and    ll"i  U  \  N  '■  I,    V  .    I, 

168 

Flavonol  pletch 

mi  thj  lated    (Waliascuko),    a  .    i 


Flavonols,  formation   of,    from  benzyl- 
idenecoumaranonts        Auwkrs      and 
Mi  i. lei:),  A.,  i,  45. 
Flesh,    influence    of    cold    storage    on 
iEmmett    and     Gwndley),    A.,    ii, 
508. 
Flour,  bleaching  of  i  Ladd  and  Bassett), 
A.,  i,  341  ;  (Halliburton),  A.,  ii, 
917. 
and  cereals,  action  of  sulphur  dioxide 
on  (Carteret  and  Carteret),  A., 
i,  341. 
Fluids,    propagation     of    "shocks"    in 

(Duhem),  A.,  ii,  974. 
Fluidity  aud  viscosity  (BlNGHAM   and 

Harrison),  A.,  ii,  382. 
Fluorene,   reduction  of,   in   presence  of 
nickel  oxide  (Ipatieff),  A.,  i,  466. 
hydrogenation    of    (Spiegel),   A.,   i, 

297. 
perhydi  ide    Si  hmidt  and  Fischer), 
A.",  i,  19. 
Fluorescein,  constitution  oft  K  eh  ism  ANN, 
DenGLEB,  and    SCHEDNERT),  A.,  i, 

249. 
and  quinolphthaleiii  dyes,  constitution 
of  (Kroi'p  and  Decker),  a.,  i,  248. 

preparation    of   the    sails   of   mercury 

derivatives  of     PAUL!    and    Ti:  vi 

MANN),  A.,  i,  2S0. 
sodium  sail  (Ai  rbe  and  Slagle),  A., 

i,  650. 
dj'bromo-,  asymmetric,  and  its  diacety] 

derivative  (Heller  and   Meyer), 

A.,  i.  585. 
Fluorescence,    colour    of,    and    solvent 

(S BF  i,  A.,   ii,  282. 

ul      potassium      quiuoldisulpkonate 

K  M    l-TMAW  |,    A.,    i.    '.111. 

of  waters,  processes  used  to  measure 
(Diekeri  ,  A.,  ii,  361. 
Fluorescent    substances    contained     in 

walei  ,  Dienkbt),  A.,  ii,  361  . 
Fluorides.  See  under  Fluorine, 
Fluorine,      presence     of,      in     grapes 

I  1,1  I'ERRl    ,    A.,   ii,  338. 

behaviour     of,      towards     nitre  i 
oxygen,  and  chlorine  ai   tin'  tem- 
pi rature  of  the  i  lecti  ic  are  ami  the 
induction    disch  irge        :  and 

ZeDNEU),   A ..  ii 

Fluorides,     new       Kiit,      Xi  i 

S.  mi  il  l:    and      III  EINZBI  m  \\n   . 
A.,  n,  244. 

Ill   Will.       \ll   \M"         V,    ii.    ' 

in  foods,  ap| til         I.;    malum  nl 

i :         i      \     Li,  S 

quantitative  (spare 

Inm  ol  i  III  ii  M  ll  D  and   I  Mm  |  I. 
\    ,    i 
Fluorine  organic  compound!.    Iioats   of 
i, am  itlon  of  (SwAin       a  ,  ii   ' 
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Fluorine,      detection       of,      in       beer 

(Flamanm.  A.,  ii,  180. 
colorinietric     method     of    estimating 

(MerwixI,  A.,  ii,  942. 
Fluoro-salts(Ei'Hi:AiMauil  Barteczko  , 

A.,  ii,  226. 
Fluorspar, blue, luminescence  phenomena 

of  (Meyer),  A.,  ii,  5. 
Fanictihun   officinale,   oil  from  (ScHIM- 

HBL  &  Co.),  A.,  i,  113. 
Foetus,    human,     purines     and     purine 
metabolism      of     the     (Wells    and 
Cooper),  A.,  ii,  1034. 
Foods,    so-called    nitrogen-free     extract 

substances  in(K(ixiG  and  Sutthofe), 

A.,  ii,  608. 
canned,  toxicology  of  tin  with  special 

reference    to    (Schryver'i,    A.,    ii, 

1013. 
detection  of  benzoic  acid  in  (JONES  I 

A.,  ii,  707. 
estimation  of  carbohydrates   in   (DEN 

Herder  ,  A.,  ii.  1057. 
apparatus   for   estimation  of  fluorides 

in  (Rosset),  A.,  ii,  933. 
volumetric  estimation   of  sulphurous 

acid  in  (Blarez  and  Chelle),  A.. 

ii,  343. 
detection  of  benzoic  acid  in  (Jon  I 

A.,  ii,  627. 
Forceps,  substitute  for  i  Easley),  A.,  ii, 

431. 
Formaldehyde,  is  it  produced  by  boiling 

solutions  of  sucrose  ?  (  La  W  all), 

A.,  ii,  835. 
condensation  of  (Loew),  A.,  i,  456. 
condensation   of  2-methylindole  with 

(Voisexet),  A.,  i,  607. 
action  of  phenylhydrazine  on  (Iljin), 

A.,  i,  675. 
assimilation  of  (Bokorny),  A.,  ii,  70. 
formation   of  glycogen   from,    in    the 

liver  (Grube),  A.,  ii,  328. 
gaseous,    behaviour    of    green    plants 

towards  (Grafe  and  VlESER),  A., 

ii,  922. 
nutrition  of  plants  with   (Bokorny), 

A.,  ii,  695. 
direct    detection    of,     in     leaves,    and 

reagents    for    (Bokorny),    A.,    ii, 

1057. 
detection  and    estimation  of,   in  wine 

stored   in   barrels   which  have   been 

disinfected  with  (Schaffer),  A.,  ii, 

99. 
detection  of,  in  milk  (Rothenfi  ssbr  . 

A.,  ii,  91. 
detection   and   estimation  of,   in   milk 

(Shrewsbury  and  Chapp),  A.,  ii, 

192. 
colorimetric  method  for  the  estim 
of,  in  milk  (JoNEB),  A.,  ii,  99. 


Formamidine    derivatives,    reactions    of 

(DAiNsand  Brown),  A.,  i.  781. 
Formanilide.     m-chloro-     (Davis),    '1'., 

1398. 
Formanisidideoxime      acetate,      cyano- 
(WlELAND,  Semper,  and G.melin  .  A., 
i,  610. 
Formic  acid,  constitution  of  (Frlbnd  . 
P.,  91. 
preparation  of  (StkAT/sz),  A.,  i,  693. 
decomposition   of,    bv   sulphuric   acid 

(Meyer),  A.,  i,  626. 
lecithin,  and  choline  (Franchini),  A., 

ii,  165. 
iron  salts  (Bei.loni),  A.,  i,  283. 
ethyl  ester,  compound  with  magnesium 

iodide  (Menschtjtkin),  A.,  i.  82. 
replacement  of,  by  its  esters,  especially 
as   concerns  its   behaviour   towards 
bicarbonate  solutions   (Makowka), 
A.,  i.  694. 
estimation  of  (Franzes  and  Greve), 

A.,  ii.  1057. 
in  fruit  juices,  estimation  of  (ScHWARZ 

and  Weber),  A. ,  ii,  355. 
and  its  salts,  volumetric  estimation  of 
(Auerbach  and  Pliiidemann),  A., 
ii,  355. 
Formin,  timitro-  (Vender),  A.,  i,  692. 
Formoximeazocarbonamide       and       its 
metallic  salts  (Wieland  and   I1es>  , 
A.,  i,  884. 
Formoximehydrazocarbonamide     (Wie- 
land ami  He>s),  A.,  i,  884. 
Formulae,   structural,  for  inorganic  sub- 
stances, theoretical  basis  of  (WERNER), 
A.,  ii,  990. 
Formylamino-.     See   under   the    Parent 

substance. 
Formylcarbamic      acid,      ethyl      ester 
Kt  hkmann    and    Priestley),    T., 
454  ;  P..  62. 
a  Formyl/8-/  -bromophenylhydrazine,  /3- 

nitroso-  (GloVETTl),  A.,  i,  738. 
a  Formylfluorene,  and  its  additive 
product  with  phenylcaihiinide,  benzo- 
ateand  acetate,  and  B-,  and  its  anilino- 
derivative  and  phenylhydrazone  (Wis- 
LICENTJS  and  WaLDMULLER),  A.,  i, 
241. 
9-Formylfluorene  (WlSLICKNUS  and 
WaLDMULLER).    A.,  i.  I'll. 

Formylglycyl    chloride    (Max),    A.,    i, 
926. 

Formylsuccinic  acid,  ethyl  ester,  and 
its  relationship  to  aconic  acid, 
and  its  salts,  and  compound  with 
phenylcarbimide  (Wislicenus, 
Hoki'kn,  and  ReDTHE),  A.,  i,  9. 
methyl  ester,  copper  salt,  and  its  basic 
methoxide  (wislioentjs,  Boktjck, 
and  REDTHE),  A.,  i,  10. 
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a  Formyl-ri/'-tolylhydrazine,     and      $- 

uitroso-  (Giovbtti),  A.,  i,  738. 
Frankincense,  oil  of,  olibanol  from,  and 
action  of  zinc  chloride  on  (Haensel), 
A.,  i,  112. 
Freezing  of   hydrogels    (Fischer    and 

Bobkrtag),  A.,  ii,  545. 
Freezing  point  curves  in  a  binary  system 
JONEKB),  A.,  ii,  466. 
or    melting-point    curves     of    binary 
systems  when  the  solid  phase  is  a 
mixture  of  the  two  components  and 
a  compound  is  formed  (van  Laai:  , 
A.,  ii.  ::;<;. 
Freezing  point  apparatus,    metronome 
interrupters  for  electromagnetic  stirrers 
in  (Beikmann  .  A.,  ii.  642. 
Freezing  points  of  gaseous  mixtures  at 
very   low  temperatures  (Bat/me),  A, 
ii.  545. 
Friction,  internal.     Si     '    jcosity. 
Friedel  Craft  reaction,   coarse  of,  with 
ansymmetrical    polycarboxylic    acids 
(KntPAL),  A.,  i,  509. 
Frogs,  abolition  of  oxalic  acid  poisoning 
in,  and  cause  of  oxalic  acid  m 
(Jahuschkb),  A.,  ii,  1043. 
heart.     See  Heart. 
intestine.     See  Intestine, 
muscle.     See  Muscle. 
pupil,    effect    ••!    '  irbon    dioxide   on 
Ai  i  B  .   A.,   ii,   '250. 
Fruit  juices,  estimation  of  formic  acid  in 

SOBWARZ  and  \V|  1:1  l.  ,  A.,  ii. 
Fruits,   estimation    of  icids    in 

.1..,. 
Fucose    (TOLLENS  and    RoRIVB),    A.,    i, 

555. 

Fulminic  acid  (Win  LOT  ,  A.,  i. 
two  new  methods  of  preparing   W'n: 

l.ANI'l.  A.,  i.  216, 

and  polymerisation  of  (Wibland  and 

H«88),    A. 

i,  7. 
in  rear]  salt,  action  of  halogi  i 
(WirnMn,  A.,  i.  s>>2. 
Fumaric    acid,   cerous   salts   (Rill 

and  Kill  \\  .  A.,  ii.  81  1 

aniline   hydrogen    silt   (Tinoi 

BaTBS  .  A.,  i,  '.'lo. 
Fumaric  acid,  ehloroiodo  .  iodochlorides 
nml  iodoso-  oomponndi  from(Tn 
and  Pi  ncs),  A.,  i,  879. 

v.  i. 

methyl  estei  Tun  1 1   and   I 

.  itirei    oi.    with    poly 
odine     '  l'i  i      .      \.,     i. 

Fumarolei  I   tin' 

Laciii 


Fumaroles.    methods  for  collection  and 
preservation  of  gases  from  (Gadt- 
ier),  A.,  ii,  745. 
volcanic,  gas   from  (Gautier),  A. .  ii. 
674. 
nature  and  origin  of  gases  forming 
' .  a'TiER).  A,  ii,  744. 
Fumaroyltropeine  and  its  hydrochloride 
and  hvdriodide  (JowETTand  Pvman), 
T.,  1026. 
Fumes,    chemical,    electric    charges    on 
(DB  BROGLIR  and  Brizard).  A.,  ii,535. 
Fungi,    oxidation      by     (HerzOQ     and 
.Meier i.  A.,  ii,  423. 
enzymes   which    produce   cleavage  of 
polysaccharides    in    the    juice    of, 
and  amount  of  oxydases  in  the  juice 
of  (Prixgsheim  and  Zbmplbn),  A., 
ii,   1045. 
specificity   of   peptolvtic   enzymes    in 
different        (Abderhaldbn      and 
Prikosheim),  A.,  ii,  123. 
relation  of  magnesium  and  phosphorus 

to  growth  of  (Reed),  A.,  ii,  510. 
are  they  able  to  utilise  the  elementary 
nitrogen  of  the  air  and  to  iuci 
the    total     nitrogen    of    the    soil  I 
(Heinzk),  A.,  ii,  510. 
higher,  chemistry  of   ZelLNER),  A.,  i, 
543  :  A.,  ii,'  175,  '.''J:!. 
presence    of    urea    in    ((.Juris    and 
Mascrj  ,  A.,  ii,  175. 
lower,  enzymes  of  some  (Dox),  A.,  ii. 
510. 
intracellular  enzymes  of  Dox  ,  A.,i, 
861. 
Fungus  diastase  (Zi'.u  serI.  A.,  i.  51 
Funnel.  Biter,  automatie  (Ballet),  A., 
ii,  877. 
ami  funnel   strainer     l'i  ssi  br),    a., 
ii,  85. 
Furan  dei ivat ives,    peculiarities    in  the 
.1. 'composition    i  ■     and 

M  INOUBl),  A.,  i.  821. 
Furazan  3:4  dicarboxyanilide        (Dm 

both  and  Dii      raAOH),  A.,  L  8  i. 
Furfuraldehyde,  hoinol,.    i      ol    FIHTOS 

Rodinson),  T..  1S34  :  I'..  L88. 
Furfuraldehydcphloroglucide  (Voa 

and  Krai  ■    a  .  i,  M9, 
Furfuran  series,  i  PabisBLLI 

\  .  i. 
Furfuroids,  estimation  of,  in  presence  of 

pi  nl. .sins  i  111:  IT/NS),   A.,  ii,    I  I  I, 

Furnaco,  eli  otric,   i  «  o  ' i   I 

torj    I  i  L,  ii.  210. 

Furoxan,  rftehloro      WlBLAMD),  A.,    i, 

Furozancarboxylic  acid  and  its  additive 
compound  with  calcium  chloride   \\  n 

I  1M.     Sl-MI'l  l:.     in. I    I  \.,     I, 
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Furoxandicarboxylic  acid,  ethyl  ester 
(ethyl  ghjuxrme-peroxidcdicarhoxyl- 
ate),  degradation  of,  and  barium, 
barium  hydrogen,  and  silver  salts 
(Wieland,  Semper,  and  Gmelin), 
A.,  i,  609. 

ethyl    ester,     behaviour    of,    towards 
ammonia    and    amines     (Wieland 
and  Gmfi.inI,  A.,  i,  610. 
Furoxans    (Wieland,     Semper,     and 

Gmelin),  A.,  i,  609;  (Wieland  and 

Gmelin),  A.,  i,  610. 
Fusel  oil,   the  part   played  by  bacteria 

in    formation   of    (Pringsheim),   A., 

ii,  334. 


Gabbro  and  iron-ore  of  the  Jubrechkine 
Kamen,    Northern    Urals    (Duparc), 
A.,  ii,  65. 
Gadolinite      from      Western      Australia 

(Maitland),  A.,  ii,  59. 
Gadinolite  earths,  extraction  of  lutecium 
from  (Urbain,  Bourion,  JIaillard), 
A.,  ii,  735. 
Galactans,    digestion   of    (Bierky    and 

Giaja),  A.,  ii,  325. 
£-Galactochloralic  acid  and  its  lactone 

(Hanriot),  A.,  i,  206. 
Galactose,   action  of  Fehling's   solution 
on  (Anderson),  A.,  i,  881. 
analysis  of  (Fernau),  A.,  ii,  625. 
Galactose  ;>-bromophenylhydrazone 

(Hofmann),  A.,  i,  520. 
Galactose-a  phenylbenzylhydrazone, 
pyridine    compound    of,    and    penta- 
acetate   and    its   pyridine    compound 
(Hofmann),  A.,  i,  521. 
Galactosephenylhydrazone  pyridine 

compound    of,    and    acetate    and    its 
pyridine  compound  (Hofmann),  A.,  i, 
520. 
Galenical  tinctures,   detection  of  wood 

spirit  in  (Careite),  A.,  ii,  623. 
Gallacetophenone     semicarbazone     (Fi- 
scher), A.,  i,  310. 
Gallalphenylhydrazone  (Nierenstein), 

A.,  i,  948. 
Gallein,  Mrachloro-,  and  its  methyl  and 
ethyl  esters,   telraphenylcarbamate, 
and    tetra-acetyl    derivative    (Orn- 
dorff    and    Delbridge),    A.,    i, 
734. 
trimethyl  ether,  and  its  methyl  ester 
and   its  salts,  and  cetyl  derivative 
(Orndouff  and  Delbridge),   A., 
i,  734. 
Gallic  aoid,  complex  salts  (Silbermann 
and  Ozrovitz),  A.,  i,  32. 
d-,  and  isoamyl  esters  (McKenzie  and 
Muller),  f.,  545,  547. 

XCVI.  ii. 


Gallin.   rWraclilorotetra-acetyl-,  and  its 
silver     salt     (Orndorff    and     Del- 
bridge),  A.,  i,  734. 
Gallium,  electrical  resistance  of  (Guntz 

and  Broniewski),  A.,  ii,  113. 
Garnet  from   Idaho   (Kemp  and    Gin- 
ther),  A.,  ii,  589. 
studies  of  (Seebach),  A.,  ii,  493. 
Gas,  internal  pressure  of  a  (Leduc),  A., 
ii,  550. 
determination     of    the    heating    and 
illuminating  values  of  (Tecll),  A., 
ii,  441. 
lecture  experiment  for  showing  quan- 
titative volumetric  analysis  of,  and 
synthesis  of  (Rischbieth),  A.,  ii, 
564. 
reactions     in     presence    of    catalysts 
(Mayer,    Henseling,   Altmayer, 
and  Jacoby),  A.,  i,  753. 
currents,  measurement  of  the  velocity 
of  (Koepsel),  A.,  ii,  610. 
Gas  analysis,    apparatus    for     (DE    Sa- 
porta),  A.,  ii,  178. 
mercury  bath  useful  for  (Stock),  A., 
ii,  89. 
Gas  burette.     See  Burette. 
Gas-holders,  arrangement  for  preventing 
an  overflow  in  open  water-fed  (Wus- 
tenfeld),  A.,  ii,  394. 
Gas  regulator,  an  electrically  controlled 

(Reid),  A.,  ii,  296. 
Gaseous  ionisation  and  pressure  (Laby' 

and  Kaye),  A.,  ii,  111. 
Gaseous  ions,    charge  of   (France   and 

Westphal),  A.,  ii,  781. 
Gaseous   media,    laws   of    mobility  and 
diffusion  of  the  ions  formed  in  (YVel- 
lisch),  A.,  ii,  299. 
Gaseous  mixtures,  liquefaction  and  com- 
pressibility of  .  a  case  in  which  com- 
bination occurs  (Briner  and  Car- 
doso), A.,  ii,  124. 
freezing     points     of,     at     very     low 
temperatures      (Baume),      A.,      ii, 
545. 
submitted    to    very    high    pressures, 
chemical    action   in    (Biuner    and 
Wroczynski),  A.,  ii,  557. 
new   electrical    method    for   the   con- 
tinuous     analysis      of,      and       its 
application  to  the  measurement  of 
the  velocity  of  gas  currents  (Koep- 
sel), A.,  ii,  89,  610. 
Gaseous  systems,  homogeneous,  depend- 
ence  of  the  reaction  velocity  on  the 
temperature  in  (GoLDSi  hmidt),  A.,  ii, 
390,  651. 
Gases    occluded    in.    a   complex     brass, 
containing  manganese,  which  showed 
flaws  (Guillemin  and  Delachanal), 
A.,  ii,  144. 

87 
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Gases,    occluded,    in    ceitain     common 

metals      (Delachaxal),     A.,     ii, 

402. 
forming  volcanic  fumaroles  or  issuing 

from   craters  of  ancient   volcanoes, 

nature    and    origin    of  (Gautier), 

A.,  ii,  744. 
from  fumaroles  or  volcanic  springs  or 

soils,    methods    for    collection   and 

preservation  of  (Gactier),   A.,   ii, 

745. 
evolved  in   the   cold,   continuous   ap- 
paratus for  the  preparation  of  (Gas- 

nier),  A.,  ii,  223. 
theory  of  absorption  in  (Bloch),  A., 

ii,  107. 
coefficients  of  expansion   of  (LBDUC), 

A.,  ii,  542. 
compressibility  of,    between  0   and   3 

atmospheres     at    all     temperatures 

(Leduc),  A.,  ii,  298. 
new  lorm  of  characteristic  equation  of 

(Leduc),  A.,  ii,  644. 
lecture  experiment  to  demonstrate  the 

velocity  of  the   explosive  wave  in 

explosive  mixtures  of  (Emicu),  A., 

ii,  656. 
molecular-  and  viscosity-diffusion  of, 

through  tubes,  laws  of  (Km  i- 

A.,  ii,  216. 
molecular  diffusion  of,  through  pores 

and    the     phenomena    of     effusion 

(Knvdsf.x),  A.,  ii,  385. 
physico-chemical  Constanta  of  (Guye), 

A.,  ii,  466. 
rate  of  solution  of,  in   water  (Roth), 

A.,  ii,  646. 
streams  of,  through  vessels  (Teclu), 

A.,  ii,  392. 
and    gas    mixtures,    viscosity   of,    at 

different    temperatures    (Si  iimi  1 1 1, 

A.,  ii,  867. 
and    liquids,     internal     pressure     of 

(LXDUO),  A.,  ii. 
and  vapours,  lecture  demonstration  of 
the  expansions  of  (Keren* r 
A.,  ii,  307. 

passage    of  Rontgen   rays   through 
(Ceowi  ii i-i!  i,  A.,  ii,  866, 
influence  of  pressui i  the  absorption 

of  nltra-red  ndJ  I .  lUnn), 

A.,  ii,  630. 
Igninon-tamperaturaa  of  (Dixom  and 

Cowabxj),  T.,  6]  i ;  P 

and    air,    thermal    ductivitj    of 

T A.,  ii,  966. 

■pecilie  heal  of,   ratio  of,  and  its  de- 
pendence on  tl  FBI 
A  ,   ii,  17,  876. 
magnetic      i  ■  t  •  ■  | ,  ■  rties      of 

v    Liquefied     !'•   0*         \  .    ii, 


Gases,    electrically    charged    centres    of 
small    mobilily   in    (de    Broolie), 
A.,  ii,  207. 
ionisation   produced  in,  by  secondary 

y-rays  (Kleeman),  A.,  ii,  636. 
ionisation  of,  by  light  (Stark),  A.,  ii, 

778. 
in   the    nascent  state,  electrical    con- 
dition of  (Cunningham  and  Jlr- 
kerji),  A.,  ii,  289. 
and  vapours,  influence   of  the  silent 
electric   discharge   on   mixtures    of 
(COMANDUCOI),  A,,   ii.  47". 
combustion  of,  without  flame  aud  in 
the     conditions     in     incandescent 
lighting  (Meuxier),  A.,  ii,  311. 
heavier,  of  the  helium  group,  search 
for,  in  minerals  (HoQLXT),   A.,   ii, 
884. 
inactive,   and    the   equation    of  state 
(Hatpei.),  A.,  ii,  806. 
molecular  and   other    constants    of 

(Rumorf),  A.,  ii,  .r>71. 
numerical     constants     of     radium 
emanation  and   their   relation  to 
those  of  (Ridorf),  A.,  ii,  954. 
relations    between,   and   the    radio- 
active elements  (Lorinu),  A.,  ii, 
715. 
apparatus     for     separating,     from 
mixtures  by  means  of  the  electric 
flame  (HeNRII  H),  A.,  ii,  1000. 

monatomic,  and  their  binary  mixtures, 

isotherms  ot    Onnbs),  A.,  ii,  791. 
analysis  of  combustible     Db  Vhu.eue 

and  Db  Sun },  A.,  ii,  7.V.. 
simplified  method  and  apparatus  for 
determining  the  oajorinc  power  of 
com  bust  ible     (Lemoult),     A.,     ii, 

by     means     of    V. 
density     principle 


Gasometric    work 
Meyer's     vapour 
(Mai  .  A  , 

Gastric  digestion 


Gastric  juice,  hydroohlorio  acid  content 
of  in  anchylostomiasis  (YoeHlDA),  A., 
ii,  167. 

Gastric  secretion,  nhsmioal  mechanism 

of  (Ki.kiss  and  Twkihy),   A.,  ii, 

influence  of  drugs ,  li  toi  and  Bol 

1 1  1 1  ,   \ 
Gchlenite  from  Mexico  (Wrjoht),  A.,  ii, 

61, 
Gelatin,  oonstitut  I  wr  and  \ . 

I-.II  111  ;  i:    .   A.,  I 

behavioui  of,  to  b Lot  watei  (8  u 

KOWSKl),  A.,  ii,  104. 

tanning  and  adsorption  c pounds  of 

i  ,  i.  'J75. 

bloridei    in 
(l.i  PPO  Ol  n,  1050. 
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Gelatin    solutions,  alteration  of,  deter- 
mination of  their  gold  numbers  and 
nltramicroscopic  observations  (Menz), 
A.,  i,  343. 
Gelatinous     substances,    formation     of 
oxalic  acid   from  (Sadikoff),   A.,    i, 
750. 
Gentisic  acid {2:o-dUnjdraxi/be7i:oic acid), 
bromo-,    and    its    metliyl    ester,    and 
barium,   and  silver  salts,   and  methyl 
ether    and   its   barium    salt,    and    di- 
methyl ether,  and  diacetyl  derivative 
(v.  Hemmelmatr),  A.,  i,  387. 
Geological  and  mineralogical  exploration 
of  Eguei,  results  of  (Garde),  A.,  ii, 
676. 
Geology,      colloidal      chemistry,      and 
mineralogy,    the   borderland    between 
(Doelter  and   CORNU),    A.,    ii,   303, 
408. 
a-«/c/oGeraniolanecarboxyIio     acid,     4- 
hydroxy-,  os-  and  irons-forms,  ethyl 
esters,  «'s-acetyl  derivative,  -chloride, 
and     -lactone     (Mehling,      Welds, 
Eichwede,  and  Skita),  A.,  i,  481. 
0-n/c/eGeraniolanecarboxylic     acid,    4- 
hydroxy-,  cis-  and  traiu-fotms,  ethyl 
esters,    acetyl    derivatives,    and    eis- 
lactone(MERLiNG,  Welde,  Eichwehk, 
and  Skita),  A.,  i,  481. 
Germanium      silver      sulphide.  See 

Argyrodite. 
Germination,   transformation  of  cyano- 
genetic  glucosides  during  (Guignard), 
A.,  ii,  84. 
Gibbiite  from   India  (Fermor),  A.,   ii, 

57. 
Ginger  grass      oil.       See      Andropogon 

Schoenanthvs. 
Ginster   oil    from  Spartium    seoparium 

(Haensel),  A.,  i,  812. 
Gland,   suprarenal.      See   under   Supra- 
renal, 
thyroid.     See  under  Thyroid. 
Glands,     physiology     of    (Asher     and 
Boehm),  A.,  ii,   163;  (Asher  and 
Gbossenbaoher  ;  Asher  and  Zim- 
mermann),  A.,  ii,  503  ;  (Asher  and 
Keichenau),   A.,   ii,   913;  (Asher 
and  Pletnkw),  A.,  ii,  1035. 
arborescent,  of  the   female  generative 
apparatus  of  the  cockroach,  physio- 
logical function  of  (Bordas),  A.,  ii, 
163. 
Glass,  examination  of  an  old  devitrified, 
which  had  become  violet  under  the 
influence  of  solar  radiation  (Dela- 
OHANEL),  A.,  ii,  317. 
permeability  of,  to  various  substances 
(Zbnoblis),  A.,  ii,  134. 
for  gas  (Stock  and  Heynemann), 
A.,  ii,  563. 


Glass,    permeability    of,   supposed,    for 
iodine  vnpour  (Toli.enn),   A.,  ii, 
654. 
to  vapours  (Lanpolt),  A.,  ii,  1005. 

Glasses,  formation  of  (Cobb),  P.,  105. 

Glass  thermostats.  See  under  Thermo- 
chemistry. 

Glauber's  salt.     See  Sodiuru  sulphate. 

Glaucophane  rocks  from  Switzerland 
(Grubenhakn),  A.,  ii,  248. 

Glaucophanic  acid,  and  xanthophanic 
acids  (Liebermann  and  Truchsass), 
A.,  i,  405. 

Glazes,  formation  of  (Cobb),  P.,  165. 

Gliadin,  can  nitrogenous  equilibrium  be 
maintained  on  diets  containing  zein  or, 
as  the  only  nitrogenous  constituents  ! 
(Henriqves),  A.,  ii,  594. 

Globin,  an  antiserum  to  (Browning 
and  Glaswf.ll),  A.,  ii,  817  ;  (Brown- 
ing and  Wilson),  A.,  ii,  1031. 

Globulin-hysalbic  acid  (Lam  pel  and 
Skraip),  A.,  i,  537. 

Globulin  peptone  (LAMPELandSKRAUP), 
A.,  i,  537. 

Globulin-protallic  acid  (Lam pel  and 
Skraup),  A.,  i,  537. 

Globulins  in  egg-yolk  of  Selachians 
(Alsberg),  A.,  ii,  499. 

Glow  light  in  different  gases,  spectral 
analysis  of  the  (Himstedt  and  v. 
Dechend),  A.,  ii,  3. 

Gluoinum,  complex   salts  of  (Tanatar 
and  Kueotski),  A.,  ii,  887. 
estimation  of  the  valency  by  colloidal 
experiments  (Galecki),  A.,  ii,  43. 

Glucinum  organic  compounds  I  Parsons 
and  Sargent),  A.,  i,  873. 

Glucochloralic  acids,  a-,  and  £-,  and  its 
sodium  salt  and  lactone  (Hanriot), 
A.,  i,  206. 

/3-Glucoheptitol,  preparation  and  proper- 
ties of,  and  its  hepta-acetyl,  hepta- 
benzoyl,  tribenzylidene  and  formal- 
aeetal  derivatives  (Philippe),  A.,  i, 
136. 

Gluconic  acid  from  an  efflorescence  on 
the  walls  of  a  sugar  magazine  (Stanek), 
A.,  i,  454. 

Glucose,  mutarotation  of,  and  its  nitro- 

g<  ti  derivatives  (GlLMOUB),  P.,  225. 

Barfoed's  test  for  (WelkER),  A.,  ii,524. 

Glucose  derivatives,  constitution  of,  and 
condensation  derivatives  of  glucose 
with  aromatic  amino-compounde 
(Irvine  aud  GlLMOUR),  T.,  1545; 
P.,  218. 

Glucose-"  carboxyanilide  and  its  sodium 
salt  (Irvine  and  GllMODR),  T.,  1553  ; 
P.,  219. 

Glucose-fl-naphthylamide  (Irvine  and 
Gilmour),  T.,  1552;  P.,  219. 
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Glucosophenetidide,    ami    tetra-acetyl-, 

and  behaviour  of,  in  the  animal  organ- 
ism (Mostowski),  A.,  ii,  751. 
Glucose  />-phenetidide,      properties      of 

(Irvine    and    Gilmour),   T.,    1550; 

P.,  219. 
Glucose/'-toluidide,  crystalline  forms  of, 

and reactionsof  (Irvine  and  Gilmour), 

T.,  1546;  P.,  219. 
Glucothionic   acid,  preparation  of  (Le- 

vene),  A.,  i,  276. 
"Glucothionic   acids"  (Neuberg),  A., 

i,  276. 
Glucovanillin,  tetra-acetyl  (Fischer  and 

Raske),  A.,  i,  365. 
Glutaconic   acid,  a-cyano-,  ethyl  ester, 

and    its    ethyl,    sodium,   and    amide 

derivatives  (Guthzeit  and  Evssen), 

A.,  i,  674. 
Glutamic  acid,  derivatives  of  (Fischer, 
Kuni'p,  and  Stahlschmidv),  A.,  i, 
368. 

racemic,  behaviour  of,  in  putrefaction 
(Neuberg),  A.,  ii,  691. 

oxidation  of  (Dakin),  A.,  i,  293. 

putrefaction  of(BoRCHARDT),  A.,i,210. 
Glutnmine.    presence     of,     in    ripening 

oranges  (Scurti  and  de  Plato),  A., 

ii,  171. 
Glutamin  lysine    pierate    (Hugounenq 

and  Morel),  A.,  i,  195. 
Glutaric    acid,    dimenthyl    ester,    and 
dibrucine   salt,    and   their   rotatory 
,   (Hilditoh),  T.,  1579  ;  P., 
214. 

0-imino-a-cyano-,  ethyl  ester,  prepara- 
tion of  (Best  and  Thorpe),  T.,  1618. 
oxiraino-,  ethyl  ester  and  its  potassium 
derivative  (WlSLIOENUB  and  GbDTZ- 
,  A.,  i,  478. 
Glutaric      pinacone.      nil  I'M      ji   ||   | 
c.M.., oil.    See  0f-Dimethylheptane 
iBf-dioL 
Olutaryldimalonic  acid,  ethyl  ester  and 
its  dipyruolone  derivative  (Soheibeb), 
A.,  i,  363. 
Glutazylaoetic  acid  (liF.sr  and  THOBFB), 

T.,  LJ 
Gluten,  the  physical  state  of  Woo 

Hai'.iiy),  A.,"i,  841. 
Glutokyrin,    hydrolysis   "i    (SlBOFRIBB 

and  I'n /.i,  A  . 
a-Glucosidase  Ii"  i  '  DERBY),  A.,  ii, 

717. 
Olucoiide    hydrolj  able     bj     emulsln, 

in        Illinium        ll/lillill 

| 

Olucosidei        I  B   and 

KB),  A.,  I. 

preps 

I     ,  A.,  i, 

172. 


Glucosides,  retarding  influence  of  certain 

compounds    on    hydrolysis    of,    by 

emulsin  (Fichtenuolz),  A.,  i,  862. 
physiological    significance   of    certain 

(Weevers),  A.,  ii,  1047. 
influence  of  anaesthesia  and  of  cold  on 

the  fission  of,  in  plants  (Guigxard), 

A.,  ii,  823. 
maltases    and    ferments    from    fungi 

which  decompose  (Zellner),  A.,  ii, 

922. 
cyanogenetic,  transformation  of,  during 

germination  (Guignard),  A.,  ii,  84. 
and   bitter   principles,   estimation   of, 

with  Zeiss  immersion  refractometer 

(Utz),  A.,  ii,  193. 
Glucosides.     See  also  : — 
Amydalin. 
Androsiu. 
Condurangin. 
Glycyrrhizic  acid. 
Gossypitrin. 
Jesterin. 
Kawarin. 
J-Mandelonitrile. 
Peltigerin 
Qnercimeritrin. 
MoQoercitrin. 

lihanmocathartiu. 

Rhamnoxanthin. 
Vincetoxin. 

Glycerides   of  fatty  acids  (Homer   and 
HEIMSOl  H),  A.,  i.  284. 

triple  mixed,  synthesis  of  (GbCn  and 

v.  SKOPNIK),  A.,  i,  874. 
Glycerol,  conductivity  and   vioosity  in 
mixed  solvents  containing  (SOHMl  DT 
and  Jones),  A..,  ii,  717. 
electrolysis    of    (Lob   and    Pulvbb- 
haobbb),  A.,  i.    I 

anil  sugar,  assimilation  of  ( I.OKORNY), 

A.,  ii,  70. 
fate  of,  in  the  bodj  I  Reai  h),  A.,  ii,  73. 
estimation  of,  in  « ine,  oompai  I 

the     iodide    and     lime    methods    lor 

(8oh  Mm  i.  and  8^  obod  \  .  A  ,  li, 
706. 
Dew  sensitive  reaction  for  (Dl  ' 
A.,  ii, 

Glycerol  monobeh  i ids,  and 

i     .   !u,  1 
d  behenolate    '  (rochlorids    and    di- 
ohloroiodide    (Quenbrll),    A.,    i, 

irok      rft'chloride,  d  bromide, 
,/,  iodide,  and  U  Irobromidn  (Qt  I  -■ 
V.  i,  648 
A-monOHtearoiato,  aa'*  and  oA-distearol* 

ate,  ii  QOlatS,  «a'     ami    a&- 

lab    Ql  (NStLL),  \ 

i/niitraie,  purification  of,  and  hydrate 
of  (Ulaj     I 
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Glycerol  esters,    mixed,   preparation  of 
(VENDEr.),  A.,  i,  692. 

of    stearolic    and    behenolic    acids 
(Quexsell),  A.,  i,  548. 
ethers,  nitro-derivatives  of  (Paterx6 

and  Bexelli),  A.,  i.  755. 
formation     of     phenolic      ethers     of 

(Ehlotzkt),  A.,  i,  786. 
diphenyl    ether,    di-o-    and    -m-tolyl 

ethers,   dithymyl,   and   dicarvacryl 

ethers  (ZlTNIHO),  A.,  i,  299. 
dithymyl  ether  (Royd  and   Marle), 

T.\  1S08  ;  P.,  235. 

Glycerol,  nitro-.    See  Glyceryl  trinitrate. 

Glycerolcarbonic     acid,    calcium     salt 

(Siegfried  and   Howwjamz),  A.,  i, 

352. 

Glycerophosphates,  acid  (Carre),  A.,  i, 

128. 
Glyceryl    rribehenolate    and    rri'ehloro- 

iodide  (Quexsell),  A.,  i,  549. 
dieibyl  ether   nitrate   (Paterxo   and 

Bexelli)  A.,  i,  755. 
dimethyl  ether  nitrate  (Paterno  and 

Bexeli.i),  A.,  i,  755. 
trinitrate  (nitroglycerin),   Telocity   of 

decomposition  of,  by  heat  (Robert- 
son), T.,  1241;   P.."  179. 
in'stearolate     and     its     Aerabromide 

(Qiensell),  A.,  i,  549. 
Glycerylphosphates,  preparation  of,  par- 
ticularly crystallisable  sodium  glyceryl- 
phosphates     (Les      Etablissements 
Poulexc  Frebes),  A.,  i,  451. 
Glycide  aryl   ethers,  action  of  ammonia 

on    (Boyd    and    Kxowltox),    T., 

1802  ;  P.,  235. 
o-tolyl  ether  (Boyd  and  Kxowlton), 

T.,  1802;  P..  235. 
thvmvl  ether  (Boyd  and  Marle),  T., 

1808  :  P.,  235. 
Glycidic  acids,  exception  to  the  general 
method  for  preparation  of  aldehydes 
from  (Pointet),  A.,  i,  234. 
Glycinamide(KoEXiGSandMYLo),  A.,  i, 

-7. 
Glycine  (aminoacelic  acid)  as  a  detoxi- 

cating     agent     (Dakin),     A.,     ii, 

420. 
elimination  of  nitrogen  after  adminis- 
tration of  (Levexf.  and  Kohn),  A., 

ii,  166. 
metabolism     of.     in     liver    affections 

(Jastrowitz),  A.,  ii,  70. 
origin  of,  from  uric  acid  (Hirchsteix), 

A.,  ii.  77. 
derivatives  of  (Fischer  and  Sieix- 

GROEVER),  A.,  i.  366. 
picryl  derivative  (PIirayama),  A.,  i, 

341. 
detection  of  (Abderhaldex  and  Gug- 
genheim), A.,  ii,  448. 


Glycines,  aromatic,  action  of  aliphatic 
aldehydes  on  (Gelmo  and  Suida),  A., 
i,  382. 
Glycocholic  and  para-glycocholic   acids 

(Letsche),  A.,  i.  587. 
Glycocyamines  (guariino-aculs),  prepara- 
tion of  (Ramsay),  A.,  i,  88,  367. 
Glycogen  of  Aseomycetes  and  its  relation 
to  trehalose  (Tichomiroff),  A.,  ii, 
84. 
electric  transport  of  (Bottazzi),  A.,  i, 

700. 
formation,  role  of  the  small  intestine 
in(CROFTAX  ;  Pfi.uger),  A.,  ii,  328. 
conversion  of,  into  sugar  by  the  liver 

(Romkf.s  ;  Taylor),  A.,  ii,  73. 
degradation  of,  and  formation  of  sugar 
in  tha  liver  of  normal  dogs,  and  of 
those    deprived    of    their    pancreas 
(Hixselmaxx),  A.,  ii,  818. 
formation  of,  from  formaldehyde  in  the 

liver  (Grube),  A.,  ii,  328. 
starch,  and  its  compounds,  action  of 
pancreatic  juice  on  (Gruzewska  and 
Bierry),  A.,  ii,  818. 
from  protein,  origin  of,   Mohr's  work 

on  (Pfluger),  A.,  ii,  328. 
analyses  (Schoxdorff,  Juxkersdorf, 

and  Frances),  a.,  ii,  443. 
micro-chemical   detection   of   (Bleib- 

treu),  A.,  ii,  354. 
estimation  of  (Schoxdorff,  Juxkers- 
dorf, Hessen,  and  Heydex),  A.,  ii, 
354. 
and  starch,  estimation  of  (Piettre), 

A.,  ii.  706. 
estimation  of,  and  specificity  of  sub- 
stances of  the  animal  body  (Pflu- 
ger),  A.,  ii,  946. 
Glycogenolysis,      post-mortem      (Mac- 

Leod),  A.,  ii,  501. 
Glycol,  CjgHgtOa,  from  propyl  magnesium 
iodide  and  isovaleraldehyde  (Clarke), 
A.,  i,  126. 
Glycol.     See  Ethylene  glycol. 
a-GlycoU,  conversion  of,  into  aldehydes 

(Moxtagxe),  A.,  i,  722. 
Glycolchlorohydrin     ethers,     alkylene, 
and  their  changes  (Hoerixg),  A.,  i, 
81. 
Glycollic    acid,   sensitive  reactions   for 
(Deniges).  A.,  ii,  627. 
cerous   sail    (BlMBAOH  and   Kiliax), 

A.,  ii,  811. 
etlivl  ester,  oxidation  of  (Finger),  A., 
i,"  359. 
Glycollic  acid  phenylamidine  (Dimroth, 

W  i  iner,  and  Hess),  A.,  i,  268. 
Glycollylcyanamide  (Ci.esimennex  and 

Heit.max),  A.,  i,  77.". 
Glycollylthiocyanate  (Clem menses  and 
Heitmax),  A.,  i,  775. 
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Glycosuria.     See  Diabetes. 
Glycuronic  acid,  detection  of,   in  urine 
(Wittels  and   Welwart),  A.,  ii, 
1057. 

estimation  of,  in  urine  (Toli.ens),  A., 
ii.  836. 
GlycyW-cystine   (Fischer   and  Gern- 

Gltoss),  A.,  i,  36". 
Glycyl-rf-    and    -rW-glutamic   acids   and 

their  copper  salts  (Fischer.  Kropp, 

and  Stahlschmidt),  A.,  i,  368. 
Glycylglutamyldiglycine         (  Fischer, 

Kropp,   and   Stahlschmidt),  A.,   i, 

369. 
Glycyl- glycine    anhydride,  elimination 

of    nitrogen    after   administration    of 

(Levene  and  Kohn),  A.,  ii,  166. 
Glycyl-//  iodophenylalanine        (Abder- 

BALDEN  and  Brossa),  A.,  i,  801. 
Glycyl/leucine   (FisoHER   and   Stein- 

groever),  A.,  i,  366. 
Glycyl-rf-    and    -r/Z-woleucine    (Abder- 

HALDBN,  Hihsch,  and  Schuler),  A., 

i,  770. 
Glycyrrhizic    acid,    occurrence    of,    in 

plants  (Tschirch  and  Gai  i  ii m  i\\  , 

A.,  ii,  85. 
Glycyrrhizin    (Tschirch    and    QAUOH- 

MANN'.i.  A.,  i,  318. 
Glyoxalbenzoylosazone    (v.    Peciimann 

and  Bauer),  a.,  i.  271. 
Glyoxaline,    di-    and    fn'-iniln-    (Pai'i.y 

and  1 1 1  MH .!:•.:  I  \  s  I,  A.,  i,  71. 
Glyoxaline  group,  syntheses:   in  [Wnr- 

iiacs).  A.,  i.  258. 
Glyoxalines  iRadziszewski),  A.,  i 
Glyoxaline  4  propionic    acid,   a-chloro-, 

methyl    ester    hydrochloride     Qbrn- 

oross),  A.,  i.  189. 
Glyoxalones.   glycols   and   glycol-ethera 

of,  and  I  ii  ii  is  imerism  (Biltz  .   \ . , 

i,  740. 
Glyoxime  peroxide  dicarboxylic      acid, 

ethyl  ester.    See  Furoxannicarboxylic 

acia,  .'I bj I 
Olyoxylethylamide        phenylhyd 

(Mil  II  l:'.  A.,  i.  847. 
Glyoxylic    acid,    preparation    of 
■it  i  Bei ,  A.,  i, 

eleol  rolj  i  ic    pn  paration    of    I  K  szi,- 

.  .:  ii   ketones  (Bon- 
t/r),  a     i.  187. 
.  volution    "i     hydro  and 

1 bai  nun 

• 
ethyl  estor,  preparatii 

||       .        !  ' 

A  ,  ■ 
Oold, 

il 

•cm  ,  a  ,  ii,  ; 


Gold,  and  tellurium,  fusibility  of  mixtures 
of  (Pei.abojj),  A.,  ii,  584. 
colloidal,  preparation  of,  by  means  of 
solutions  of  humus  (Ehi.enberg 
and  Pick),  A.,  ii,  ti74. 
preparations  containing  (Lf.s  F,tab- 
i.issf.ments    PouLENO    Freres), 
A.,  ii,  407. 
size  of  particles  of  (Svedberg),  A., 

ii.  >346. 
solutions    of,    preparation    of,    by 
means     of     hydrogen     peroxide 
(Doeringkel),  A.,  ii,  896. 
influence  of  high  potential  discharge 

on  amorphous  (Cobb),  A.,  ii,  489. 
compounds  of,  with  bromine  (Meyer), 

A.,  ii,  321. 
solutions  as  a  ii  isl   for  reduc- 

ing agents  in  pharmaceutical  work 
(BeICHARDT),  A.,  ii,  262. 
-silver,     thrniio-element     at      liquid 
hydrogen  temperatures  (OnnES  and 
Clay),  A.,  ii,  117. 
chloride,  reaction  of  (Davve),  A.,  ii, 

Gold  alloys  with  magnesium  (Vogel), 

A.,  ii,  896. 
Gonionemus  .j.  illy-fish  i,  effecl  of  hydrogen 

peroxid i    T   b  al  .  A.,  ii.  122. 

Gossypetin,    from    Btotteua    sabdarffia 

(Pekkin),  T.,  1855;  P.,  248. 
Gossypitrin.  from  Qostypium  htrbacttvm 

U'kkkini,  I'.,  2189;  P.,  292. 
Gout  (Bei  iiiimi.ii  and   ZlEOLER),  A.,  ii, 
918. 
and  gouty  deposits,  relative  import- 
ance of  inorganic  nations,  especially 
those  of  sodium  and  potassium  in 
the  causation  of  (Little),  A.,  ii, 
881, 
ferments    of   nuolein    metabolism    in 
(Miller  and  Walker),  a.,  ii,  821. 
Granite   "f    Waldstein,    Fiohtelgebirge, 
druse   minerals    in   i1       ! 
A.,  ii.  Bl  I. 
Grape  musts,  variations  in  the  respi 
propoi  tiona  "t  dextrose  and   \m\ 
in    Id  ,  ii,  806. 

Grapes,    press •    ol     fluorine    In    (Lb- 

n  d,    i  ii \  liological  m  of  ( ha 

colon)  ion  or  I  Larordi  ),  A.,  ii. 
Graphite,  definition  ol  (ChaBPT),  A.,  ii, 

foi  in  ii i.  from  magnesium  powder 

in   I  '  ,    180. 

Browni  .  \  .  ".  987. 
mi  ion  of,   from    «  hits  oi  i    Iron 
tad    andei  i  'n  utn  I, 

\     U 
Oraphitio  Mid  (I  'ii  micy), 

A.,  ii 
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Grignard    reaction,    the   (Creighton), 
A.,  i,  169. 
method  of  applying  the,  to  hydroxy- 
aldehydes    ami    alky)    livdroxycar- 
boxvlates    (Hoehing    and    BaUM), 
A.,  i,  570. 
Grignard  reagents,  action  of,  on  phthalic 
i  Stars  (Shibata),  T.,  1449  ;  P.,  209. 
action  of,  on   quaternary  ammonium 
halides    (Fkeund    and    Richard), 
A.,  i,  417. 
action  of,  on  halogen  ammonium  com- 
pounds (Frf.fnd  and  Bode),  A.,  i, 
514. 
Guaiacolsulphonic     acid,    p-phenetidyl- 
glycyl,  y-phenetidine,    and  euquinine 
salts  (Tagliavini),  A.,  i,  224. 
Guaiacol-5-8ulphonic  acid  and  its  salts, 
preparation  of  (Hoffmann,  La  Roche 
&  Co.),  A.,  i,  7S9. 
Guaiacum-wood  oil  (Haensel),    A.,   i, 

111,  312. 
Guaiol,  structure  of  (Gandhrin),   A.,  i, 
98. 
methyl  ether  (Gandttrin),  A.,  i,  98. 
Guanidine,    preparation    of   (Ulpiani), 
A,  i,  701. 
action  of,   on   frog's   muscle   (CAMIS), 

A.,  ii,  819. 
carbonate,  action  of,  on  sodium  cohalti- 
nitrite   (Hofmann  and   Buchnek), 
A.,  i,  775. 
ymdnomnte    (Hofmann  and    BrcH- 
nek),  A.,  i,  636. 
/3-Guanidinepropionic     acid,     o-amino-, 
and  its  hydrochloride  (Winterstf.in 
and  Rung),  A.,  i,  293. 
Guanidiniumtrihydroxotrinitritocobalt- 
iate  and   silver,    and  sodium  deriva- 
tives (Hofmann  and  Buchner),  A., 
i,  776. 
Guanine  sulphate,  8-amino-  (Fmcher), 

A.,  i,  434. 
Guanino  acids    (glycocyamiius),     history 
of  (Fischer),  A.,  i,  894. 
pre[iaration   of  (Ramsay),    A.,   i,   88, 
367. 
a-Guanino-» -butyric     acid     [oxybi 
eyamine),     nitrate    and     sulphate    of 
(Ramsay),  A.,  i,  88. 
a-Guanino;'s"hexoic    acid    (n-amitiohexo- 
cyamint),     nitrate   and    sulphate     of 
(Ramsay),  A.,  i,  88. 
a-Guaninopalmitic    acid,     nitrate     and 
hydrochloride    of    (Ramsay),    A.,    i, 
89. 
4  Guaninopropionic    acid    (alaereatine), 
nitiate  and  sulphate  of  (Ramsay),  A., 
i   88. 
4-Guanino«"valeric      acid      [oxyvc 
cyamine),    nitrate    and     sulphate     of 
(Ramsay),  a.,  i,  88. 


Guano,  herring,  availability  of  phos- 
plimic  acid  in  various  forms  in  (Mit- 
BDTA  I,  A.,  ii,  931. 

Guanosine  (Levene  and  Jacobs),  A.,  i, 
620. 

Guanylcarbamide,  new  derivatives  of 
Osi  ROOOA  tCH  I,  A.,  i,  461. 

Guanylic  acid  (Levene  and  Jacobs), 
A.,  i,  620. 

Guarinite,  identity  of,  with  hiortdahlite 
(Zambonini  and  Prior1,  A.,  ii, 
677. 

Guldberg  and  Waage's  law  from  the 
point  of  view  of  the  theory  of  prob- 
abilities (Voinitsch-Sjanoschent- 
zky),  A.,  ii,    218. 

Gum-acacia  and  other  gums,  enzymes  of 
(Reinitzer),  A.,  i,  751. 

Gutzeit's  test,  apparatus  for  (Dalli- 
more),  A.,  ii,  344. 


H. 

Hffimagglutination   and   hemolysis    (v. 

ElSLER),   A.,  ii,  159. 
Heematic   acid   oxime  (Piloty),   A.,   i, 

540. 
Haematite  and  carnallite,  regular  inter- 
growth  of  (Johnsbn),  A.,  ii,  410. 
Heematin  (Kustek),  A.,  i,  749. 
a  new  (de  Grazia),   A.,  i,  342. 
reduced  acid,  carbon  monoxide  capa- 
city of  (Milroy),  A.,  i,  538. 
Hasniatoporphyrin      and     other     blood 
derivatives,    preparation   of   (Esch- 
BAt'M),  A.,  i,  538. 
investigation  of  the  degradation  pro- 
ducts of  (Piloty).  A.,  i,  539. 
new  cleavage  of  (Piloty  and  Merz- 
iiMHF.it),  A.,  i,  858. 
Heematopyrrolidinic  acid  and  its  picrate, 
and  oxidation  product  and  its  picrate 
(Piloty),  A.,  i,  540. 
so-called  (1'ii.oty  and  Merzbacher), 
A.,  i,  857. 
Haematoxylin  brazilin,  and  their  deriv- 
atives  (Perkin   and   Robinson),  T., 
381  ;  P.,  81. 
Hasmin,    formation    of    crystals    of,    by 
means  of  alkali  iodides  or  bromides 
MH),   A.,  ii.  627. 
Haemochromogeu.  a  .stable  derivative  of 

(Milroy),  A.,  i, 
Haemoglobin,       osmotic.       pressure       of 
iKoaf),   A.,  i,  195. 
dissociation  curve  of  (Baboboft  and 
Roberts),  A.,  ii,  815. 
Heemolysin   of   human    pancreatic  juice 
(Weill  oi  \n  i  h),  A.,  ii,  70. 
activation  of,  bv  amino-acids  (Sasaki), 
A.,  ii,  249. 
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Haamolysis.    bio-chemistry   of    (Moore, 
Wilson,  and  Hutchinson),  A.,  ii, 
815. 
and    hemagglutination    (v.    Eisler), 

A.,ii,  159. 
action   of  salts   of  unsaturated   fatty 
acids    in     (Moore,    Wilson,    and 
Hutchinson),  A.,  ii,  593. 
by  cobra  poison  (Bang),  A.,  ii,  681. 
by  soaps,   influence  of  cholesterol  on 
(Meyerstein),       A.,       ii,       681  ; 
(Iscovesco),  A.,  ii,  816. 
influence  of  neutral  salts  on  (Hober), 
A.,  ii,  70. 
Hemolytic  action  of  certain  bile  deriva- 
tives (  MacLean  and  Hutchinson), 
A.,  ii,  816. 
of  organ   extracts  (MoRGENROTH  and 
Schafer),  A.,  ii,  1046. 
Hsemopyrrole     ami    chlorophyllpyrrole, 
identity   of  (Baraisasz  and    Mali  k- 
LEW8K.I),   A.,  i.  918. 
Hsemopyrrolecarboxylic     acid     and   its 
methyl   ester  and    picrate    (Piloty), 
A.,  i,  539. 
Heemopyrroline     (1'ii.oty     and     Merz- 

bacher),  A.,  i,  857. 
Halides,  polymerisni  as  the  cause  of  the 
di  (Terence  of  colour  of  ( 1 1  antzsob  ),  A . , 
ii,  198. 
Halogen,      aromatic     compounds     with 

labile  (TJlLMANN),   A.,  i,  473. 
Halogen  acids,   analyses  of  mixtures  of 

(In.iiNi,   A  .  ii,  612. 
Halogen    ethers    (Karvonbn),    A.,    i, 

202. 
Halogen  compounds,  organic,  the 
chemical  dynamics  of  tin-  reactions 
between  Bodium  thiosulphate  and 
(Si. a  run  an. I  Tu  IBS  ,  '1'.,  '.>:<.. 
o>  Halogenmethylanthraquinones,  sub- 
stittit •-<!,     preparation     "l     I  Qbsei  i 

SOHAFT    111:    ChKMISOHB    I N  lies  I  Kir. 

is  Basil),  a.,  i.  941. 
Halogenochromium    salts.      Bee    under 

Chromium, 
Halogens,  thermochemistry  of  (Thomlin- 
boh),  A.,  ii,  B62. 
action    of,    "ii    aromatio    hydrazines 
i  ,  1068  ;  P.,  1 17. 

nvitv    "f   the,    ii [anic    com 

pounds    (8i    mm  .   T.,    1827  ;    P., 

activity  "f,   in    relation   to  salts    in 

i ii         \  .  ii.  176, 

in  the     I !(  ' .  group,  differeno    In  the 
and  Hi      i), 
A.,  I,  190 
estimation  <if,  in  organic  compounds 
(Baoom),    I 

silver 

nitr.it.    (Ai  i  i  i  i  D)     A  .  ii. 


Halogens,  a  proposed  test  for  (Neaye), 

A.,  ii,  827. 
Haloid    salts,    acid,    of    organic    bases 
(Kavfler    and    Kunz),    A.,    i,    136, 
556. 
Halphen's   reaction   (Roxnet),    A.,    ii, 
525. 
modification  of  (GabNIBB,),  A.,  ii,  447. 
Hantzsch-Werner  hypothesis,  an  inter- 
pretation   of    (Fokster  and   Dunn), 
T.,  425;  P.,  68. 
Hatchettite  from  Bonarka,  near  Cracow 

(Mohozewicz),  A.,  ii,  409. 
Hatchettolite    from     .Madagascar     (IiA- 

croix),  A.,  ii,  59. 
Hay,  meadow,  effect  of  chemical  manures 
on  the  composition  of  (CHAVAN),   A., 
ii,  927. 
Hazel-nut  leaf  oil  from  Corylw  Awllana 

(Hai  nsei  .   A.,  i,  313. 
Health,    injury    to,    by    long-continued 
ingestion    of    sodium   sulphite    (Leh- 
mann  and  Tl'.Ei  tt.kin),   A.,  ii,  333. 
Heart,  action  of  barium  chloride  on  the 
normal,  and  on  the  heart  which  has 
undergone   fatty   degeneration    (de 
Nicola),  A.,  ii,  72. 
action  of  muscarine  and  pilocarpine  on 

the  (MacLean),  A.,  ii,  254. 
action  of  the  digitalin  group  on  the 

(Wrrschinin),  A.,  ii,  599. 
action  of  thorium  cm  the  norma]  and 
fatty-degenerated  (Tuvxbi),  A.,  ii, 
1041. 
and   blninl.vas.uhir  system,   action  of 
calcium    and    strontium    salts    on 
(Rui'KEwnsciil,   A.,  ii,  909. 
and  its  inhibitor  nerve  Bupply,  ants 
gonism   between    trisodium    oil 
and  calcium  iii  their  action  on  the 
(Btjsqubt and  Paohon),  A.,  ii.  882. 
etl'ect  of  stimulation  of  the  accelerator 
nerve  on  the  saline  metabolism  of 
the  isol it"!  i Howell  ami  Duke), 

A.,  ii,  "J. 
the    sugar    utilised    in    the    is  ilated 

i  lAMIB),     \.,  ii,  73. 

fat  of  the  ill  v  i;  1 1 1  \  ',  A.,  ii,  597. 
musole,    cholesterol    in      Ellis    and 
Gardner),  a.,  ii.  .' 

a.i  i f  r  .  '''  ,  and  /  oamphor 

mi  ill.-  ohloraJ  poisoned  i  II  i  mal- 

umni  a  .  ii.  les 

effect    "i     i  i     [I  lOOE  .    A.,    ii, 

a.'ii i   Indole  am!  .it  scatole  on 

ilir  |  Dan  i  lb  was  *  ii 

of  i  In-  skate,  effect  "I  sail  solutions  on 
Hi.     ii.  mi  '     \  .  ii,  87. 
Heat     Bss  nndi  i  Thormooheinistrj  . 

II.  iivv  spur     I  "       Of  Wl  '"Ii'  "I     "ii  Ii 

[Vaubii      L,  II,  10 
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Helianthic    acid    and    chlorgenic    acid, 

identity  of  (Gortek),  A.,  i,  935. 
Helium,     formation    of,    from    uranium 
(Soddy),  A.,  ii,  207. 

isotherms  of  (Onnes),  A.,  ii,  791. 

leakage  of,  from  radioactive  minerals 
(Strutt),  A.,  ii,  4T>7. 

liberation  of,  from  radioactive  minerals 
by  grinding  (Gray),  A.,  ii,  570. 

radiation   of  spectral    lines   of,    in   a 

magnetic  field  (Purvis),  A.,  ii,  281. 

Helium  group,  search  for  heavier  gases 

of,  in  minerals  (Houley),  A.,  ii,  884. 
Hemlock,  physiological   effect  of  alkal- 
oids from  (Albahary  and  Loffler), 

A.,  ii,  81. 
Hemp,  Canadian.     See  Apocynum  can 

nabinum. 
Hen's  organism,  behaviour  of  pyridine  in 

(Hoshiai),  A.,  ii,  919. 
Hepta-acetyl.       See   under   the    parent 

Substance. 
« -Heptadecylcarbimide      (Schroeter), 

A.,  i,  77-4. 
e«o£-?i-Heptaldehyde  acetates  and  semi- 

carbazone  (Semmler),  A.,  i,  364. 
Heptamethy  ldikaempferol  (Wali- 

aschko),  A.,  i,  948. 
isoHeptane,    electrolytic    reduction     of 

methyl  isoamyl  ketone  to  (TAFEL),  A., 

i.  766. 
Heptene  and  hexene  series,  researches  in 

the  (Prschevalsky),  A.,  i,  449. 
Heptoic   acid,   S-cyano-,    and   its   silver 

salt  (Best  and  Thorpe),  T.,  713. 
i'soHeptoic  anhydride,  amide,  audanilide 

(Fournier),  A.,  i,  759. 
Heptoylamino-.     See  under  parent  Sub- 

stance. 
Herbivora,    influence   of    acids   on    the 

calcium    metabolism   of   the    (Gran- 

strom),  A.,  ii,  161. 
Herschel  effect,  Warnerke's  modification 

of,   and   the   preparation  of  the  sub- 
stance of  the  latent  image  (Trivelli), 

A.,  ii.  141. 
Hetero/3  cinnamic   acid  (Erlenmeyer 

and  Herz),  A.,  i,  156. 
Heterocyclic   compounds,    formation   of 
(LeSueii:i,  T.,  273 ;   P.,  36. 

dinuclear   synthesis    of     Bulow   and 
Webrr),  A.,  i,  615. 
Heterohydroxylic  acids.     See  Acids. 
Hexa-acetato  formato   trichrome    base, 

salts    of    (WEINLAND    and    Dinkf.l- 

ackf.1i),  A.,  i,  787. 
Hexabenzylethane,        /<<  .nmitro-deriva- 

tive,    and    fuxa-amino -derivative    and 

its  platinichloride  (SOHMERDA),  A.  i, 

564. 
Hexachloro  iridium      compounds.      See 

under  Iridium. 


a         -  /cHexadiene,  so-called  pure,  and 
its  molecular  refraction  (Harries  and 

v.  Splawa-Xey.manI.  A.,  i,  218. 
AS«-Hexadiene,  aa/3e(,"(,"-'"''«-iodo-  (Les- 

PIEATJ  and  VAVON),  A.,  i,  450. 
ci/cYoHexadienes  and  diehlorocyclohexen- 

ones   from    0-cresol  (ATJWBBS   anil  v. 

DER  111  YliKN  I,  A  ,  i.  592 
A0«-Hexadi  inene-ac.'-dicarboxylic     acid 

(Lespieau     and      VAVON),      A.,     i, 

450. 
Hexahydrobenzyl  methyl  ketone  and  its 

semicarbazone   (Hell  and    Sohaal), 

A.,  i,  593. 
Hexahydropropiophenone  and  its  semi- 
carbazone (Hell  and  Schaal),  A.,  i, 

593. 
2  52':5':2":5  "Hexamethoxytriphenyl- 

carbinol   (K.ui-fmann   and    Fritz), 

A.,  i.  99. 
2:5:2':  5:2":5"-Hexamethoxytriphenyl- 

methane   (Kaiffmann   and    Fritz), 

A.,  i,  99. 
2:8  4'-HexamethylOv'amino-5-phenyl- 

acridine  [hexarm  thylrhe<mine)(G'&AliT>- 

HOUGH)  and  Lang),  A.,  i,  974. 
Hexamethylbenzene,  waj'-dtnitro-  (Wii.l- 

STATTER  and  Kcbli),  A.,  i,  899. 
Hexamethylenetetramine,  stable  soluble 

compound    of,    with   silver   carbonate 

(BusCB  .  A  .  i.  706. 
Hexamethylrheonine.     See  2:8:4'-Hexa- 

methyliriamino-5-phenylacridine. 
Hexane,      electrical      conductivity      of 

(Jaffe),  A.,  ii,  208. 
.soHexane,    a-chloro-7S-(Jibromo-    (van 

Aerde),  A.,  i,  79. 
c;/< /oHexane  as  a  cryoscopic  solvent 
(Mascarelli),  A.,  ii,  19;  (Masca- 
relli  and  Constantino),  A.,  ii, 
790  ;  (Mascarelli  and  Musatty), 
A.,  ii,  972. 

the  system,   piperidine  (Mascarelli 
and  Constantino),  A.,  ii,  790. 
cyrfoHexane,  bromo-,  action  of,  on  ethyl 
Bodiomalonate   Hope  and  Perkin), 
T.,  1360  ;  P.,  207. 

nitro-  (Name  I  kin '.  A.,  i,  93. 
cvo/oHexanecarboxylic  acid,  4-oximino-, 

optically   active   (Mills   and    Bain\ 

P.,  177.' 
Hexanol   as  a  solvent  (Chavanne 

and  vis  RoELI  N),  A.,  i,  21. 
c;;,VoHexan  1  ol  1  carboxylic  acid, 

methyl,    ethyl,   and    isoamyl    esters, 

potassium     Bait,     and     amide    (Tar- 

BOl  i:i  nil!,  A.,  i.  796. 
Hexanolpropan-8  olfTARBOURIEOH), 

A.,  i.  796. 
n/cfoHexanone  dissolved  in  cyclohexane, 

cryoscopic  behaviour  of  (Mascarelli 

and  Musatty),  A.,  ii,  972. 
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ci/e/oHexanone.  condensation  of  opianic 
and  phthalaldehydic  acids  with  (Marg- 
ENSTS&N),  A.,  i,  803. 

c;/c?oHexanone  derivatives,  formation  of, 
from  olefinic  compounds  (Buhemann), 
T..  109  ;  P.,  10. 

ci/cZoHexanone  anil-o-carboxylic    .    acid 
*  (Tiedtkk),  A.,  i,  255. 

q/(-A)Hexanone-3-carboxylic  acid,  syn- 
thesis of  (Dobson,  Ferns,  and  Per- 
kin),  T.,  2010  ;  P.,  263. 

i-ift7»Hexanone  3:6-dicarboxylic  acid, 
ethyl  ester  (Dobson,  Ferns,  and  Per- 
kin),  T.,  2013  ;  P.,  263. 

Hexan-E-one-d-ol  and  its  anhydride, 
benzoic  and  acetic  esters,  oxime,  semi- 
carbazone,  and  sodium  liydrogen  sul- 
phite compound  (Lirpand  SchelleiO, 
A.,  i,  451. 

'  Hexantrione,  transformation  of  a 
phloroglucinol  derivative  into  one  of 
(Heller),  A.,  i,  656, 

Hexathiocyanate.  molybdenum  salts 
(Rosenheim),  a.,  i,  141. 

Hexene  and  heptene  series,  researches  in 
the  (Prsciievalsky),  A.,  i,  449. 

a'-.i, -/"Hexeneacetic  acid,  oxidation  of 
(Perkin  and  WALLACH),  A.,  i.  151; 
(Botn  BATJLT),  A.,  i,  'i~'A. 

A'-cw/oHexeneacetic  acid  (Etkman), 
A",  i,  718. 

A2-n/c/oHexenemalonic  acid  and  its  ethyl 
ester,  amide  and  lactone  (Etkman), 
A.,  i,  718. 

A*  Hexenoic  acid,  yyj-fai'chloro-  [tri- 
chlorohydrosorbic  acid]  and  i  t  >  methyl 
and  '  '  UJ  1  I  Iters,  amide,  and  chlor- 
ide i  Kn  in  i.  ami  Si  ramie.',  A.,  i, 
551. 

A':Hexenoic  acid,  brucine  sail,  and  its 
rota!  IIii.ihk  nl,  T.,  157-1  ; 

P.,  21  I. 

. ■;/, ■/,  Hexenones,    dir.hloro-,    and 
hexadienea    from    o  creso]    i  A 
and      v.      mi:      HetDEN),      A.,      i, 
592. 

uoHexoamide  (Maiukwai  n  and 
Noltj  \  .  A.,  I,  861, 

Hoxoic    acid,    «-amino-  [t-aminoeaproic 

Of   I  A  I  HI   l:  I    .    A., 

i,  140, 

•  ■benz  vl  amino  ,     and     o  bromo-     and 

a-auilii'i  »  In  n/,.\  'aniinci-  (V. 

Be  m  -.  .  a  .  i. 
■ilvei  ull    Oabi 
B-cyano  ,  and  Its  lilvi  I  and 

a- mi i-tii  H mn i    ud 

WlliMA-.Vi,    A,,    I,    464. 
>i   Hnloic      mill  >]l.      and     ill 

■  '..iv  power    iln  Mn  it  i,  T  . 
P 


"-Hexoic  acid,  "syS-rrichloro-jS-hydroxy-, 

and  its  methyl  and  ethyl  esters  and 

sodium  salt  (Riedel   and  Stravbe), 

A.,  i,  550. 
i'seHexoic  anhydride  and  anilide  (Four- 

nier),  A.,  i,  759. 
Hexonitrile  (Marckwald  and  Nolda), 

A.,  i,  351. 
Hexophenone,   e-benzoylaniino-,  and  its 

picrate  (Gabriel),  A.,  i,  492. 
Hexoses,  /3-hydroxy  8  metliylfuifuialde- 

hyde   as    the    cause    of  some    colour 

reactions   of    (Alberda   a'an    F.ken- 

sifin  ami  Hi  anksma),  A.,  i,  288. 
rf-a-i'suHexoyW-cystine,  a-bromo- 

Pischeb  and  Gerngross),  A.,  i,  367. 
iwHexoylglycine,    a  -hydroxy-,    and    its 

copper    salt    (Fischer   and   Gi.ri'n\ 

A.,  i,  888. 
(/-i.wHexoylglycyl-tf-alanine,     o-bromo- 

i  1'IM'IIF.R  and  StEINOROBVEE),  A.,  i, 

S66 
(/  iM'Hexoylglycyl-/  leucine.      o-bromo- 

t  Fischer  and  StEINOROEVER),  A.,  i, 

((■i.i"Hexoyl-!i'- (.'"leucine,  n-hromo-  (Ab- 

DERHALD1  N,   HtRSOH,  and  SCHULEB), 

A.,  i,  770. 
di  (<  'Hexoyl  in'-Moleuoine,  a-bromo-  (Ab- 

ni'i.HAi  hi  n,   HlRSOH,  and  SOHULER), 

A.,  i,  770. 
iseHexoyl  ^.Y-phenylglycine,     a-bromo-, 

and   B-hydroxy-,  and   its   amide   and 

anhydride  (Fischer  and  liirni),  A., 

i,  887. 
i'/  /.s.  Hexoylsarcosine,  o-bromo-  (Fisoh- 

iii  and  (ii  irr/D),  A.,  i,  888. 
(i/wHexoyltriglycyl  /leucine,  a-bromo- 

|  Fischer  and  Steinoroevei  ,  A.,  i, 
867. 

Hexoyl  /  tryptophyl-i/  glutamic 

acid,  o-hromo-  (AbDERHALDRN),  A.,  i, 

603. 
MoHezyl  bromide  (Boelenb),  A.,i,  79. 
iscHexyl  alcohol.  ^8-dtbromo-,  acetate 

of  (van  Arrdb),   \  ,  i.  78. 
cv'"Hexylacetio  acid  (I  Ion:  and    Per- 
T.,  1864. 
Hexylnoetoacetic    acid    and     its 

etlivi    ester    and    its    semicai  I  i 

i  Hi  n  and  SohAai  .   I 
r/;.7..Hoxylacetylone  and  Its  sodium  de- 

i  iv.it  iv..  (I'm     INI  an.l    Ron  ),    A.,   i, 

B99. 
Hi  x vlln  n.'ine,    I ',,11,,,    from    reluct  inn 

ten      i     i  [,,( i,  from  bi  i 
li\  dt  and  mm  li  n.    in  sunlight   (Pa- 

i  i     ro  end  i  in  1 1  i  i  .  A  .  i 

Hexylethylcarbinol       (HELL       end 

Si    MA   \l    J,     \'..     I 

II.  xylelhylrne   ■•chloN      1  > a I17.CNN 

'    and    Roll    .    A    .    i 
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n/c/oHexylideneacetic    acid,    formation 
'  of  (Hope  and  Pbrkin),  T..  l:  66. 

Hexylmalonic  acid  and  its  ethyl 
ester  (Eyk.ma.s-),  A.,  i,  718. 
and  its  ethyl  ester,  and  potassium 
salt,  and  o-bromo-,  and  its  ethyl 
ester  and  reactions  of  (Hope  and 
Peiikin),  T.,  1363;  P.,  207. 
2-cy<7i»Hexyl-l-metb.ylnWuhexan-2-ol 

(Mwrat),  A.,  i,  147. 
cycfoHexylpropiolic  acid  and  its  methyl 
and  ethyl  esters  (Darzrns  and  Rost), 
A.,  i,  899. 
Hibiscetin.  from  Hibiscus sahdariffa,  and 
its   acetyl    derivative    (Perkix),    T., 
1858  ;  P.,  248. 
Hibiscus   sahdariffa,    colouring   matters 
of  flowers  of  (Perkin),  T.,  1855  ;  P., 
248. 
Hillebrandite  from   Mexico   CWright), 

A.,  ii,  61, 
Hiortdahlite,  identity  of,  with  guariuite 
(Zambonini  and  Prior),  A.,  ii,  677. 
Hippomelanin(RiESSA  and  Rona),  A.,  i, 

749. 
Hippuric    acid,     condensation   of,    with 
acetone  (Perkin   and  Simonsen), 
P.,  164. 
formation  of,  in  man,  and  technique  of 
estimation  of    (Lbwinski),  A.,  ii, 
820. 
parent  substance  of,  in  animals  (Vasi- 

liv),  A.,  ii,  252. 
3:4-tfihydroxy-  (Kametaka),    A.,   i, 
388. 
Histidine,  cleavage  of,  in  the  dog's  organ- 
ism (Abderhalden  and  Eixbeck), 
A.,  ii,  906. 
experiments     on     the     synthesis    of 
(GerNOBOSS),  A.,  i,  189. 
Hofmann  Curtius,  Beckmann,  and  benz- 
ilic    acid,    intermolecular    rearrange- 
ments (Schroeter  and  Caspar),  A., 
i,  617. 
Hofmann's    bromoacetamide,  nature   of 

I  Francois  ,  A.,  i,  140. 
Hofmann's  reaction  (Mohr),  A.,  i,  420  ; 
(Mom;,  KoiILER,  and  ULRICH),  A.,  i, 
649. 
Hollandite  (Fermor),  A.,  ii,  153. 
Homoandrosterol   and    its    acetyl     and 
bromoaeetyl  derivatives  (MoORE),  T., 
740  ;  P.,  85. 
Homobetaine,  ethyl  ester,  platinichloride 

(EnQ!  i.a\1".  A.,  i.  558. 
r-Homocamphoric  acid  and  its  calcium 

salt  (Komppa),  A.,  i,  110. 
Homocatechol  ami  its  methyl  ethers  (de 

Vribs),  A.,  i,  712. 
Homologous    compounds,    variation    of 
Trouton's  constant    in  (KURBATOFE), 
A.,  ii,  117. 


Homologues.  relation  between  orthobaric 

densities  of  (Tep.-Uazarian),  A.,  ii, 

651. 
XHomopiperonyl-' '  piperonylglycine 

and  its  amide  (Kropp,  Decker,  and 

Zosllner),  A.,  i.  3-'.'. 
Homoveratroyl    chloride    (Pictet    and 

FlNKELSTEIN  .   A.,  i,  3L>3. 

Homoveratroylaminoacetylveratrone 

PlOTBT  an  I  Gams),  A.,  i,  672. 
Homoveratroyl-homoveratrylamine 

(Pictet and  Finkelstein),  a.,  i,  323. 
Homoveratroylhydroxyhomoveratryl- 

amine  (Pictet  ami  Gams),  A.,  i,  672. 
-Y-Homoveratroyl  C'-veratrylglycine  and 

iis     amide     (Kropp,    Decker,    and 

Zosllner),  A.,  i,  388. 
Homoveratrylamine  (  Pictet  and  FINK- 
ELSTEIN), A.,  i,  323. 
Hopeite  (Cesaro),  A.,  ii,  745. 
Hops,    chemistry    of    (Siller),    A.,   i, 

728. 
Hordenine,   synthesis   of  (Baroer),  T., 
2193  ;   P.,  289. 

and  uiotropine,  reactions  of  (Labat), 
A.,  ii,  527. 
>im    milgare  axrulescens  (barley), 

selective  permeability  of  the  coverings 

of  seeds  of  (Brown),  A.,  ii,  386. 
Hornblende,    analyses  of  (Duparc  and 

PbARCE),  A.,  ii,"  60. 
Horse,  mucoid  in  the  intestinal  mucous 

membrane  of  the  (Byavaters),  A.,  ii, 

415. 
Human    body,    changes    of   phosphatic 

nutrients  in    Koch),  A.,  ii,  162. 
Humic  substances  of  coal  |  Boudouabd), 

A.,  i,  12. 
Humidity,   atmospheric,  and  cold  pro- 

duced  by  evaporation,  lecture  demon- 

Btration  of  (STROMAJf ),  A.,  ii,  308. 
Humin  substances  in  peat  wool  (Roger 

and  VTJLQBIN),  A.,  i,  86. 
Humus  formation,   contribution   to   the 

study  oi  (Carbone  and   Marlnoola- 

Cattaneo),  A.,  ii.  83. 
Humus-silicic  acid  (v.  Feilitzen),  A., 

ii,  178. 
Humus    substances   (Miklauz),   A.,   i, 

285. 
Hydantoin,  condensation  of.  with   form- 

aldehyde    Behr]  rd  and  Xiemeyer), 

A.,  i, '2:.r. 
1:2  Hydramines  (Rabe  and  Schneider), 

A.,  i,  413. 
Hydrastine,  new  reactions,  and  detection 

ol    Labat),  A.,  ii.  710. 
Hydrastinine.  new  nations  of  (Labat), 

A.,  ii.  71H. 

Hydrates,   example  "l    co-ordinate  iso- 
nieiisni  among  (Werner  and  Cobta 
CHESOU),  A.,  ii,  51. 
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Hydrates,  the  vapour  pressure  of  which 
varies  continuously  with  the  compo- 
sition (Lowenstein),  A.,  ii,  736. 
Hydration,   heat  of  (Jorissen),  A.,  ii, 
120. 
of  precipitates  (Pickering),  T.,  123  ; 

P.,  12. 
in   solution    and  viscosity   (Dunstan 

and  Tholb),  T..  1556;  P.,  219. 
in  solution  as  the  cause  of  solubility 
influences  (Hudson),  A.,  ii,  131. 
Hydrazide-oximes    (Wieland),    A.,     i, 

'S>4. 
Hydrazides  of  unsaturated  acids,  forma- 
tion of  nitrosopyrazolidones  and  pyr- 
azolones from  tMi'CKEKMAXs  ,  A.,  i, 
83S. 
Hydrazine,  action  of,  on  ethyl  mesoxal- 
ate  (Cr/RTiss,  Koch,  and  Ba u tells), 
A.,i,  212. 
oxidation  of  (BROWNEandSiiETTF.iu.v), 

A.,  ii,  238,  658. 
compounds    of,    with    metallic    salts 
(Franzes  and  v.  Mayer),  A.,  ii, 
40. 
hydrate,   action   of   zinc   on    (Ebler 
and  SCHOTT),  A.,  ii,  234. 
action  of  calcium  oxide  on  (Stab- 
ler), A.,  i,  769. 
sulphate  preparation  of,  from  p-uraz- 
ine    (Ohattaway),    T.,    237  ;    P., 
11. 
Hydrazine    derivatives,   conversion   of, 
into  heterocyclic  compound 
A.,  i.  L23. 
Hydrazines,  action  of  sulphites  on  (Hi  OH- 
1  i:i  i:  and  Schhidi  i,  A.,  i.    521. 
aromatic,  aotion  of  halogens  on  Chat- 

taway),  T.,  1065;  P.,  147. 
JV-tribromo-substitutecl      (diatonium 
romides),  preparation  and  pro- 

POf    it'll  VI  MW  V  |  I 

.,  120. 
nitroso  ,  action  ofn  atei  on(( 
A.,  i. 
Hydrazinobistartronic  acid,  1 1 h\  1  eatel 
miii    .  Koch,  and  Bartells),    \ 
i,  212. 
4  Hydrazino  2:6  dimethylnicotinic  acid, 
ethyl   .  rUr,    methic  hde  i  IIioh  hi  ii 

and    K  I M  I  ',  I  r   .     \ .  .  i 

Hydrazobenzene,  p-chloro-,  and  hydro 
gen  chloride  in  methyl  alcohol,  reao 
tiuiis  of   J  !  a..,  i, 

/'  Hydrazobenzophenone    CARR1),  A.,  i, 

0  Hydrazodiphonylmctlmne  I 

A  .  i.  121. 
Hydrazoformoximo  and  its  picrate   Wll 

LAND  I  i 

Hydrnzoic  acid      art  Asolmlde. 


Hydrazomethane  (Thiele),  A.,  i,  560. 
Hydrazones,    transformation    of    azines 
into  (Knopfer),  A.,  i,  188. 

of  sugars  and  their  acetates  (Hof- 
ma.sn\  A  ,  i,  519. 

basic  properties  of  (Civsa),  A. ,  i,  737. 
Hydrazophenylmethyl.       See   s-Phenyl- 

methylhydraziuc. 
o-Hydrazothioanisole  (Brand),    A.,    i, 

855. 
Hydrazotriphenylmethane    (Wieland), 

A  .  i.  836. 
Hydrides.       See     under     the     separate 

.Metals. 
'//-Hydrindamine.    resolution    of    (KIP- 
PING), T.,  413  ;  P.,  56. 
Hydrindene,   rfconchloro-    (Zincke    and 

Mk.yi-.u  .  A.,  i.  592. 
1-Hydrindone  2-acetic  acid.  3-hydroxy-, 

lactone  of  (Stobbe  and  Horn),  A.,  i, 

31. 
Hydrindoneoxalic     acid     (3-Ai/iiroiy-2- 
and    its  methyl   eater 

(Thiele and  Schneider),  A.,  i,  929. 
Hydriodic  acid.     See  under  Iodine. 
Hydroacridine.   occurrence  of,   in    coal 

tars  (Decker  and  Ditnant),  A. ,  i,  420. 
Hydroacridines.  formation  of  (Pope  and 

Howard),  P.,  304. 
Hydroaromatic  ketones.     See  Ketones, 

hydroaromatic, 
Hydroaromatic  substances,  the  study  of 
British  Association  Reports),  a., 

i,  372. 
Hydrocarbon,    t',,H,„,    from    2-ohloro-l- 
methyle  Murat),  A.,  i, 

l  18.  ' 
i    ii  ,.    from    fenchelylamine    hydro- 
ride,  and  its  nitrosochloride and 
its  oxime  (Waj  l  a  h  and  Ki  tier), 
\..  i.  812. 
i     H |  .   from   hydration    prodaote  of 
pinene,  and  sulphuric  acid   (Bar- 
birr  and  Orion  ird),  A.,  i,  501. 
i  ,J  I ..„,   from   '    I  phenylfenohol  and 
Sydroua  formic  or  oxalic  acid,  and 

an    I                     I  ad    its   liioiuo-deiiva 
tive     I  i  B ,    \   .  i 

Hydrooarbons.  0,H„,  new  synthesis  of 
dime)  bj  Ipropane    i  l'i  rb  irio    and 

Kv.i  i  n),  a.,  i.  ?;. 

C,,H— ,     I'i  I.  Bohol    and 

anhydrous    fori r   oxalic    add 

Hydrocarbons,   preparation  of,   b] 
trol  ■'■  tion    of    I 

.  ten  (Tafri  and  J  ^-.  i. 

of  the  acet  j  It  at  m  ries,  hydration  "f. 
by  means  of  oadmium,  line  and 
magnesium  sabs  t K i  rw  biroft), 
A.,  I, 
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Hydrocarbons,  aromatic,  and  their  de- 
rivatives, compounds  of  alumin- 
ium bromide  with  nitro-com- 
pounds  of  (ILensceutkim),  A.,  i, 
900. 
condensation  of  nresoxalic  esters 
with  (Guyot  and  Esteva),  A.,  i, 
236. 
derived   from   fenchonc  (Leroide), 

A.,  i,  596. 
systems  formed  by  aluminium  chlor- 
ide and  bromide  with  (Menschut- 
kin),  A.,  i,  897. 
saturated    action     of   nitric    acid    on 

(Nametkin),  A.,  i,  93,  372. 
with  a  semieyclic  linking,  preparation 

of  (Wallach),  A.,  i,  383. 
See  also  defines. 
Hydrocelluloses,  formation  of,  by  means 
of  sulphuric  acid  (Buttner  and  Neu- 
man),  A.,  i,  86;  (Schwalbe),  A.,  i, 
136,  366  ;  (Buttner  and  Neumann), 
A.,  i,  290. 
Hydrocephalus  case,   analysis  of  fluid 

from  a  (Mestrezat),  A.,  ii,  595. 
Hydrochloric  acid.     See  under  Chlorine. 
Hydrocinchoninone  and  its  hydrochlor- 
ide, dihydrochloride,  picrate,  picrolon- 
ate,  methiodide,    and    oxinre    (Rabe, 
Naumann,     and     Kuliua),     A.,     i, 
253. 
Hydrocotarnine  roethobromide  and  meth- 
iodide (Freund  and  Oppenheim),  A., 
i,  411. 
Hydro-o-coumaric   acid,    amino-.       See 

Melilotic  acid,  amino-. 
Hydrocoumarin,  tfi'hydroxylamiuo- 

(Francesconi  and  Cusmano),  A.,  i, 
233. 
Hydrocuminaldehyde    from  cumin  fruit 

oil  (Schim.mel  &  Co.),  A.,  i,  816. 
Hydrocyanic  acid.    See  under  Cyanogen. 
Hydrogels,    freezing    of   (Fischer  and 
Bobektag),  A.,  ii,  545. 
properties  of,  when  dehydrated  (van 

Bemmelen),  A.,  ii,  231. 
in  the  mineral  kingdom  (Cornu),  A., 

ii,  222. 
of  the  mineral  kingdom  in  the  groups 
of    the    elements,    sulphides,    and 
halides  (Cornu),  A.,  ii,  409. 
Hydrogen,  apparatus  for  the  purification 
of  gaseous  (Onnes),  A.,  ii,  564. 
absorption  of,   by  colloidal   platinum 
and    palladium    solutions  (Ker- 
not     and     Niquesa),     A.,     ii, 
878. 
by   metallic    nickel    (Sieverts  and 
HaGENACKER),  A.,  li,  212. 
solubility  of,  in  solid  and  fused  silver 
(Sieverts  and  Hagenacker),  A., 
ii,  1004. 


Hydrogen,  secondary  spectrum  of  (Hog- 
ley),   A.,   ii,   359  ;    (Dufour),   A., 
ii,  529. 
wave-lengths  of  lines  in  the  secondary 
spectrum  of  (Watson),  A.,  ii,  453. 
specific  heat  of,  at  high  temperatures 

(Pier),  A.,  ii,  7S9. 
action  of,  on  sodium  (Holt),  A.,  ii, 

807. 
and  chlorine,  interaction  of  (Chapmak 
and  Mai  Mahon),  T.,  135  ;  P.,  15. 
retarding  effect  of  oxygen  and  in- 
fluence  of    nitrogen   on,    rate   of 
interaction     of    (Chapman     and 
MacMahon),  T.,  959  ;  P.,  148. 
influence  of  gaseous  oxides  of  nitrogen 
on    the    rate    of    interaction    of 
(Chapman  and  MacMahon),  T., 
1717  ;  P.,  224. 
and  metals,  new  compounds  of  nitrogen 
with  (Dafert  and  Miklaux),  A., 
ii,  882. 
and  oxygen,  catalytic  action  of  colloidal 
palladium   on  the  union  of   (Paal 
and  Hartmann),  A.,  ii,  990. 
contact  pyrogenetic   oxidation   of,  by 

air  (Orloff),  A.,  ii,  127. 
the  precipitation  of  metals  from  their 
salts  by  (Ipatieff  and  Werchow- 
sky),  A.,  ii,  564. 
the   part    played    by    elementary,    in 
metabolism  (Oppenheimer),  A.,  ii, 
250. 
carbon  monoxide,  and  methane,  simul- 
taneous estimation  of  (Nesmjeloff), 
A.,  ii.  519. 
Hydrogen   antimonide.     See  Antimony 
hydride, 
arsenide.     See  Arsenic  hydride, 
chloride.     See  under  Chlorine, 
cyanide.     See  under  Cyanogen. 
iodide.     See  under  Iodine, 
nitride.     See  Azoimide. 
peroxide,  anodic  formation  of  (Riesen- 
feld),  A.,  ii,  879. 
preparation  of  pure  (AnnLE),  A.,  ii, 

396. 
action  of  ammoniacal,  on   bismuth 
salts  (GUTBIER  and  Bunz),  A.,  ii, 
407. 
iridium  catalvsis  of  (Brossa),  A.,  ii, 

389. 
action  of  colloidal  solutionsof  iridium 
on  (Kernot  and  Arena),  A.,  ii, 

S*il. 
influence  of  potassium  persulphate 
on  tin-  cal   lytii  decomposition  of, 
by    colloidal     iridium    solutions 
KJBRNOT),  A.,  ii,  880. 
ii  Hon  of  colloidal  rhodium  solutions 
on  (Kernot  and  Arena),  A.,  ii 
881. 
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Hydrogen  peroxide,  action  of,  on  metallic 
sulphides  (Ferrer  y  Her- 
nandez), A.,  ii,  147. 

production  of  ozone  in  the  interaction 
between  sulphur  dioxide  and 
(Ferraboshi),  P.,  179. 

action  of,on  thiosulphates  in  presence 
of  metallic  salts  (Taruui  and 
Viiali),  A.,  ii,  478. 

detection  of,  in  milk  (Rothen- 
fusser),  A.,  ii,  91. 

estimation  of  acids  in  commercial 
(Enpemann),  A.,  ii,  432. 

estimation  of  acids  in,  by  titration 
(LtJNING),  A.,  ii,  826. 
phosphide  {pTwsphine),  density  of  (Ter- 
Gazarian),  A.,  ii,  568. 

preparation  of  pure  (Stock,  lid  it- 
ch r.u,  and  Lenger),  A.,  ii, 
727. 

rapid   preparation  of  calcium  phos- 
phide for  evolution  of  (Mattunon 
and  Thannoy),  A.,  ii,  236. 
rr/phosphide,    heat    of    formation    of 

(ThOMLINSON),  A.,  ii,  380. 
phosphides,    P12H6   and    P9Ha,   solids, 
preparation    and     properties    of 
(Stock,  I'.ottchkr,  and  Lencer), 
A.,  ii,  727. 

the   two   solid,    action   of  liquefied 

ami ia  on  (Stock,   Hottchkr, 

and  Lenger),  A.,  ii,  728. 
selenide,  preparation  of   (Wuytn  and 

Stewart),  A.,  ii,  229. 
sulphide,  dissociation  of  (1'oi.utzkk), 
A.,     ii,     871  ;      (Preuner    ami 
S.  iut'r),  A.,  ii,  977. 

and  solid  iodine,  equilibrium  of  the 
reaction  between  (Pollitzer),  A., 
ii,  871. 
sulphide    generator   (Clous),   A.,   ii, 

137  ;   (Doi  BHTT),  A.,  ii,  228. 

jwsulphides  (Bruni  and  Borqo),  A., 

ii,  477. 
pofysulphides  and  oryosoopy  (Pater 

0  ,  A.,  ii,  118. 

Hydrogenase  or  reductase  ?  ((incss),  A., 
i,  7.'.. 

Hydrogenation  by  use  of  finely-divided 
met  u  -.  applications  of  t  be  genei  a] 
method  "t  (8  ibatii  b  and  M.\ i, 

A  .  I 
Hydrolysis.     Bee  under   Alloiilv,  chem 

aH  Hydromuconic  ncid,  u  oyano  /)  hj'dr 
oxy  .  ethyl  hydrogen  >  itoi .  laotc 

(Blai   and  THORPS  I.  'I',,    18 
a/3      and    /:-,  Hydromucouio    acids,    dl 
ni'  nthy]  1 

I  I  I  I  hi  I  i   II  ). 

1 

Hydrouitric  acid  mide, 


Hydrophthalic  acids  (Abati  and  Soli- 
mkne),  A.,  i,  104  ;  (Abati  and  DE 
Horatiis;  Abati  and  Verc.ari),  A., 
i,  3S6. 

Hydrophthalic  anhydrides,  influence  of 
presence  and  position  of  the  ethylene 
grouping  on  the  refraction  and  dis- 
persion of  (Abati  and  Veruari),  A., 
i,  386. 

a3-  and  ^7  Hydropiperic  acids,  menthyl 
esters,  and  bruciue  salts,  and  their 
rotatory  powers  (Hilditch),  T.,  1572 ; 
P.,  214. 

Hydrosols,   freezing  of  (Lottermoser), 
A.,  ii,  27  ;  (Gutbier  and  Flury), 
A.,  ii,  28. 
influence  of    inorganic,    on   autolysis 
(Ascoi.i  and  IZAR),  A.,  ii,  501. 

Hydrosorbic  acid,  iri'ehloro-.  See  A»- 
Hezenoic  acid.  yyS-tfrichloro-. 

Hydroxides,     metallic,     and      colloidal 

forms  of  (Fischer),  A.,  ii,  211. 

Hydroxy-acid,  C1(1ll,a03,  from  oxidation 
of  feiicholic  acid,  and  its  lactone, 
and  an  isomeric  hydroxy-acid 
(WALLAOH  and   I.angk),  A.,  i,  813. 

Hydroxy-acids.  C'u,llis03,  cis-  and 
tram-,  and  their  ethyl  esters  and 
ets-laotone  (Merlino,  Wklde, 
EiohwetjE,  and  Skita),  A.,  i, 
488. 
C'„H|S03I  from  brouioi  amphanecarb- 
oxylicacidsl  BRBDTand  Sandkuhi.), 
A.,  i,  499. 

Hydroxy-acids,  affinity  constants  of 
(Finslat,  Turner,  and  Owen),  T., 

938  ;  P.,  1  18. 

union  of  oai  bon  dioxide  with  (Srso 

FRIED  and  1  low  u.i  AN/A,  A.,  i,  352. 

lactoniaation  of  (Blaise  and  Koihi  1  B 

A.,  i,  661. 
acotylatid,     art  ion     of     benzene     and 

aluuiiniuni    chloride  on  1 A  \s<  nnv. 

and  F6R8TEB),  A.,  i,  716, 
Hydroxyaldehydes,  aotion  ofnitrio  acid 

on  the  ethers  of  aromatic  (Salvi  lt)| 

T.,  1166  ;   I'.,  160. 
method    of   applying    the    Grignard 

read to  (  Hoerinq  and  1 » \  1  h  1, 

A.,  i,  670. 
and  aldehydes,  condensation  of.  with 

phenols  (Dani  swob  i  i  |,  a..  I,  988, 

e  Hydroxyaldehydes,    migration    of   the 

ai  Id  i'  sidues  in  1  be  phenj  Ihydi 

ol    aoj  lati  A    [Auwbrs  and    1 1  >w  s> 

HANI  I,  a  ,  1.   18B, 

(l  Hydioxybutyiaso      (WAKBKAK      and 

Dakin),  a.,  ii,  BO 
Hydroxycarboxylio  acids.   I 
method    "i    applying    the    Orignard 
1.  n  to  1  Hoi  i.i  1   ind  Back     L, 
i,  570. 
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Hydroxy  compounds,    aromatic,    actiou 
of  sulphites    on  (Bucherer  and 
Schmidt),  A.,  i,  521. 
preparation  ofalkyloiymethyl  ethers 
of  (Hoekino  and  Baum),  A.,  i, 
572. 
Hydroxy-fatty  acids,   ureides  and  cyan- 
amides  of  (Clemmenskn   and  Heit- 
man),  A.,  i,  774. 
o-Hydroxyketones.    capacity   for   trans- 
formation    of    acyl      derivatives     of 
phenylhydrazones    of   (Auwers    and 
Daxxehl),  A.,  i,  441. 
Hydroxylamine  (Haber),  A.,  ii,  396. 
actiou  of,  on  coumarins  (Po.sner),  A., 
i,  583. 
on     lactones     (Fraxcescoxi     and 
Ousmako),  A.,  i,  233. 
addition  of,   to   acetylene   derivatives 

(Oliveri-Maxdala),  A.,  i,  835.  ' 
volumetric  estimatiou  of   (Stahi.ee), 
A.,  ii,  758. 
Hydroxylamino-.     See  under  the  parent 

Substance. 
Hydroxyl  compounds,   aromatic,  action 
of  sulphites  on  (BrcHERER  and  Uhl- 
mann),  A.,  i,  787. 
Hydroxyl    derivatives,    estimation    of, 
in    mixtures    of    organic    compounds 
(Hibbert),  P.,  57. 
o-Hydroxynitriles,    interaction    of    de- 
rivatives of  iminodicarboxy  lie  acids  and 
(Stadxikoff),  A.,  i,  771. 
Hygienic  studies  on  nickel  (Lehmanx), 

A.,  ii,  333. 
d-     and      i  Hyoscyamine,     tf-camphor- 
sulphouates,    and     auribroniides    and 
picrates  (Harrowcliff  and  Tutin), 
T.,  1974  ;  P.,  257. 
Hyperglycaemia   jiroduced  by  asphyxia, 
cause  of  (Macleoh),  A.,  ii,  168. 
distribution  of  sugar  of  the   blood  in 
(Michaems    and    Roxa),    A.,    ii, 
6S0. 
Hypersthene-augite   from   Lake   Onega 

(Wahl),  A.,  ii,  65. 
Hypobromites.     See  under  Bromine. 
Hypochlorites.     See  under  Chlorine. 
Hypohalites,   reactions  of,  with  organic 

compounds  (Deux),  A.,  i,  S67. 
Hypohalogenous    acids    and    hypohalo- 

geuites  (Skrabal),  A.,  ii,  224. 
Hypoiodous  acid.     See  under  Iodine. 
Hypophosphorous  acid.  See  under  Phos- 
phorus. 
Hyposulphites.     Sec  under  Sulphur. 
Hypoxanthine,  preformed,  in  the  muscles 

(Leonard  and  Jones),  A.,  ii,  911. 
Hypno-ansesthetics   (BribsemoBBI  and 

Chevalif.r),  A.,  ii,  419. 
Hyptis  suaveolens  oil  (Schimmel  &  Co.), 
A.,  i,  113. 


Ibi  rvillea  sonorcc,  composition  and  toxi- 
city of  (Emerson  and  Welker),  A., 
ii,  87. 

Ice,   vapour  pressure  of  (ThIESRN),  A., 
ii,   791. 
mollifications,    I,   II,   and    III    (Tam- 

maxn),  A.,  ii,  878. 
behaviour  of,  in  the  ultra-red  spectrum 
(Bode),  A.,  ii,  844. 

Igasuric  acid  (Gorter),  A.,  i,  588. 

Ignition  temperature.  See  Temperature 
mi'ler  Thermochemistry. 

Ihleite  (Scharizer),  A.,  ii,  587. 

Ilvaite,  constitution  of  (Baschieri),  A, 
ii,  5S9. 

Imides,  organic,  complex  compounds  of 

I  'si  higaeff),  A.,  i,  369. 
Iminazoles,    production    of,     from    1:8- 

naphthyleiiediamine(FARBEXFABRl- 
kex  vorm.  F.  Bates  &  Co.),  A., 
i,  263. 
See  also  Glyoxalines. 
wolminazolone  and  its  acetvl  derivative 
(Fexioxand  Wiles),  T., 1329;  P., 192. 
Imino-acids,  esters  of,  aud  their  nitroso- 
dciivatives,    molecular    refractions   of 
(Stadxikoff),  A.,  ii,  842. 
Imino-compoundB,     formation    and    re- 
actions of  (Best  and  Thorpe),  T., 
8,  261,  685,  1506,  1901  ;  P.,  28,  92, 
216,  244. 
nomenclature  of  (Thorpe),  P.,  309. 
alieyclie,    transformation    of  aliphatic 

nitriles  into  (Thorpe),  P.,  17. 
from  ethyl  ethoxycoumalindicarboxyl- 
atc,  constitution  of  (Guthzeit  aud 
Etssen),  A.,  i,  674. 
Iminodiacetaldehyde,       bisphenyllivd  r- 
azone  of,  and  its  salts   (Wolff  and 
Marburg),  A.,  i,  16. 
Iminodiacetic      acid,      diethyl      ester, 

nitroso-  (Stadxikoff),  A.,  ii,  843. 
Imino-ethers,  action  of  hydrogen  sulph- 
ide on  (Matsiii,  A.,  i,  463. 
Imino-ketones,     copper    derivatives    of 

I I  u'THIEIt),   A.,   i,   354. 
Iminotriacetic     acid,     trimethy]     ester 

Si  idnikoff),  A.,  ii,  843. 
Immonium      salts,       partial-quinonoid 
(Schlenk,  Keller,  ami  Knorb),  A., 
i,  808. 
Immune      substances,      production      of 

(Dreyer  and  WaIKEB),  A.,  ii,  817. 
Indazyl     derivatives,     preparation     of 

i  Iabrb),  A.,  i,  262. 
Indene  in  coal  tar  (Spilker  and  Dom- 

BROWSKT),   A.,  i,  219. 
sodium  derivative  of  (WSISSOBBBEB  ; 
Gebellsohaft   FUR  Tf.ERVERWER- 
i  ISO),  A.,  i,  219. 
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Indene    derivatives,    transformation     of 

cyclopentene  derivatives  into  (Zincke 

and  Meyek),  A.,   i,   591. 
Indican  (PERKlNand  Thomas),  T.,  793  ; 
P.,    125  ;  (Thomas,    Bloxam,    and 
Perkin),  T.,  824;  P.,  126. 

estimation  of  uriuarv  (Imaiiuchi),  A., 
ii,  772. 
Indicator  highly  sensitive  towards  alkali 

and  suitable  for  titrations  with  centi- 

normal  solutions  (Rupp  and  Loose), 

A.,  ii,  90. 
Indicators,  theory  of  (AcKEEand  Slagle), 
A.,  i,  650. 

characterisation   of  (Handa),    A.,    ii, 
931. 
Indigo,  products  from  Northern  Nigeria 

(Perkin),  A.,  ii,  513. 
Indigo-dyeing,  new  process  for  (Kalb), 

A.,  i,  967. 
Indigoid    dyes    (Bezdzik    and    FRIED- 
lander),  A.,  i,  415. 

derived  from  phenyliso-oxazoloue 
(Waul),  A.,  i,  261. 

and  indolignoid  dyes  of  the  naphthal- 
ene series  (Bezdzik  and  Fried- 
lander),  A.,  i,  415. 
Indigotin,  mechanism  of  the  formation 
of,  from  anthranilic  acid  and  poly- 
hydroxy-compounds  (v.  OsTROMISS- 
lensky  and  1'amfii.u!  K\  A.,  i,  838. 

formation  of,  in  plants  (Wai.iiif.r), 
ii,   514. 

new  synthesis  of,  and  lecture  experi- 
ment on  (v.  Ostriimisslennky  and 
Pamfiloff),  A.,  i,  838. 

a  m-w  isomeride  of  (Waul  and 
I'.  \'-  \i:n  ,   A.,  i,  SSO. 

action  of  primary  amines  on  (Grand- 
MOCo.isi,  A.,  i,  969. 

action  of  primary  arylamincs  on 
(QbANDMOUGIR  and  DE8S0ULAVY), 
A.,   i,   968. 

action  "i  Qrignard  reagents  cm  (S\.  hs 

and   K  1'.  Iui:i.\\  |i  /I,    \.,  l,    [26. 

new  oxidation  i Inct  of  (Kalb),  A., 

i,  966. 
dianilide    and     i t ~    |  (rand- 

moi  oik   and   I  .  I,  A.,   i, 

D68, 
di  /-  toluidide  Oh  imhih  qin  and  I  >■■ 

-.\  vi,  A  .  i,  968. 

Indigotint,    b] on   of, 

from       nl  hi  tie    indies    (  Biri    and 

M  IHX),    A  .    ii 

Indimoliin,  the  enzyme  of  indican,  and 

I  BOM  >.    .    BbOXA  K,    and 
Inilnini.  i  "in'. i  |>h   ii     mutum   of,   with 

Bonduotivit] 
ty  of  (Kuj 

Bill  I 


Indirubin,   reduction   of  (Perkin),    P., 

127. 
Indirubins.   oxygen  isologues  of  homo- 
logous   (Fries    and    Finck),    A.,    i, 

41. 
wlndogenides   (Wahl   and    Bagard), 

A.,  i,  735. 
Indole,  researches  on  (Porcher),  A.,  i, 
511. 

production  of,  by  Bacillus  coli  com- 
munis (de  Gp.aaff),  A.,  ii, 
335. 

production  of,  by  bacteria  (Sei  i1  r), 
A.,  ii,  921. 

in  wood  at  Otitis  ntinilosa.  (Herter), 
A.,  ii,  426. 

and  aldehydes,  a  synthesis  of  (Week- 
man),  A.,  i,  589. 

action  of  oxidisingagentson( Porcher), 
A.,  i,  511. 

the  red  urinary  pigment  derived  from 
(Bknedicenti),  A.,  i,  834. 

action  of,  on  the  frog's  heart  (Dani- 
i.ewsky),  A.,  ii,  81. 

detection  and  method  of  formation  of, 
in    the    organism    (Blimknthal, 

Hersi  iimann,     and    JAOOBT),    A., 

ii,  1059. 
detection  of,  method  for,   in  culture 

modia  (Morelli),  A.,  ii,  711. 
3-iodo-.  and  its  picrate  (Pauly  and 

Gundermann),  A.,  i,  71. 
Indole  derivatives,  colour  reactions  of, 

with  sugars  iCne/.ha),  A.,  ii,  451. 
Indole  producing  compounds  of  the  urine 

(PoROSl  i;       \..  ii.  506. 

in   culture    bouillon   (Porches    and 
1'am       i  I,    \. ,  ii,  802. 
Indolignoid  and   indigoid   dyes  of  the 

naphthalene     series     (Bezdzik    and 

Fried]  win  u,  a.,  i,  415. 
Indone,  pmtoohloroamino-  (Zincke  and 

Mi  -/SB),   A.,  i,  692. 
1  Indone-2-acetic  acid  and  its  bimoleou- 

lar compound  (Stobbe and  Horn),  A., 

i,  81. 
Indonoacotic  acids  (Stobbb  and  Horn), 
A.,  i,  31. 

and     theii     ca  colours    of 

mii  and  Horn  |,  a  .  i,  103, 

Indoxyl.  condonsati i.  with  i>  nitre 

benzaldehydo,  piperonal,  )<*••<■■ 
oateohualdehyde,  and  p-hydroxy- 
I..  Dialdehyde         i  Perkin  '      and 

TlloMV  I  I 

■ynthetio,   oxiiiation  of   solutions  of 

(Tiiom  \s,   Bi  ox  vm.  and    Pkrj 
T  ,  S42  .  P.,  128 
Indoxylcarboxylio     acid    and     in  I 

(  K  ai  i  i    ,\   i   0     ,    A   ,   i . 
Indoxylio  nciil  (PlBXIR),  T.,  847  j  P., 
128, 
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Infant,    metabolism  in   the   (Freunp), 
A.,  ii,  413. 
metabolism     of     a    breast-fed     (Am- 
berg     and     Morrill),      A.,     ii, 
497. 
gaseous   metabolism   of.      See    under 
Metabolism. 
Infusoria,  phosphorescent,  of  the  North 
Sea.  hydrolysis  of  (Emmerlixg),  A., 
ii,  693. 
Inks,  black  cephalopod  (Paladixo),  A., 
ii,  252. 
ferrigallic   (Silbermaxx  and  Ozoro- 
vitz),  A.,  i,  3'2. 
Inorganic    acids,    complex,    derivatives 
of  (Daniels),  A.,  ii,  52  ;  (Blum),  A., 
ii,  54. 
Inorganic  colloids.     See  Colloids. 
Inorganic  substances,  theoretical  basis 
of  structural  formulae  for  (Werner l, 
A.,  ii,  990. 
Inosic  acid  (Levene  and  Jacobs),  A., 
i,  164,  540  ;  (NEfBERGand  Bbahn), 
A.,  i,  541. 
and  carnine  (Haiser  and  Wenzbl), 

A.,  i,  322,  540. 
the  pentose  from  (Neuberg),   A.,   i, 
686. 
Inositol,  presence  of,  as  a  characteristic 
of  natural  wiues  (,Meillere),  A.,ii, 
945. 
detection     of,      in      natural      wines 
(Perrin),  A.,  ii,  624. 
Inositolphosphoric  acid.     See  Phytin. 
Intestinal  epithelium,  role  of,  in  diges- 
tion   and     absorption    of    proteins 
(Loxdon\  A.,  ii,  817. 
fistuloe,    absorption     experiments    on 
dogs  with  (Omi),  A.,  ii,  326. 
Intestine,    role   of    the    small,    in    the 
formation  of  glycogen    from    sugar 
(Croftan  :  Pfli'ger),  A.,  ii,  328 ; 
(Grube  .  A.,  ii,  415. 
frog's,  fat  synthesis  in  the  epithelium 
of,    during   fat   resorption     NOLI    . 
A.,  ii,  327. 
Insect  powder,  chemistry  and  pharma- 
cology     of      (Fujitani),      A-.,      ii, 
825. 
Insects,   gaseous  exchange   in,    and   its 
relation  to  the  temperature  of  the  air 
Si  uwtzoff),  A.,  ii,  902. 
Insoluble  substances,  action  of  soluble 
substances    on    (Oechbner    he    Co- 
MUCK),  A.,  ii,  668,  732. 
Intensity.     See  under  Electrochemistry. 
Internal   pressure,    relation   of  surface 
tension,       chemical       constitution, 
valency,  residual  affinity,  and  criti- 
cal  pressure    to  (Waldkn),  A.,  ii, 
547. 
of  a  gas  (Leduo),  A.,  ii,  550. 
xrvi.  ii. 


Internal  pressure,  in  liquids,  hypothesis 

relative  to  (Amagat),  A.,  ii,  549. 
Intramolecular  changes  of  acylated  com- 
pounds   (Auwers),     A.,     i,     222  ; 
(Auwers  and  Eisenlohr),   A.,    i, 
915. 
transformations      (Dimroth,      Hess, 
Marshall,  and  Werner),   A.,   i, 
267. 
Invertase,  effect  of  temperature  on  the 
photodynamic  action  and  the  action 
of    light    on    (Haxxes    and    Jod- 
blauer),  A.,  ii,  848. 
electrical     transportation      of     (Ml- 

CHABLIS),  A.,  i,  277. 

inversion  of  sucrose  by  (Hudsox),  A., 

i,  554. 
of  yeast  (Salkowski),  A.,  i,  752. 
Invertebrates,    hydrolytic    enzymes    of 

(Boat),  A.,  ii.  71. 
occurrence  of  peptolytic  enzymes  in 

(Abderhaldex  and  Heise),  A.,  ii, 

907. 
Invertin.     See  Invertase. 
Invertins  and  lactases,  animal  (Bierry), 

A.,  i,  346. 
Iodic  anhydride.     See  under  Iodine. 
Iodides.      See   under  Iodine  and   Poly- 
iodides. 
Iodine,  atomic  weight  of  (Baxter  and 

Tilley',  A.,  ii,  225. 
condition  of,  in  solutions  (Beckmanx, 

Ebert,    Nktscheu,    and   Schulz), 

A.,  i,   652. 
solutions,  colour  of  (Hildebraxd  and 

GLASi  OCX),  A.,  ii,  225. 
introduction  of,  into  the  benzene  ring 

(Oswald),  A.,  i,  143. 
oxidation  of,  by  ozone  (Fichter  and 

ROHNEB),   A.,   ii,   991. 
and  acetone,  dynamics  of  the  reaction 

between     (Dawson    and    Leslie), 

T.,  1860  ;  P.,  246. 
and  hydriodic  acid,  action  of,  on  pyr- 

amidone     (dimethvlamiuoautipyriu) 

(Codsin),  A.,  i    ISO. 
solid,   and  hydrogen  sulphide,  equili- 

brinm  of  the  reaction  between  (Pol- 

LITZKKl,    A.,    ii,    871. 
and  selenium  (PblllNJ.),  A.,  ii,  568. 
compounds  of,  with  sulphur  ^Olivari), 

A.,  ii,  37. 
polyvalent,    aliphatic    compounds    of 

(THIBLB  and   Haakii),  A.,  i,    865  ; 

(THIBLB  and  UuNOF*  ;  Thiele  and 

PXTEB),    A.,   i,   S66  ;    (Thiele  and 

1'EIEi;  ;   PbTEB),  A.,  i,  879. 
distribution  of,   in   the  body  (v.   den 

Veldex),  A.,  ii.  911, 
condition    in    which,    occurs  in  urine 

alter  ingestion  of  iodides  and  iodates 

(CRBSPOLANI),  A.,  ii,  79. 

8S 
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Iodine,  and  lithium,  excretion  of,  by  the 
bile  (Fricker).  A.,  ii,  79. 
excretion  of,   from  the  dog's  organism 
(Abderhalben  and  Slavv),  A.,  n, 
820. 
Iodine  dioxide,  properties  and  reactions 
of  (MfiR),  T.,  656;  P.,  88. 
Hydriodic  acid  (hydrogen  iodide),  pre- 
paration of,   from   barium  peroxide, 
iodine,  and  sulphur  dioxide  (Kass- 
ner),  A,  ii,  992. 
behaviour  of  solutions  of,  in  light  in 
presence   of    oxygen    (OrEIGHTOH), 
A.,  ii,  225. 
and  chromic  acid,  induction  by  terrous 
salts  of  interaction  of  (Gortner), 
A.,  ii,  30. 
and  iodine,  action  of,  on  pyramidone 
(dimeihvlaininoantipyrine)  (Mohr), 
A.,  i,  190. 
Iodides  of  sodium,  potassium,  silver 
and    thallium,   compressibilities   of 
(Richards    and   Junes),     A.,     ii, 
214. 
alkyl,  of  cyclic  bases,  colour  ami  con- 
stitution  of   (Tinkler),    T\,   921  ; 
P.,  128. 
and  free  iodine,  new  method  for  esti- 
mation   of   (Bur.ARSZKY    and   HoR- 
vath),  A,  ii,  932. 
estimation  of,  in   presence  of  chloride 

and  bromide  (Cavf.n),  A.,  ii,  612. 
alkali,      acidimetric     estimation      ol 
(Ilrrr  and  pFENHING),  A.,  ii,  434. 
Periodides  of  organic  bases  (Linaiux), 

A.,  i,  76'J. 
Iodic   anhydride,  action   of   heat  on 
(GUICHABD),   A.,   ii,    136. 

preparation  "1  pure  (Guichard),  A., 

ii,  477. 
Hypoiodous  acid,  aqueous  solutionsol 
(Skrabal  and  Bi  dh  i  \  ,  A..,  ii,  992. 

Iodine  oxyfli l«  hydrate  (Wewland 

and  Ri  »i  iii  ii.   a  i  ii,  88 
Iodine  compounds,  delicate  teat  i'"    8!  I 
,  BULBDi ),  A.,  ii,  262. 
determination  of,  in  protein  comoroa. 
tions  (Eiao    .  a.,  ii,  504,  899. 

gravimetric    estimal «ee,   ">j 

ion  ol  metallic  silver  (G u»d 

Ii  RKIN8).  A.,  ii,  982. 
Iodo  .     Bee  also  undar  the  parent  Bub' 

■tailOO. 

Iodoform,   bromofortn    and  i  hi form, 

lity  o oil     ii 

, luction  -I,   from 

(Quern    ,  A     '.  128  ;  (Lai 

i.  I 

iuorid    and   -  id I 

■  '      "' 

ui 


Iodoform,  estimation  of  iodine  in  (GanE 
and  Webster i,  A.,   ii,  613. 

Iodonium  compounds,  decomposition  ot 
aliphatic  and  aliphatic-aromatic 
(Thiele  and  Umnoff),  A.,  l,  866. 

Iodophore  group,  definition  ot  an 
(Pauly  and  Gundermann),  A.,  l,  ll. 

Iodoproteins,  the  biological  behaviour  ot 
(Freund),  A.,  ii,  919. 

Iodothyrin,  spermine,  and  adrenaline, 
influence  of,  on  oxidation  processes, 
and  on  the  toxicity  of  the  urine 
(Juschtschenko),  A.,  ii,  169. 

Iodoxy-.     See    under    the  parent    bub- 

Iodyrite' from  Tonopah,  Nevada  (Kraus 

ami  Cook),  A.,  ii,  324. 
Ionium  (Keetman),  An,   852. 

and  actinium  (SziLARD),  A.,  n,  663. 
Ionisation.    See  under  Electrochemistry. 
Ions.     See  under  Electrochemistry. 
Ipuranol,    isolation  of,   from  A pocymtm 

androsaemifolium  (Moore),  T.,  737  ; 

V      85 
Ipurganol.   and    its   diacetyl  derivative 

(Power  and  ROGERSOSr),   A.,   1,    81». 

Iridium     (GrrniKR  and  Kiess),    A.,   i, 

1025.  , 

volatilisation  of,   in  water  vapour  and 
carbon  dioxide  (KMICH),  A.,  n,  150. 

Batalysis        of       hydrogen       peroxide 
(Brossa),  A.,  ii,  389. 

colloidal     solutions    of,     mlliieiicc     ot 

potassium  persulphate  on  the 
catalytic  decomposition  of  hydro- 
sen  peroxide  by  (Kernot),  A., 


action     of,    on     Indrogcn     peroxide 

(KERMOTand  Am  S  l),  A..  ii.ooO. 

Iridium  compounds,  complei  (WBBOTB 

and  ds  Vbibs),  A.,  ii,  161. 

Iridium  ammonium  dwulphates  (DELE- 

PIKE),  A.,  ii,  408. 

Dichlorotetramniiniridium     ohloriae, 

bromide,     iodide     and     sulphate 

(Werner  and  db  Vbim),  a.,  n, 

Diiiitritotetramminiridium  ohloriae, 
bromide,  iodide,  and  sulphate 
(Werneb  and  db  Vhikn\  A.,  u, 
i ,,  i 

Hexnchloro  iridium  compounds  (Ol  i 
,pI  LlNUNBl  I,   A.,  ii,    102 

Iridiototranitiitodichlorido,    sodium, 
potMsiumandlead8alUof(W]  I    I 
OTd  db  Vbibb),  A.,  ii,  161, 

Niti'itcp.iitamuiiniridium       Ohloriae, 

bate,  add  sulphate,   rod 

nitriti   (Wi  - .-.i  <■  and  di    Vbim), 

il    I 

Trinitritotiiammiiiiridium     V\  BBNBB 

and  io   \  i  ii     .  \  .  U,  161. 
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Iridium  organic  compounds  I  Vi  zes  and 

Duffuur),  A.,  i,  762  ;  (Duffoto), 

A.,  i,  763. 
Iridiodichloro  oxalates    (Vezes    and 

Duffoi'ic),  A.,  i,  762. 
Iridiodichloro  oxalic  acid  and  its  salts 

(Duffour),  A.,  i,  7b'3. 
Iris  root  oil  (Schimmel  4;  Co.),  A.,  i, 

113. 
Iron,   meteoric   (Fkaenkel    and    Tam- 

mann),  A.,  ii,  157. 
preparation,  composition,  and  thermal 

properties  of  electrolytic  (Muller), 

A.,ii,  485. 
electrolytic,    amount    of    sulphur    in 

(Pfaff),  A.,  ii,  891. 
diamonds    in    (Neumann),     A.,     ii, 

1000. 
passivity   of  (Kkassa),    A.,   ii,    738  ; 

(Muller  and  Konigsbeuger),  A., 

ii,  1016. 
volatilisation   of,   in   evacuated   glass 

vessels  (Knocke),  A.,  ii,  211. 
— carbon  system,  influence  of  manganese 

on  (Wust),  A.,  ii,  241. 
spectrum  of,  redetermination  of  wave- 
lengths of  (Pfund),  A.,  ii,  106. 
arc  spectrum  of,  normal  lines  from,  in 

the    definite    system    of    Rowland 

(Hartmann),  A.,  ii,  280. 
magnetic  properties  of  compounds  of 

(Wologdine),  A.,  ii,  374. 
cementation  of,  by  carbon  in  a  vacuum 

(Guillet  and  Griffiths),  A.,  ii, 

738. 
rusting  of  (Moody),  P.,  34. 
action  of  steam  on  (Friend),  P.,  90. 
the  electrolytic  theory  of  the  corrosion 

of  (Walker),  A.,  ii,  485. 
halogenoehiomium    salts     containing 

(Bjerrum   and    Hansen),   A.,   ii, 

739. 
formation  of  true  peroxides  of  (Pellini 

and  Menegiiini),  A.,  ii,  486. 
and  steel,   hardening  and    tempering 
of  (Maurf.r),  A.,  ii,  317. 

transformations  of  (Grenet),  A.,  ii, 
741. 

influence  of  the  treatment  on  the 
solubility   of,    in   sulphuric   acid 
(Heyn  and  Bauer),  A.,  ii,  486. 
amounts  of,  in  vegetables  (Haensel), 

A.,  ii,  257. 
Iron  alloys  with  carbon,  decarburisation 
of  (Hatfield),  A.,  ii,  486. 

influence  of  foreign  substances  on 
the  diagram  of  condition  of 
(Goerens),  A.,  ii,  892. 

the  equilibrium  diagram  of(\Vrsi 
and  Gutowsky),  A.,  ii,  1017. 
with  nickel,  specific  heat  of  (Dumas), 

A.,  ii,  542. 


Iron  alloys.     See  also  FeRoboride. 
Iron  salts,  ditl'usion  of,  through  gelatin 
jelly    (Procter   and   Law),    A.,    ii, 
385. 
Iron    hydroxide    and    aluminium    and 
silicon  hydroxides,  adsorptive  power 
of  (Rohland),  A.,  ii,  27. 
oxides  and   ferrites,  genetic  and  con- 
stitutive relations  in  the  magnetic 
properties    of    (Hilpert),    A.,    ii, 
672. 
phosphides     (Le     Chatelier      and 

Wologdine),  A.,  ii,  1017. 
alum  as  a  standard  in  titrations  (de 

Koninck),  A.,  ii,  611. 
sulphide  (Malfatti),  A.,  ii,  581. 
Ferric  compounds  and  thiocyanates, 
reaction  between  (Brioni),  A.,  i, 
92  ;      (Bongiovanni),     A.,      i, 
637. 
salts,  copper  as  a  reducing  agent  for, 
previous     to     their     estimation 
volumetrically   (Birch),    A.,    ii, 
621. 
chloride,  reduction  of,  by  light  of 
mercury   vapour    lamp    (Ben- 
rath),  A.,  ii,  S47. 
solution,  variation  in  composition 
of  colloids  formed  in  (Michel), 
A.,  ii,  146. 
and   potassium    ferricyanide,    re- 
action between  (Kato),   A.,  i, 
463. 
thallous     fluoride    (Ephraim    and 

Barteczko),  A.,  ii,  236. 
hydroxide,  action  of  oxalic  acid  on 
(Cameron  and  Robinson),  A.,  i, 
205. 
hydroxides,     and      mineral    ferric 
hydroxides,  colloidal   (Fischer), 
A.,  ii,  241. 
hydroxy-chlorides,    composition    of 

colloidal  (Michel),  A.,  ii,  48. 
nitrates    at    25°    (Cameron    and 

Robinson),  A.,  ii,  405. 
oxide,  fusion  of  (Kohlmeyer),  A., 
ii.  581. 
solubility  of  (RoiilandI,   A.,  ii, 

811. 
vanadic  acid,  and  chromic  acid, 
iodometric    estimation     of,    in 
presence   of  one  another  (Ed- 
gar), A.,  ii,  269. 
sulphate   solutions,    electrical   con- 
ductivity of  (Wells),  A.,  ii,  892. 
sulphates,  natural,  constitution  and 
genesis  of  (Scharizek),    A.,    ii, 
587. 
metotitanate,   arizonite    (Palmer), 
A.,  ii,  1026. 
Ferrous  salts,  new  colour  reaction  of 
(RlOHAUD  and  Bidot),  A.,  ii,  350. 
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Ferrous  salts,  action  of  permanganate 
on,  (Birch),  A.,  u,  268. 
solutions,  resistance  of,  to  oxidation 
by  the  air  (Warynski),  A.,  u, 
242 
arsenate,    use     of,    against     insect 
parasites   of   plants   (Vermorel 
and  Dantony),  A.,  u,  261. 
oxide,   estimation  of,  in  magnetite 

(Gage),  A.,  ii,  350. 
sulphate,     natural      (Calafat      y 
Leon),  A.,  ii,  715. 
hydrates  and  acid  salts  of  (Ken- 
rich),  A.,  ii,  147. 
sulphates,  red  cupri-,  phase  equili- 
brium   of   (Allmand),    A.,     ii, 

sufphide,  the  system  :  cuprous  sul- 
phide     and     (BoBNBMANH     and 
Schreyer),  A.,  ii,  1012. 
Ferrites  and  iron  oxides,  genel  I 
constitutive  relations  in   the  mag- 
netic properties  of  (HlLPEBT),  A., 

Ferrophosphates   as  reducing  agents 

[Pascal),  A.,  ii,  487. 
Hexaaquoiron       dibromotetra-aquo- 

chroni.im-    sulphate  (BJEBBWM    and 

Hansen  .  &.,  ii,  789. 

Iron  organic  compounds  :— 

Diaquohexaformatodioltriferncforrmc 

acid,    iron   salt    (Bellomi),  A.,    i, 

nog 

Ferric    salts    of    aromatic    suln 
acids,  reactions  of  (Thomas),  T., 

ft  4  8 
Ferric    iodobehenate    (Fabbbnfabbi- 
kkn  vobm.  l'.  BaybbA  Co.  ,  L.,h 

204.  ,  ,      , 

FerrigaUioaoid,ohloro-,and  hydroxy-, 

(Sii.iu,i:mann  and  OzoBOvra),  A., 

Ferrous    and    ferric    an 
and    -citrates,    and    ferric 

L,    164. 

Ferrous  ferrooyanide,  white,  produc- 
tion of (Taylob),  A.,  I,  l«. 

fwrocya  l;  ""'  '' 

wi  i  i .',  A.,  i,  . 

i (FARMOTABBWWt 

,     ,:    .  • 

Ferrocyanides  (MOLLEII   and    rBBAD- 
WI  l.i  I,  A.,  i.  71  I 

,1(,„i, i..  and   triple,  of  magnesium, 
tlnmlninm,    and     cerium    with 
ilumandammoB 

i  bliio. 

Iron 
(Tai  '    "' 


Iron  and  manganese  minerals  from 
crystalline  schists  of  Biostem,  Roil- 
mania       (Butureanu),       A.,       n, 

Iron  ore  and  gabbro  of  the  Jubrechkine 
Eamen,  Northern  Urals  (Dupabc), 
A.,  ii,  65.  ,       .. 

Cast-iron,  nature  of  (Upton),  A.,  n, 
581. 
production  of  malleable  (Giolitti, 
iaunevai.i,  and  Gherabdi),  A., 

separation  of  graphite  from  white, 
(CHABPT),  A.,  n,  6,2. 
Pig-iron,  estimation  of  manganese  in, 

fJKTjMZB),  A.,  ii,  186. 
Steel,  structure  of  hardened  (kfRBA- 
TOFF    and    Matveeff),    A.,    n, 

241. 
and  iron,  hardening  and  tempering 

of  (MaUBBB),  A.,  ii,  317. 
and       iron,       transformations       ot 

IBT),  A.,  ii.  741. 
influence  of  the  treatment  on  the 
solubilitv  of  iron  and,  in  sttlpnnno 

arid   (HSTM   and    BATTER),   A.,  II, 

486.  ,  f 

gases  disengaged  by  the  notion  of 

oopper  salts  on  (GotrrAL),  A.,  ". 

analysis   of    special    (Lehallkvb), 

A..,  ii.  701. 
direct    estimation     of    carbon    in 
Blount    and    Levy;,     A.,    «, 

estimation  ndphosphoroB 

in  (Blaib),  A.,  ii,  516. 
apparatus  for  estimation  ol  BUlpnnr 

in  (Pi  '  '     ''•  B8?'   ,,       „ 

Bstimation  of  vanadium  m  (Jabou- 

i.m  .   L,  ii,  706.  . 

Iron  (in  general)  detection,  estimation, 
and  separation:—  . 

grou..,      qualitative      miorooheimcal 

analysis     of      (SOHOOBL),      A.,      », 

aluminium,  and  ohroii  ",lta- 

liv  precipitation  ol  (Si  hibm  .  -\  . 

i,  884.  .     ,  , 

apparatus  for  estimation  ol  lulphurin 

of,  b)  permanganate,  in 
the  presence  of  hydrogen ohioridi 
(Fi 

i  .    (Jo»M  and  .Ii  ii  I  BT),    B  ,  ", 

!ati t.-a,l,.nn,.bvii bromto 

I    method,  '   "'    »• 

anumcapUlarii  ibt(Wl»HU 

\  ,  ii,  H 
in    ii 
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Iron  (in  general)  detection,  estimation, 
and  separation : — 
reduced,  ass  iy  oi  (I  lOBLBNZ  and  May), 

A.,  ii,  704. 
copper,  and  chromium,  titration  of,  in 
admixture      (Hibbert),      A.,      ii, 
349. 
influence  of  copper  on  the  titration  of, 
by  the  Zimmerman-Reiuhart  method 
(Schroder)  A.,  ii,  186. 
separation  of,  from  elements  of  groups 
IV  and   V   in    arable  soils   (Pozzi- 
Escot),  A.,  ii,  350. 
separation  of  nickel  from  (Hassreid- 

ter),  A.,  ii,  766. 
aluminium,   zinc,  and  chromium  in  a 
mixture,     separation     of     (Pozzi- 
Ebcot),  A.,  ii,  621. 
Isatin.  preparation  of  a  sulphur  deriva- 
tive     of      (Gesellschaft      for 
Chemische  Industrie  ix  Basel), 
A.,  i,  735. 
1-hydroxy-  (Reissert),  A.,  i,  52. 
Isatinosazone   (Hki.i.eu  and   Solling), 

A.,  i,  1S4. 
Isatoic  anhydride.     See  Anthranilearb- 

oxylic  acid. 
Isatoxime.   1-hydroxy-,   and  its  sodium 

salt  (Reissert),  A.,  i,  52. 
Isodimorphism  of  the  ethylamine  halides 

(Mabam),  A.,  i,  86. 
Isodynamie  change.    See  under  Affinity, 

chemical. 
Isomeric  change  and  absorption  spectra, 
relation  between  (LowRTand  Desch), 
T.,807,  1340;  P.,  13,  192. 
Isomerides,  influence  of  the  solvent  on 
the  ratio  of,  in  substitution  (Bruner 
and  Vorbrodt),  A.,  i,  372. 
Isomerism,   dynamic,   ami   labile.      See 

under  Affinity,  chemical 
Isomorphous  mixtures  (Kremann),  A., 
ii,  9S6. 
gaps  in  (Veenadsky),  A.,  ii,  302. 
substances,     gaps     in     miscibility    of 
(Stortenbecker),  A.,  ii,  S69. 
Itaconic   acid,    velocity   of   addition   of 
bromine  to  (Pirrn  and  Calcagni), 
A.,  i,  360. 
chloro-,    and    its    ethyl   and    methyl 
hydrogen       esters       (WlSLICENTJS, 
Boklen,    and    Reuthe),     A.,     i, 
10. 


Jadeite  in  the  Kachiu  Hills,  Upper 
Burma  (BLEECK),  A.,  ii,  412. 

Jalap,  chemical  examination  of  (Power 
and  RoGERSON),  A.,  i,  819. 

Janosite  (Schabizeb),  A.,  ii,  587. 


Japaconine   tetra-acetyl   derivative  and 

its    aurichloride    (Makoshi),    A.,    i, 

670. 
Japaconitineaml  itsderivatives.crystallo- 

graphic  examination  of  (Schmidt,  A. 

Si  hwantke,   and    K.    Schwaxtke), 

A.,  i,  669. 
Jasmine    flower   wax,    the   constants   of 
(Radcliffe   and    Allen),    A.,    ii, 
427. 

white,   stachyose  from   (Vintilesco), 
A.',  ii,  i'27~. 
Jecorin  (Baskoff),  A.,  i,  701. 

in  the  liver  of  normal  dogs  and  those 
poisoned   with  alcohol   (Baskoff), 
A.,  ii,  908. 
Jellies,  freezing  of  (Bruni),  A.,  ii.  304. 
Jesaconitine  acetyl    derivative   (Mako- 
shi), A.,  i,  670. 
Jesterin  (Krasowsky),  A.,  ii,  175. 
Juddite,  new  manganese  mineral  (Fer- 

mor).  A.,  ii,  491.- 
Juglans  nirira.     See  Walnut,  black. 
Juniper,    Hungarian  and  Italian,   oil  of 

(Haensel),  A.,  i,  112. 
Juniperic  acid   (Bougault  and  Bour- 

dier),  A.,  i,  S3. 
Juniperol,  crystallography  of  (Ramsay), 

A.,  i,  399. 


E. 

Kaempferol    from   robinin,    and   its  di- 
methyl and  triethy]  ethers  (Walia- 

SCHKO),   A.,  i.  948. 
Kaolinite.  weathering  and  formation  of, 

in  the  Hille  quartz-porphyry  (Sei.le), 

A.,  ii,  63. 
"Kawar"  root  (Boehm  and  Kubler), 

A.,  i,  41. 
Kawarin  (Boehm  and  Kubler),  A.,  i, 

41. 
Keilhauite  Zirkelite  group,   and  a  new 

mineral  of  that  group  (Mauser),  A., 

ii,  901. 
Kephalin  (Talk),  A.,  i,  275  ;  (Frankel 
and  Neubauf.r),  A.,  i,  870. 

the    scission    products    of    (Franker 
and  Dimitz),  A.,  i,  870. 
Keratin,     occurrence     of    azelaic    acid 

among    oxidation    products    of    (Lis- 

sizin),   A.,  i,  859. 
Keten,  preparation  of  (Staudinger  and 

Kurinsky),  A.,  i,  880. 
Ketens  (Staudinger  ami  Bereza),  A., 

i,  83  ;  (Staudinger  and  Kubinsky), 

A.,  i,  880. 
Ketenium  compounds  (Wedekind  and 

Miller),  A.,  i,  459. 
Ketimine-enamic   isomerism    (Thorpe), 

P..  309. 
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a-Ketoadipic  acid  (Gault),  A.,  i,  362. 
£-Ketoadipic      acid,      o-cyano-,     ethyl 

hydrogen   ester,    and  its    silver    salt 

(Best  and  Thorpe),  T.,  1524. 
Keto  alcohol.   CsH10O.,,    from  tribromo- 

diethvl  ketone,  and  its  phenvlosazone 

(Pasti-iieau),  A.,  i,  207. 
jS-Keto-alcohols    (Blaise  and   MaireI, 

A.,  i.  85. 
Ketobenzylidene-methylthionaphthen 

and     its     dibromide     (Auwers    and 

Arndt),   A.,  i,  176. 
Ketobenzylidene-thionaphthen   and    its 

dibromide  (Atjwers  and  Arndt),  A., 

i,  176. 
Ketobutylnaphthacinchonic  acid 

(  Harries  and  Boegemann),  A.,  i,135. 
2-Keto-4-carbethoxydihydro«upyrrolyl- 

5  cyanoacetic  acid,  ethyl  ester  (Best 

and  Thorpe),  T.,  1520. 
2-Keto  4-carbethoxy-l-methyltetra- 

hydropyrrolidene-5-cyanoacetic    acid, 

ethyl  ester,  and  its  hydrolysis  (Best 

and"  Thorpe),   T.,  1529. 

2  Keto  4  carbethoxytetrahydropyrrol- 
idene  5  cyanoacetic  acid,  ethyl   ester 
and  its  silver  salt  (Best  and  Thorpe), 
T.,  1521. 

Tj-Ketodecoic  acid  (Blaise  and  KCBHLKR), 

A.,  i,  204. 
1  Keto-3:4  dihydro  2:4- benzoxazine, 
B:8d«jhloro-(ViLLlOBE),  A  ,  i, 
5:6:7:8-<rfr<ichloro-       '    i  and 

Blangey),  A.,  i.  022. 
2-Ketodihydro' ^.pyrrolyl  5-cyanoacetic 

acid     Best  and  Tn -v.),  T.,  1633 

3Ketodihydro-(l)thionaphthen,  and  2- 

oro-,   2-bromo-,  2:2-tfichloro-,  2:2- 

dt'bromo-,    and    5-ohloro-2:2  t&bromo- 

(BADI8CHB  As.II.IN-  .v.  SODA-FADRIK), 
A.,  i,  950. 

3  Keto  2:5  di  /'  methoxydiphenyl  3:4- 
dihydro  1:4  diazlne    ana     its    hydro 

rlil Ie  and  pici  its  (Met  \ou  bi  s  and 

Parry),  T.,  588  ;  P.,  96. 

1  Keto  6:7  dimethoxy  2  ethyltotra- 

hydrO"»quinoline  (I'vman),  'I'..  1748, 
1-Keto  6:7  dimethoxy  2  methyl tetra 

hydroivquinoline    I'vm  in),  T. ,  1272  j 

P.,  190 
1  Keto  6:7  dimethoxy  2  propyltetra- 

hydroi^quinoline  (I'vman).  T.,  1 7"  1  -* . 

4  Koto- 3:5  dimethylpenthiophon  2:6- 
disulphonie        acid. 

(An i /  •  ii  and  Bauer),    \  .  I 

6  Koto  3:4  dlmothyltotrahydroRly 
oxnline, 

mail 

4  Keto  3  6  iliphcnylptmthiophen  2  Ii  ill 
■ulphonic     nrid 

II I  \  i  i  i       \  .  i .  I  - 


4-K.eto-3:5-diphenylpenthiophen-2:6- 
dithiol   and   its    sulphide    (Apitzsch 
and  Baver),  A.,  i,  47. 

4  Keto-3  5  diphenylpenthiophen-2:6- 
dithiophenylurethane  (Apitzsch  and 
Bauer),  a.,  i,  48. 

3-Keto-2:5-distyryl  3:4  dihydro-l:4- 
diazine    and    its    hydrochloride    and 
Mrabrnmide  (McCombie  and  Parrv), 
T.,  589;  P.,  95. 

4-Ketoa-  and  -0-e?/rf«geraniolanecarb- 
oxylic  acids,  and  their  ethyl  esters 
and  their  oximes  and  benzylid- 
ene  derivatives  (Merling,  Welde, 
Eichwede,  and  Skita),  A.,  i, 
482. 

7-Ketohexoic  acid,  e-nitro-,  and  its 
methyl  ester,  seniiearbazone,  and 
transformation  products  (Tiiiele  and 
Landers),  A.,  i,  876, 

10  Keto-9  indoxylanthracene  i,Friep- 
lander),  A.,  i,  117. 

l-Keto-2-indoxyl  1:2  dihydronaphthal- 
ene,    4-   and    5-acetylamino-   and    5- 
hydroxy-      (Bbzdzik      and      Fried- 
LANDBR),  A.,  i,  416. 

4  Keto-1-indoxyl  1:4  dihydronaphthal- 
ene,  8-hyhroxy-  (Bbzdzik  and  Fried- 
lander),  A.,  i,  415  ;  (Friedlanio  i:i, 
A.,  i,  417. 

2-Keto  8i 61  methoxy -6:7  methylene- 
dioxyl:2  dihydroquinoline     and     its 
hydrochloride,  and  reduction  products 
8A1  WAT),    T.,  1216. 

2  Keto-8  51-methoxy-6:7-metbylene- 
dioxy -1  -methyl- 1:2  dihydroquinoline 
Balway),  T.,  1218. 

2  Keto  8  .V  methoxy  6:7  methylene  di- 
oxy  1 -methyl  1:2:3:4  tetrahydroqui- 
noline.     See  I  tryisocotarnina 

5Keto-4  methylamino  2  2:4  trimelhyl- 
tetrahydrofuran,   and  its  ethanol  de- 
rivative    and     it       methiodide    md 
its     aurichloride     |  Koh s  I,      A.,     i, 
599, 
3-Koto  5  mothyldihydro  (1)  thionaph- 
then,         2:2-dibi'omo-        (BADI80H1 
Am  lis       &     Smi  \   !■'  v  BE  i 1-   ,      A.,     i, 

1:2  Ketomothylonoperimidino      Sai  Bta), 

A.,  i.    I  19. 
4  Keto  3-methylpenthiophcn  2:6  disul- 
phonie acid,  sodium  --ill    An  rssOH  and 

BA1  i  i.  I,     V,  i.    I V 
2  Ketol  mothyltotrnhydropyrrolidene- 

6  oyanoacetic  acid,  el  M1 

U  'I    I'ioo.i -i    ,     I'  .    I. 
KetO  1  nietlivlthioimphtheii        I  \i  WBM 

I       1,176 
:)  K.  i.i  ft  methyl •<  1    thlonaphthM 

r.\ i   Lniuh   ■•■  Soda  Fabbii  i, 

\  .  I 
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Ketone,  C9H,20,  from  oxidation  of  ter- 
pinene,      and      its      seniicarhazone 
(Henderson-   and  Cameron),    T., 
974;  T.,  151. 
C9H]40,  from  oxime  of  nitrosoL'hloride 
of  hydrocarbon,  C9H16,  from  fenchelyl- 
amine  hydrochloride,  and  its  semi- 
carbazone  (Wallach  and  Ritter), 
A.,  i,  812. 
C10HI6O,    oxime    of  (Blanc),    A.,  i, 
101. 
Ketones,  preparation  of  pure,  by  means 
of  acetoacetic   ester  (Michael  and 
Wolgast),  A.,  i,  766. 
catalytic  preparation  of  (Sexderens), 

A.,  i,  286. 
dissolved   in   eyclohexane,   cryoscopic 
and     ebullioscopic      behaviour     of 
(Mascarelli   and    Mfsatty),    A., 
ii,  972. 
action     of     carbon     disulphide     and 
potassium  hydroxide  on  (Apitzsch 
and  Blezinger),  A.,  i,  46. 
action  of  calcium  carbide  on  (BoDRorx 

and  Tabourv),  A.,  i,  766. 
compounds  of,   with  acids  (Shckoff 

and  Kasatkin),  A.,  i,  397. 
conversion     of     aldehydes     into,    by 
diazomethane        (Schlotterbeck), 
A.,  i,  553. 
and    aldehydes,    general    reactions   of 
(Franzen),  A...  i,  804. 
condensation   of,   with    the  sodium 
derivative  of  ethyl   cyanoacetate 
(Haworth),    T.,    480 ;    P.,   76  ; 
(Gardner   and   Haworth),    T., 
1955  ;   P.,  250. 
afl-unsaturated,         reduction         of 
(Skita),  A.,  i,  479. 
or    aldehydes,    oxidation    of    organic 
compounds       by      compounds      of 
nitric  acid  with  (Shukoff),  A.,   i, 
238. 
and        diketones,         oxidation         of 

(Pastureau),  A.,  i,  208. 
of   the   pyrrolidone   series    (Kuhlixo 

and  Frank),  A.,  i,  954. 
aliphatic,    tautomerism   of    (HanciX 
A.,  i,  364  ;  (Ostrogovich),  A.,  i, 
764. 
unsaturated,     synthesis     of    (Bod- 
roux    and     Taboury),     A.,     i. 
698. 
aliphatic     aromatic,     preparation    of 
acids  and  amides  by  the  action  of 
ammonium     sulphide     on     (Will- 
GERODt),   A.,  i,  716. 
o/3-acyclic    unsaturated    (Blaise    and 

M  \ire),  A.,  i,  85. 
cyclic,    preparation  of  nnsvmnietrical 
derivatives     of     (Stobbe),     A.,    i, 
309. 


Ketones,  hydroaromatic  (Crossley  and 
Gillino),T.,X9. 
and  magnesium  aryl  halides,  inter- 
action of  (Szeijnski),  A.,  i,  246. 
bromo-  (Pastureav),  A.,  i,  207. 
iinino-,  copper   salts   of  (Gavthier), 

A.,  i,  354. 
oximino-,  ethers  of  (Diels  and  ter 

MekrI,   A.,  i,  455. 
See  also  Amino-ketones  and  o-Bromo- 
ketones. 
Ketonesulphoxylates,     preparation      of 
(Farbwf.rkevorm.Meister,  Lucius, 
&  Brunisg),  A.,  i.  455,  699. 
Ketonic  acid,  C\0H16O3,  from  cis-  or  trans- 
hydroxy-acid  C,  and  its  ethyl  ester 
and    its    oxime,    barium    salt,    and 
dibenzylidene  derivative  (Merling, 
Wbldb,    Eichwede,   and    Skita), 
A.,  i,  483. 
C'isH.tjOj,   from  acid,    C^H^CX,,    from 
petroselic      acid      (Vongekichten 
and  Kohler),  K. ,  i,  454. 
Ketonic  acids,   preparation  of  (Blaise 
and  Kcehler),  A.,  i,  204. 
anilides  and  anisidides  of  (Meter  and 

Ti-kxau),  A.,  i,  710. 
ring    formation     in     (Blaise      and 

Kcehler),  A.,  i,  478. 
dibasic  (Gault),  A.,  i,  362. 
/3-Ketonic  esters,  synthesis  of,  by  means 
of   ethyl    diazo-acetate    (Schlotter- 
beck), A.,  i,  550. 
t-Ketononoic  acid  (Blaise  and  Kcehler), 

A.,  i,  204. 
e-  and  S-Keto-octoic   acid   (Blaise  and 

Kcehler),  A.,  i,  204. 
4-Ketopenthiophen  3  carboxylic      acid, 
2:6-dtthiol-,      and      its       derivatives 
(Apitzsch    and    Blezinger),   A.,   i, 
47. 
4-Ketopenthiophen-3:5-dicarboxylicacid 
{tliiopt/rone-3:5-dicarbo:i:i/lic  acid), 
2:6-dithiol-,and  its  ethyl  ester,and 
their   derivatives  (Apitzsch   and 
Blezinger),  A.,  i,  46. 
esters,  condensation  of,  with  ethyl 
chloroacetates  (Apitzsch),  A.,  i, 
48. 
4-Ketopenthiophendithiols     {thio-y-pyr- 
Apitzsch  and   Bauer), 
A.,  i.  47. 
4-Ketopenthiophendithiophen  2:6-di- 
carboxylic  acid.  3:5-d*hydroxy-,  and 
its     esters,    ethers,    and    dibenzoates 
(Atitzscii),  A.,  i,  49. 
3  Keto  7  phenylbutyrolactone,  o-oximi- 
110-    (AN8CHUTZ   and     BOCKER),    A.,    i, 

5-Keto  1  phenyl-4:5  dihydroglyoxaline- 
2carboxyanilide,  4  oximino-  (DlM- 
BOTH  and  DlEHSTBACB),  A.,  i,  64. 
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phen  3  dicarboxylic      acid,      diethy 
rater,  and  its   benzylidene,  and  sali- 
cvlidene  derivatives,  and  5-<febromo- 
diethyl     ester     and    3-cyano-,     ethyl 
ester^and  its  benzylidene  and  salicyl- 
idene   derivatives    (Ruhemann),     I., 

Ketoses,  detection  of  pentoses  in  presence 

of  (Boaf),  A  .  ii,  272. 

4Ketotetrahydropenthiophen-3:5di- 

carbozylic  acid,  ethyl ester  (Apitzsoh 
and  BlMINGKK),  A.,  l,  4/. 
2-KetotetrahydropyrroUdene-5(Cyano- 

acetic  acid,  ethylester,  and  its  sodium, 

pottsium,  and  silver  salts  (Best  and 

ThOEPE),  T.,  1532. 
3.Ketothionaphthen,    6-chloro-     (Badi- 
7,  he  Ahilin-  &  Soda-Fabbik),  A.,  i, 

Ketothionaphtheni        (Airwoi        and 

^K^t^thiontph*eny^(2)-4-methylcou- 

maranone  (FBIES  and  FlNOK),  A.,  l, 

45 
10-Keto-9-thionaphthylanthracene 

(FeIEDLANDEE),  A.,  1,  417. 

5-Keto  2:2:4  trimethyltetrahydrofuran 
7  hydroxy  .     See    «rI>unethylvaleric 
acid   BY-iihydroxy-,  lactone. 

Ktotriose   fvl   dimethylketol^ gtfj* 
Zethylcwrl /)  (Unas  and  Mfci'ii.vM, 

fl-Ketoundeeoio      acid      (BLAISE      and 

oinaon  and  Adlbe),  A.,  ii,  600. 
rat  of  the  (Haetls*),  A.,  u,  697. 
^satarate'd  phosphatides  o_ the,  and 

reaction  between, and  dyes(FRANKBL 

M,„l  N„o,KIKA),  A.,  1,  -<"■ 
larKo    white    or    soapy     (KLOTZ),    a., 

inveWga'tions  of  the  fat-like,  doubly. 
"',,.„,?,,„„  substance  in  (Peinos. 

BUM),  A.,  ii,  74. 
Kinetic    theory     of    Bases,     mo  ecu*, 
dimensions  on  the  has,,   of    (Beim 

K^So.M),8;en;d^fflnity,oh.mieal. 

Ki„g  crab,    bl 1  otol    of.     Be.    Bl I 

Ktoilwaiier,  wture  of  e«no«n  com 
pound    mi    l: I  I     and   Ll  ITT),  a., 

Tl7 

Kola  "nut,  saponifying  oonsUta 

(VAN  MM   Dun.s.i.s    SURMTOW).  A, 

Kr'y,.t.!i'.'and   x,non,  refract! ud .  dU 

7,  ,   andtheli  relal tl 

i n im 

and  Cuthbi    i  x  ■  "• 


Kunzite,  behaviour  of,  under  the  in- 
fluence  of  Beequerel  radiation  (ItBYEE), 

A     ii    716-  ■         f 

Kynurenic  acid  formation,  situation  of, 
in  the  dog's  organism  (Abdbehaldbn 
London,  and  Pincusbohn),  A.,  n, 
913. 


Labile  isomerism.     See  under  Affinity, 

chemical.  ,     .      ■• 

Laboratory  methods  (Miuuiann),  A.,  n, 

latoadorite   from  Glemffer  Hills,  Ren- 

frewshire  (Houston).  A.,  n,  68. 
Labradorite-norite  with  ,,..r|.l.yritic  la- 

bradorite  crystals  (Vogt),  A    u,  678 
Lac   Japanese,  main  constituent  of  (Ma- 

,;>u     A.,  i,  402,  945. 
Laccase,  Med.ca.«o.  proration  of  pure, 

and  its  chemical  constitution  (EtTLEB 

and  BOLIH),  A.,  i,  863. 
Lactase  of  the  pancreas   (Ibeahim  and 

Kaumheimru),  A.,  ll,  907. 
Lactases  and invertins,  animal  (BnsRBl  . 

Latticed    formation    in     tire    body 

(Turkel),  A.,  ii,  90S. 
autolytic    formation    of,    in    muscles 

(Fukw),  A.,  ii,  502.  . 

fate   of,   in  normal  animals,    and  in 
1"11„„,'    poisoned     With     phosphorus 

(Nici'iiAt'F.u),   A.,   ii,   1041. 
i„    alooholio     sucrose     fermentabon 

(BOOHKEB      and     MeIBENHBIMEB), 

A      i,   881.  .    . 

Coppersalt,asareagent(0AaEB8),A.1 

sensitive' reactions  for  (Dsniges),  A., 
estimation  of,  in  urine  (Rtofel),  A., 
fomentation.     See    under    Fermenta- 

,;.Lactlc'acid.   m™»**>*Pf 
[MoKbszib  and  ttoixsu),      .  M  >. 
formation     of,    during    »«'"'-:'»; 
animal   organs  (Saito  and  Vo8Hi- 

UTA),    A-.  'i.  '"°'    .  ,    ,     . 

Lactone,   C.Hia04,   ''"Cbb   and 
,„„.   and    nitric    and   (HOYW    ana 

HOMBBBOI  R),   A  .  1,   188. 

,.   ,,,,,.  from   phtiwlaldehydio  acid 

"ana'diethylk^n*^ instbrk), 

\     1,  B04,  , 

0   ii,"  .    from     oycloho* jw    md 

^phtMaldehydl       acid    (Momm 

rBBN),A.,  1,804. 
0   „   o      no,,    oyolohexanone    and 

:.„:,,,:'  mu,  ana  «w  *» ' 

,',.:,■ -ll     Ol    (M »     f»W). 

\  .  I,  808, 
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Lactone,   CMH3Og,  from   cyclohexanone 
and  phthalaldehydic  acid  (Morgen- 
stern),  A.,  i,  804. 
CjjHjoOjq.  from   phthalaldehydic  acid 
diethyl  ketone  (Morgexsteks  .    \  . 
i,  804. 
Lactone    ester,    C12H1806,     from    ethy] 
sodiomalonate    and    5-chlorovalero- 
lactone,  and  the  corresponding  acid 
and  amide  (Leuchs  and  Mobis),  A., 
i,  362. 
C17Ho408,    from    ethyl    sodiomalonate 
aud   8-chlorovalerolactone   (Leuchs 
and  Mobis),  A.,  i,  362. 
Lactones,   application  of  8-chlorovalero- 
lactone  in  the  preparation  of  (Leuchs 
and  Mobis),  A.,  i,  361. 
action    of    free     hydroxylamine     on 
(Fraxcescoxi  and  Cusmano),   A., 
i,  233. 
Lactonisation  of  acid  alcohols  (hydroxy- 
aeidt)   (Blaise  and  Kcehler),  A.,  i, 
551. 
Lactose  (milk  sugar),  action  of  calcium 
hydroxide  on  (Kiliaxi  and   ElSEN- 
lohr),  A.,  i,  553  ;  (Kiliaxi),  A.,  i, 
882. 
hydrolysed,    estimation    of    (Herzog 

and  Horth),  A.,  ii,  625. 
in  milk,  estimation  of,   by   Michaelis 
and    Rona's  method   (OPPKNHEIM), 
A.,  ii,  836. 
Lactose-a-phenylhydrazone   octa-acetate 

(Hofmaxx),  A.,  i,  521. 
Lactyl     thiocyanate  (C'lemmexsex  and 

Heitmax),  A.,  i,   775. 
Lactyl-V-phenylglycine,  ammonium  salt 
and  amide  of  (Fischer  and  Gluud), 
A.,  i,  888. 
Lsevulic  acid,    silver    salt,    white    and 
yellow   modifications  (Furcht  aud 
Lieben),  A.,  i,  695. 
w-cyano-  (Thiele  and  Laxders),  A., 
i,  876. 
Leevulinaldehyde,    and   its   disemicarb- 
azone  and  di-p-nitrophenylhydrazone 
(Harries  and   Boegemann),   A.,    i, 
334. 
LaBvulose  (d-fructose),   occurrence  of,  in 
diabetic  urines  (Voir),  A.,  ii,  80. 
in  urine  (Malfatti),  A.,  ii,  331. 
fermentation  of,  by  yeast-juice  (HAR- 
DEN and  Young),  A.,  i,  863. 
detection  of,   in   urine  (WlTTEM   and 
Wei. wart),  A.,  ii,    1057  ;    (Voit), 
A.,  ii,  821. 
and   dextrose,    method    for   removing 
dextrose  from  mixtures  of  (ADLER), 
A.,  i,  517. 
ijsevulosediacetone,       constitution       of 
I    (Irvine  and    Hynd),  T.,   1220  ;    P., 
176. 


Lsevulosephenylhydrazone    phenylhydr- 
azine    and    pyridine   compounds    and 
acetate  (HOFMANN),  A.,   i,  521. 
Lsevulosuria.  diabetic  (Borchardt),  A., 
ii,  688  ;  (Von),  A.,  ii,  821. 

em  album  {white  dead-nettle), 
occurrence  of  stachyose  and  a  glucoside 
in  (Piai-m  ,  A.,  ii,  338. 

.  oil  from  (Soiiimmel  k 

Co.),  A.,  i,  114. 

Lanthanum,    wave-length  tables  of  the 

are  and  spark  spectra  of  (British 

Association  Reports),  A.,  ii,  453. 

nitrates    and    sulphates     with     bases 

(Kolb,     MeLZKR,     Mf.rckle,      and 

Teufel),  A.,  i,  17. 

Laterite  from  Brazil   (Atterberg),   A., 

ii,  590. 
Laudanosen(Mm,..  thoxy-o-vinylsbilbene) 

(Decker  and  Galatty),  A.,  i,  410. 
Landanosine,      complete    synthesis     of 
(PlCTET  and  Kixkelstein),  A.,    i, 
323. 
decomposition  of  (Decker  and  Ga- 
latty), A.,  i,   409. 
oxidation  of  (Pymax),  T.,  1266  ;  P., 

190. 
hydriodide  (Pyman),  T.,  1616. 
Laudanosomethine  and  its  salts  (Decker 

aud  Gai.atty),  A,  i,  409. 
■>  Lauro-o-chlorohydrin     and        -a&di- 
chlorohydrin 'vliKix  and  v.  Skopnik), 
A.,  i,  874. 
Laurolene  (Notes  and  Derick),   A,  i, 

560. 
i'soLaurolene  (Blanc),  A.,  i,  100. 
a-Lauro-7-myristin  (Grux  and  v.  SKor- 

xik),  A.,  i,  875. 
a  Lauro-7-myristo-fl-stearin  (Gi:ux  and 

v.  Skopnik),  A.,  i,  S75. 
/3-Lauro-7-myristo-a-8tearin  (Grux   aud 

v.  Skopxik),  A.,  i,  875. 
7-Lauro-/3-myristo-a-stearin  (Grux  and 

v.  Skopxik),  A.,  i,  875. 
Lauronic  acid,  hydroxy-,  and  its  ethyl 
ester  (Noyes  and  Homberger),  A.,  i, 
133. 
7-Lauronic  acid,  ethy]  ester  (Notes  and 

Homberger)  A.,  i,  133. 
i'.wLauronolic  acid.    See  fl-Campholytic 

acid. 
7-Lauro-E-stearin  (Onus  ami  v.  Skop- 
xik), A.,  i,  875. 
Lautite,  new  occurrence  of  (Durr),  A., 

ii,  899. 
Lavas  of  the  la^t  eruption  of  Volcano, 
Lipari    islands   (Lacroix),    A.,    ii, 
156. 
of  the   last  eruptions   of  Mounts  St. 
Pelee  and  Vesuvius,  gases  occluded 
in  (GROSSMANN),  A.,  ii,  490. 
radioactivity  of  (Joly),  A.,  ii,  848. 
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Lavender  oil  (Habnsel),  A.,  i,  112. 

Lead,  magnetic  tranformation  of  (Ll'T- 
shinskt),  A.,  ii,  641. 
isomorphous  mixtures  of,  with  indium 
and  with  thallium,  electrical  con- 
ductivity and  plasticity  of  (Kurxa- 
KOFF  and   SCHEMTSCHCSCHNY),  A., 

ii,  S55. 

and  silver,  impossibility  of  judging  of 
relative  stabilities  of  corresponding 
compounds  of,  from  thennochemical 
data  (Colson),  A.,  ii,  400. 

action  of  waters  on  (Traube-IIf.x- 
garini  and  Scala),  A.,  ii,  809. 

simple  lecture  experiment  to  illustrate 
simultaneously  three  stages  of  oxida- 
tion of  (Mackenzie),  A.,  ii,  393. 
Lead  alloys  with  antimony,  estimation 
of  antimony  and  arsenic  in 
(Howard),  A.,  ii,  98. 

with  magnesium,  electrical  conduc- 
tivity of  (Stepanoff),  A.,  ii, 
12. 

with  platinum,  nature  of  (PUSHIN  and 
LaSCHTSCHENKO),  A.,  ii,  322. 

with  silicon  (Tama  in).  A.,  ii,  149. 

with  tin  (Df.ci.ss),  A.,  ii,  SSS. 

explanation  of  a  contradiction  con- 
nected  with    the  constitution    of 
((■n:i:i  i.i.ni.  A.,  ii,  319. 
Lead    salts,    action    of,  on   magnesium 

chloride  solutions,  and  a   new  process 

lor  white  lead  i  Bof),  A.,  ii,  889. 

Lead  hydroxycai  I tie  I  u  kite  lead),  new 

process  for  (Hof),  A  .  ii.  889. 

thalloue  chloride  (Efhb  vim  and  Bar- 

TBOZKO),  A.,  ii,  TM . 
chromate   and    its  change    of    colour 
(jABiCZYNSKl),  A.,  ii.  SIS. 

chromate,    and    preparation   of,    as  a 
i  A.,  ii,  313. 

dyeing  properties  of(ViONON),  A., 

ii,  576. 
action  of  potasBinm  nitrate  solution 

00    I  lEOHSNIB  Dl    I  i.-.r.-  k).  A.. 
ii,  7::i 

[NOHAM  and  I'l  i; 

KIM.    T.,     1 

nitrite     C a |,  A.,  ii.  18. 

oxide,  action  of,  on  magnesium  chlor- 
ind    a    n.u    process 
for  »lnt"  lead  (Hoi  l,  A.,  ii,  889. 

Ii  ii:.  of  (Marino),  \.. 
ii,  r.7.r.. 
pho  n    iti    ol    \i  w  its  and  Si  !  H 

A..  Ii 
hiln  at.-,  i  Mexico    I'm  v  in 

1  .  ii.  878. 

H  I         el   \\  I  II  I  I   I  \ 

two  (i  haw,  and  I hi    , 

A        


Lead  sulphate,  solubility  of  (Sehnal), 
A.,  ii,  575. 
solubility  of,  in  concentrated  solu- 
tions of  sodium  and  potassium 
acetates  (Fox),  T.,  878  ;  P., 
128. 
sulphides,  assay  of  (Jacobsohn),  A., 

ii,  185. 
Triplumbic  (stroxide  [red  lead),  forma- 
tion of  (Milbauer),   A.,  ii,  574, 
889. 
analysis    of    (Partheii,),    A.,    ii, 
268. 
Lead,    copper,   cadmium,  mercury,   and 
bismuth,  microchemical  analysis  of 
(Schoori,),  A.,  ii,  96. 
estimation  of  (Crose),  A.,  ii,  764. 
as  oxalate  (Bottoer  and  Pollatz\ 
A.,  ii,  268. 
in  tinned  utensils,  etc..  estimation  of 

(Kxopfle),  A.,  ii,  702. 
colorimetric  estimation  of,  in  presence 

of  iron  (Wilkie),  A.,  ii,  703. 
electrolytic     estimation    of,     by    the 
filtering      crucible      (Gooch      and 
Beyer),  A.,  ii,  268. 
volumetric  estimation  of  (Oddo  and 
Bkretta),  A.,  ii,  764. 
with  potassium  permanganate  (Bol- 

LENBACH),  A.,  ii.  1054. 
in  ores  (MuLLER),  A.,  ii,  96. 
indirect     volumetric      estimation     of 
(BACOTEBCD  and   VlAHUTA),  A.,  ii, 
767. 
and  bismuth,   quantitative  separation 

of  (Galletly  and  Henderson),  a., 

ii.  833. 
Lead-free     reagents.      preparation      of 
(Wilkie),  A.,  ii.  708. 

Lead  ore  analysis,  application  of  graded 

potentials  rx>    Calhane  and   Wood- 

m  m  .  \..  ii,  1064. 
Leather,  estimation  of  sulphuric  acid  in 

(PAESSLER    and     ARNOLDl),     A.,     ii, 

181. 
Leaves,  amount  of  chlorine  in  (Vaxde- 
I  i  i  DE),  A.,  ii,  337. 

direet   deteotion  of  formaldehyde  in 

BOKORNl  I.   A.,  ii,    LO 

autumn,  phyniologioal   mechanism  of 

tl loution  ol   i  LaBORDB),  A.,  ii, 

B6. 
Lecithin  and  cholesterol,  phj 

cal  researches  on  (Po  oi      at  N  i  I 

BAUER),  A.,  i,  756. 

of  egg  yolk  (M  ioLban),  A.,  i,  ■ 

and   dI  net    pounds    of   egg  polki 

||.    A.,  n,  sis. 

i|  olj  -i    ol    Roi  LETT),    \  .  i.  60S, 
labilit)  "i    Hi  i  bni  i'  .   \  ,  I 
oholine,  an  I  foi  mi         I    I  I  I   i  him', 

A  ,  ii    16c 
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Lecithin  ami    other   phosphatides,    the 
nitrogen  of  (MacLean),  A.,  i,  128, 
547. 
biological  importance  of  (Glikin),  A., 

ii,  750,  1038. 
in  the  liver  of  normal  dogs  and  those 
poisoned    with   alcohol    (Baskoff), 
A.,  ii,  908. 
Lecithins  and  cholesterols  contained  in 
the  sperma  and  ovary  of  tunny  fish 
(Dezani),  A.,  ii,  596. 
Lecithin-glucoses  (Baskoff),  A.,i,  701. 
Lemon  juice,  estimation  of  citric  acid  in 
(Gadais  and  Gadais),  A.,  ii.  446. 
oil  (Schimmei.  &  Co.),  A.,  i,  113. 
from    Barcelona  (Haensel),   A.,   i, 

312. 
analysis  of    (Berte    and   Romeo), 

A.,  ii,  352. 
estimation  of  aldehydes  in   (Ben- 
nett), A.,  ii,  192. 
Lens,  crystalline,    chcmico-physical    in- 
vestigations on  the  (Bottazzi  and 
ScALiNcr),   A.,  ii,   71,   162,   417, 
502 ;    (Quagliariello),    A.,   ii, 
1036. 
imbibition    of,    in   sodium    chloride 
solutions  (Bottazzi  and  Scalin- 
ci),  A.,  ii,  502. 
Lepidineoxalic  acid.     See  4-Methylqui- 

nolineoxalicacid. 
rf/-Leucinamide  (Koenigs   and   Mtlo), 

A.,i,  88. 
Leucine,   derivatives  of   (Fischer  and 
Gluud),  A.,  i,  887. 
derivative   of,    from    a    derivative    of 
e-leucinonitrile  (v.  Braun),    A.,   i, 
508. 
/-Leucine,   derivatives  of  (Fischer  and 

Steingroever),  A.,  i,  366. 
isoLeucine,    derivatives   of  (Arderhal- 
den,  Hirsch,  and  Schuler),  A.,  i, 
769. 
Leucite  in  soils,  causes  which  determine 
replacement  of  potassium  of  (BERNAR- 
dini),  A.,  ii,  177. 
Leuco-base,  C.^H^ON,,  from  oxidation 
of  o-hydroxydiphenylamine    and    p- 
aminophenyl-p-tolylamine         (Will- 
statter  and  Krm.i),  A.,i,  977. 
Leuco-bases,  now  series  of,  derived  from 
diphenylethylene    (Lemoult),    A.,    i, 
836. 
Leucoindigotin    dianilide   (Grandmou- 

gin  ami  Dessoulavy),  A.,  i,  968. 
Leucouitrolic  acid,  Graul  and  Hantzsch's, 

salts  of  (Wif.i.and),  A.,  i,  217. 
Leuco  oxindigo  (Stof.rmer),  A.,  i,  175. 
Z-Leucyl/cystine  (Fischer  and  Gern- 

QBOSS),  A.,  i,  367. 
rf-i'ioLeucylglycine         (Abderhalden, 
HinscH,  and  SCHULER),  A.,i,  770. 


/-Leucylglycyl-</-alanine  (Fischer  and 

Si  EINGROEVER),  A.,  i,  366. 
/-Leucylglycyl/leucine  (Fischer    and 

Steingroever),  A.,i,  366. 
'-LeucyW-i'soleucine      (Arderhalden, 

Hirsch,  ami  Schuler),  A.,  i,  771. 
(W-Leucyl  </'-<>deucine  (Arderhalden, 

Hirsch,  and  Schuler),  A.,  i,  770. 
/Leucyltriglycyl-Meucine  (Fischer  and 

Stkinqroever),  A.,  i,  S67. 
ALeucylMryptophyl-'/glutamic      acid 

(Arderhalden),  A.,  i,  603. 
Levisticum   officinale,    oil    from  (Haen- 
sel), A.,  i,  112. 
Lichen  acids,  microscopical  detection  of 

(Senft),  A.,  ii,  273. 
Lichens,  compounds  from  (Zopf),  A.,  i, 
237. 

lobulated     {Peltigt  racea  I,    substances 
present  in  (Zoi'F),  A.,  i,  237. 
Light.     See  under  Photochemistry. 
Lignone   group   (Bezdzik.   and    Fried- 
lander),  A.,  i,  415. 
Lignones,     nomenclature    of    (Lierer- 

mann),  A.,  i,  495. 
Lime.     See  Calcium  oxide. 
Lime-burning,  lecture  demonstration  of 

(Sciieid),  A.,  ii,  308. 
Limestone,  estimation  of  clay  (Archet- 
ti),  A.,  ii,  763. 

meal,    is   artificial  calcium    carbonate 
moro  effective   than,   in  agriculture 
(YOKOTAMA),  A.,  ii,  926. 
Limnophilus     fiavicornis      (caddis-fly), 

variation   of   diastases    during    meta- 
morphosis    of     (Rocques),     A.,     ii, 

747. 
Limonene,  action  of  chromyl  chloride  on 

(Henderson  and  Cameron),  T.,  969; 

P.,  151. 
f'-Limonene  nitrosochloride,  elimination 

of  hydrogen  chloride  from  (Decssen 

and  IIahn),  A.,  i,  502. 
Linaloe  oil   (Schimmel  &  Co.),  A.,   i, 

113. 
Linalool,    action    of    active   copper    on 

(ENKXAAR),  A.,  i,  ii90. 
Line  spectra.    See  under  Photochemistry. 
Linoleic   acid,   preparation   of,   and   its 

methyl  ester  (RoiAETT),  A.,  i,  759. 
a  Linolenic  ftraabromide,       See  Stearic 

acid,  /'■'.'•'dirnino-. 
Linolenic  acid,    constitution    of   (Erd- 
m\\\.   Bedford,  and  Raspe),  A., 
i,  358. 

of  linseed  <>il   E  RDM  ANN  and  Bedford), 
A.,  i. 

and    linseed    "il    (Roi  lett),    A.,    i. 

760. 
a-  and  tl  Linolenic  acids  and  their  ethyl 

esters    (Erdmann    and     Bedford), 

A.,  i,  :t:.7. 
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a-  and   0-Linolenic   acids,   ozonide  and 
ozonide     peroxide    from,     and     ethyl 
ester,    ozonide    peroxide    from    (Erd- 
mann,  Bedford,  and  Raspe),  A.,  i, 
358. 
Linseed  oil,  linolenic  acid  of  i  Erdmann 
and  Bedford),  A.,i,  357. 
and  linolenic  acid  (Rollett),   A.,   i, 
760. 
Lipase,  action  of  intestinal  (Ham.sik), 

A.,  ii,  326. 
Lipases     in      tissues,      occurrence       of 

(Pagexstf.cher),  A.,  ii,  686. 

Lipoids  (Fraxkel  and  Nogueira),  A., 

i,  276;  (Fraxkel  and   Pari),    A.. 

i,   620  ;   (Fraxkel,   Lixxf.rt,  and 

Pari),  A.,  i,  621;   (Frankf.l  and 

NeUBAI'F.R;  (FR.iXKELaild  Dimitz), 

A.,    i,    870  ;  (Fraxkel),    A.,    ii, 

748. 
nomenclature  of  (Rosenheim),  A.,  i. 

748. 
of  the  adrenal  cortex  (Rosenheim  and 

Tebr),  A.,  ii,  416. 
of  the  brain  (Hci.seniif.im  and  Tf.iib), 

A.,  i,  282. 
of  the  lung  (Siebkr),  A.,  ii,  909. 
Lipolysis,  diagnostic  Talus  of,  bj  Sera 

(Citron   and    Reichrr),    a.,    ii, 

80. 

ionic  potentialsof  Baits  and  their  power 
of  inhibiting  (Nioholl),  A.,  i.  347. 
Lipopeptides,  their  signifies] syn- 
thesis, and  properties  (Bondi),  A., 
i,  458  ;  (Bondi  and  Frankl),  A., 
i,  159. 

behaviorx!  of,  towards  ferments  I  Bon  w 

and   I'l:  l-.kl,1.    A.,   i,    169. 

Lipo  proteins  and   their  significance  in 
fatty  degeneration  of  cells  (Bondi)  A., 
i,   158. 
Liqueurs,    estimation     of    essences    in 

(Vam'au),  A.,  ii.  628. 
Liquid   above  the   critical   temperature 
Bradley,   Browne,  and   Hali 
A.,  ii,  789. 
and  suli'l  phases,  pbj  hemi 

o  ii   properties  as  functions  of  the 

■it f  the  gnu  i  I  v.  w  1 1 

barn),  A.,  ii,  i 
terns,  change  of  di  during 

MM.    A., 

ii,  78 
Llquidi,  determination  of  the  asi  ooiation 

of  (Kl'RBJI .    \ 

i  ited,  n  lation   bet 

ii 

(  Hi  1 1 i    \  ,  i 

Ity  of   iin 

.    '•■ 
density  of,  belon    era  fl  imm 
i.  121, 


Liquids,  mixed,  determination  of  the 
vapour  density  of  (Cn  A  eitschkoff), 
A.,  ii.  22. 

correction  of  the  specific  gravity  of, 
for  the  bnoyancy  of  air  (Wade  and 
Mekriman),  T.,  2174  ;  P.,  290. 

influence  of  pressure  on  the  tniscibility 
of  two  (Timmermans  and  Kohx- 
stamm),  A.,  ii,  981. 

formation  of  solid  surfaces  on  (Cohen 
and  Sinnige),  A.,  ii,  797. 

volume  and  temperature  changes  at- 
tending mixture  of  (Pateusu.x  and 
Montqombrie),  T.,  1136. 

absorption  of  /3-rays  by  (Campbell), 
A.,  ii,  205. 

binary  mixed,  thermodynamics  of 
(Bose),  A.,  ii,  214. 

viscosity  of,  as  a  temperature  function 
(Brillouin),  A.,  ii,  867. 

hydraulic  viscosity  of  (Bose  and 
Raueht),  A.,  ii,  645. 

anisotropic,  theory  of  (Bose),  A.,  ii, 
383. 

automatic  regulator  for  the  pneumatic 
agitation  of  (Deneve),  A.,  ii.  274. 

■with  slightly  different  boiling  points. 
laboratory  separation  of,  by  a  pro- 
cess of  distillation  (Gauaskin),  A., 
ii,  378. 
Lithium  vapour,  anomalous  dispersion 
by  (Bevax),  A.,  ii,  773. 

and  iodine,  excretion  of,  by  the  bile 

(FrIOKER),  A.,  ii,  79. 
Lithium  niolybdatos  and  patamolyliilato 
(EPHRAIM     and      BRAND),     A.,     ii, 
1001. 

nitrate,  electrical  c luotn  ity  of  Bolu 

tions  of,  in  ternary  mixtures 
ol  id  tone,  methyl  alcohol,  ethyl 
alcohol,  and  water,  and  viscosity 
and  Buiditj  of  the  mixtures 
Jo  i  and  M  wu  v.  A.,  ii,  639, 
957. 
slectrical  conducts ity  and  abi 

;»vii  i  of,  in  various  solvents 
r.  li  y.  Burke,  and  Mas 

T  .  11(11  ;    P.,   1  II. 

oxide,  heat  of  formation  of  (di  Fob 

I  R  IND),   A.,   ii.  120. 

platinooyanide,  results  of  oooling,  in 
liquid  air  (lit'    on        ' 

ili   iti     binari   Bysl  ims  of,  with 

Hum,  pot  I-.. inni,  niaguesium, 
calcium,  strontium,  and  barium 
metasilicates    (W  m  \rr.),    A.,   ii,  j 

Liver,    ai  tlon    of    phlorldiin    on     the 

(I :  i  i  el       \  ,  ii.  501 

»    in. lion      ol       I  itl\     .1'  el',     in     1  III 

i  i.i  \  i  iii      »nd    Mi 

\  .  I.   111. 
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Liver,  formation  of  glycogen  from  form- 
aldehyde in  the  (Grube),  A.,  ii.  328. 

action  of  silver  salts  on  autolysis  of 
(Izar),  A.,  ii,  907. 

behaviour  of  the,  to  foreign  proteins 
(Reach),  A.,  ii,  416. 

influence  of  proteins  and  protein  de- 
gradation products  on  the  activity 
of  the  (Asher  and  Pletnew),  A., 
ii,  1035. 

the  combination  of  iron  and  the 
nucleo- protein  of  the  (Salkowski), 
A.,  i,  274. 

in  different  nutritive  conditions 
(Asher  and  Boeiim),  A.,  ii,  163. 

part  played  by  the,  in  creatinine 
metabolism  (London  and  Boljar- 
ski),  A.,  ii,  1035. 

affections,  metabolism  of  glycine  in 
(Jastrowitz),  A.,  ii,  70. 

fatty  infiltration  of  the,  in  hunger 
(Mottkam),  A.,  ii,  415. 

extract  of,  by  light  petroleum  (Nu- 
kada),  A.,  ii,  73. 

extracts   and   uric   acid  (Ascoli   and 
Izar),  A.,  ii,  329. 
uric  acid  formation  in,  after  addi- 
tion   of   dial  uric   acid    and    urea 
(Ascoli  and  Izak),  A.,  ii,  909. 

fat  of  the  (Hartley),  A.,  ii,  597. 

enzymes  of,  decomposition  of  /3-hydr- 
oxybutyric  and  acetoacetic  acids  by 
(Wakeman  and  Dakin),  A.,  ii, 
90S. 

adsorption  and  partial  purification  of 
catalase  from(PETERs  and  Stew  A  rt), 
A.,  ii,  501. 

diastatic  ferment  of  the  (Zegla),  A., 
ii,  329. 

maltase  of  the  (KusUMOTO),  A.,  ii,  69. 

artificially-perfused,  regeneration  of 
destroyed  uric  acid  in  (BszzOLA, 
Izar,  and  Preti),  A.,  ii,  909. 

perfused,  of  diabetic  animals,  produc- 
tion of  sugar  in  (Lattes),  A.,  ii, 
908. 

cells  aud  their  permeability  to  sugar 
(Romkes  ;  Taylor),  A.,  ii,  73. 

pig's,  nucleo-protein  of  the  (Scaffidi), 
A.,  i,  196. 

ovage,  oil  of.  Sec  Levis 

ung,  composition,  purines,  and  enzymes 

of     (SlERER     and     DziERZGOWSKl), 

A.,  ii,  909. 
lipoids  of  the  (SlEBER  ,  A.,  ii,  909. 
ungs  and  skin,  in  thod  for  measuring 
the   lo.-s   of   water  by   the  organism 
through    (GuiLLEMARD    and    MoOG  , 
A.,  ii,  679. 
ntecium.  extraction  of,  from  gadolinite 
9    Urbain,  Bodrion,  and  Mail- 
sard),  A.,  ii,  , 


Lutidine  3  carboxylic   acid.     See    2:6- 

Dimethylnicotiuic  acid. 
Lutidines.     See  Dimethylpyridines. 
Lutidinoantipyrine.  Sec  Lutidinophenyl- 

methylisopyrazolone. 
Lutidinobenzobis  isypyrazolone.  See 

o-Carboxyphenylhydrazinolutidine- 
u'  0x3  lie  anhydride, 
Lutidinobromoindazole  (Michaelis  and 

Muhlberg),  A.,  i,  5-  S. 
Lutidino-3-bromo  2-,3-naphthylindazole 
M  [(  n  wa.i-  and  Krietemeyer),  A.,  i, 

534. 
Lutidinobromo-2  ;>-tolylindazole  and  its 

hydrobromide    (Michaelis    and    v. 

Ghiei.V  A.,  i,  533. 
Lutidino-2-m-carboxyphenylindazole 

(Michaelis  and  Reinighaus),  A.,  i, 

533. 
Lutidino-3-chloro  2-benzylindazole  (Mi- 

chaelis  and   Krietemeyer),  A.,  i, 

533. 
Lutidino  3chloro-2mcarboxyphenyl- 

indazole  and  its   ethyl  ester,  sodium 

salt,  and  methiodide  (MICHAELIS  and 

Reinighaus),  A.,  i,  533. 
Lutidino-3-chloro-2-ethylindazole      and 

its    platinichloride    (Michaelis    and 

Krietemeyer i.  A.,  i,  533. 
Lutidino-3-chloroindazole  hydrochloride 

and   platinichloride   (.Michaelis  and 

MtJHLBBRQ  ,   A.,  i,  5-'i3. 

Lutidino-3-chloro-2-methyIindazole  ami 
its  platinichloride  (Michaelis  and 
Krietemeyer),  A.,  i,  533. 

Lutidino-3-chloro-2-/3-naphthylindazole 
and  its  methochloride  and  methiodide 
(Michaelis  and  Krietemeyer),  A., 
i,  534. 

Lutidino-3  chloro  2<  -  and  -j»tolyl- 
indazole  and  their  salts  and  -3-bromo- 
derivatives  (Michaelis  and  v.  Ghiel), 

A.,  i.  534. 

Lutidinodimethyl/sypyrazolone  and  its 
hydrochloride,  platinichloride,  and 
methiodide  (Michaelis  and  Kriete- 
meyer), A.,  i,  532. 

Lutidinodimethylpyrazolonemethyl- 
ammonium     hydroxide     and     metho- 
chloride    platinichloride    (Michaelis 
and   Krietemeyer),  A.,  i,  532. 

Lutidinoindazole  (Michaelis  andMt)HL- 
BERG  .  A  ,  i.  59 

Lutidiuo-2-3naphthylindazole  and  its 
methiodide  [Michaelis  and  Kriete- 
usybr),  A  .  i.  .".34. . 

Lutidinophenacylphenyl  is,  pyrazolone 
(Mil  HAELIS  and    Ml  BLBERO),    A.,   i, 
6  12. 

Lutidinophenylethylpyrazolone  ami  its 
dibromide  Michaelis  and  Mt'iu.. 
ci  RO      A  .  i.  5:12. 
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Lutidinophenylmethyl/wpyrazolone 
(IviidinoatUijiyrine)     and     its     salts, 
methochloride  and  its  platinichloride, 
ethiodide  and  propiodide  (Michaelis 
and  Muhlberg),  A.,  i,  532. 

Lutidinophenylpropyl-  and  benzyl-i'so- 
pyrazolones  and  their  methiodides 
(Michaelis  and  Muhi.bekg),  A.,  i, 
532. 

Lutidino-2-o-  and  ->>tolylindazole  and 
their  salts  (MlCHAELIS  and  V.  GhiEL), 
A.,  i,  534. 

Lutidino-o-  and  -;;-tolylmethyl/sopyr- 
azolonesl  Michaelis  and  MOhlberg), 
A.,  i.  533. 

Lutidino-y-tolylpyrazolone.  See  2:6-Di- 
methyl-4-pyridone-o-tolylhydrazone-3- 
carhoxylic  acid  anhydride. 

Lutidonedicarboxylic  acid,  ethyl  ester, 
characteristics  of,  and  potassium  de- 
rivative (Sahanei  iff),  A.,  i,  832. 

Lutidonephenylhydrazonecarboxylic 
acid.      See   2:6-Dimethyl-4-pyridone- 
phenylhydrazone-3-carhoxylic  acid. 

Lutidonomethylpyrazolone     meiliiodide 

(Michaelis  and  Krietemeyer),  a., 

i,  529. 
Lutidonopyrazolone   hydrochloride   and 
mercurichloride      (Michaelis      and 

Ki:i  i:ii;mi:yi  1:1.  A.,  i,  529. 
Lycopodium  oil  (Rathje),  A.,  ii,  86. 
Lyaalbin-peptoneiSkuAi  rand  EuMMEL- 

BUROER),  A.,  i,  340. 
Lysine,    inactive,    synthesis     of,    fr 

pipei  idine    I     Bra  i  \  i,  A.,  i,  229. 
Lysyl  lysine  iipiorate  (HuootTNENQ  and 

Morel),  A.,  i,  195. 


M. 

Maalyl  alcohol  and  its  condensation 
product  wiili  resorcinol  is.  bimmj  i  i 
Co.  i.  A.,  i,  111. 

Magnesia.     Bee  Magnesium  oxide. 

Magnesite,    t«"    new    oocurrences   of, 

in     I  '.ii  ml  In  i      |  ReDLIOH),      A.,     ii, 
llll. 

depi   its  ol    Voi1    h  s i  \ ,  ia,  nun.  ral 

.,i  ((  -i    i   .   \,.  ii,  iin. 

■    as  "i  <  i, mim  rcial  1 1 1    hi    ii 
A.,  i 

"     I    Nil 

I'im    l-MA  I         Willi,  BN,         Ai    in    . 

Oza  ),  A.,  ii,  819. 
Magiiiminni.  ultra  red  lint   ipeotrum  of 
(PABoni        L,  ii   - 
catliodi  ..      Bee      I  under 

I  try, 

'.-,  i     i.i.    mid 

l»),  A.,  ii,  16,  184, 


Magnesium,    the   system  :    silicon,    and 

(Lebeav  and  Bossuet),  A.,  ii,  403. 
metallic,     action     of,     ou    acetylene 

(Novak),  A.,  i,  865. 
action  of,  on  carbon  monoxide  (Matig- 

SOH),  A.,  ii,  402. 
is  the   omission  of,   in  soil  analysis, 

justifiable  ?  (Loew),  A.,  ii,  258. 
excretion  of  (Mendel  and  Benedict), 

A.,  ii,  253. 
effect  of,   on  toxic  effects  of  escriue 

(Joseph))  A.,  ii,  170. 

the  resorption  of  parenterally  adminis- 
tered, and  its  influence  on  calcium 
metabolism  (Fromherz),  A.,  ii,  918. 
Magnesium  alloys  with  gold  (Vogel), 
A.,  ii,  896. 
with   lead,   electrical   conductivity  of 

(StePANOFF),  A.,  ii,  12. 
with  silicon  (VOOEL),  A.,  ii,  143. 
with    silver,    hardness    of   (SMIRNOFF 
and  KURNAKOFF),  A.,  ii,  402. 
Magnesium   rocks    from    South    Island, 
New   Zealand    (r 'ini.ayson),    A.,    ii, 
901. 
Magnesium      salts,       anasthesia      ami 
paralysis  caused    by   (Meltzer   and 
Atjer),  A.,  ii,  80. 
Magnesium  bromide  and  iodide,  molecular 
c pounds    with    acetic    and    other 

organic  acids  (Menschutkin),  A., 
i,  82.  548. 
chloride,  action  of  lead  oxide  and  salts 
on,   and  a  new  process  for  wdiite 
lead  (Hof),  A.,  ii,  889. 
estimation  of,  in  waters  (EmdE  and 
Senbt),  A.,  ii,  1053. 
thallic    ohloride   (Qeweokb),    A.,    ii, 

577. 
hydride,  spectrum  of  (Fowler),   A., 

'  ii,  9  19. 

iodide,  compounds  with  methyl,  ethyl, 
propj  I,   and   isobutyl  aoetates  and 
eiliy'l  formate  (Mensohd  rati 
i.  82. 
nitrate,    investigation    of   ii"'    inter, 
actions    between    the    hydrates   of 
\  \   ii  ii  iM,    V,  ii,  888. 
oxide   (magnesia),    Dinar}    system  of, 

with  alumina  (Sm •,  K  w m \. 

and  Wrioh  r),  A.,  ii,  1015. 

r,  roxide  i  Oarhabco),  L,  ii,  .s08. 

u\\  elilm  idea     ill"!'.      \        H.     868  I 

KALLAUNBl  I,    \  .  ii.  "'19. 

i  .iln  air,     Inn  u  \  I.  11  B     of,     willl 

si. ilium   and   lithium   im  l.isilieatc.H 

(Wallaoi  .   I.,  it,  666 

See  also   1  linpsidi'. 

Magnesium    Btannithioeyanatc 

ii.u  an. I    B  VMI  '•',     \    .    1,     '■' 

■ulphata  and  sodium    ulpli  ite,  

pounds  nl  (OlNSBEUO),  A.,  ii,  1  I. 'I. 
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Magnesium  organic  compounds,  mechan- 
ism of  the  action  of  sulphur  and  of 
selenium  on  (WUYTS),  A.,  i,  380. 
action   of,    on    anhydrides   of  dicarb- 
oxylic  acids  (Bauer),  A.,  i,  585. 
on   boric    esters    (Khotinsky    and 

SIelamed),  A.,  i,  864. 
on   dicarboxylic  acids   and   conver- 
sion   of    a    'COoH     group     into 
•COR  (SiHONia  and  Arand),  A., 
i,  932. 
on   /8  hydroxy-a-methylbutaldehyde 

(Abelmann),  A.,  i,  547. 
on  7-methylpentan  5-one  (Bodroux 
and  Taboury),  A.,  i,  546. 
formation  of  peroxides  in  the  oxidation 

of  (WtTTTB),  A.,  i,  44S. 
Magnesium  alkyl  balides,  and  tertiary 
amines,   stability  of   compounds 
derived      from      (Hibbert),     P., 
118. 
alkyl  halides,  action  of  ethyl  rnes- 
oxalate     on     (Lemaire),    A.,     i, 
199. 
double  and  triple  ferrocyanides  with 
potassium  and  ammonium  (Rob- 
inson), T.,  1353  ;  P.,  195. 
iodide  phenylethylcarbamate 

(Houben,    Schottmuller,     and 
Brassert),  A.,  i,  922. 
phenyl     bromide,     action     of,     on 
camphor     (Creighton),     A.,    i, 
169. 
pyrryl   iodide   and    its   use   in    the 
synthesis  of   pyrrole  derivatives, 
and   its    pyridine   additive    com- 
pound (Onno),  A.,  i,  672. 
triphenylmethyl       chlorides,       two 
isomeric  (Tschitschibabin),  A., 
i,  778. 
Magnesium,  precipitation  as  ammonium 
magnesium  phosphate  (Raffa),  A., 
ii,  183. 
precipitation  of,  as  ammonium  mag- 
nesium arsenate    (Raffa),    A.,   ii, 
347. 
separation  of  calcium  from  (Blasdai.e), 
A.,  ii,  763. 
Magnetic  character   of  compounds   pre- 
pared  from   non-magnetic  elements 
(Wkdkkind),  A.,  ii,  541. 
double  refraction.      See  under  Photo- 
chemistry, 
function    of  oxygen    in   organic   com- 
pounds (Pasi  vi   .  A.,  ii,  S59. 
properties  of  alloys  of  ferromagnetic 
metals  (Tamm ANN),  A.,  ii,  16. 
of  alloys  of  manganese,  aluminium, 
and  copper  (Ross  and  Gray),  A., 
ii,  859. 
of  carbon    and    organic  compounds 
(Pascal),  A.,  ii,  788. 


Magnetic   properties    of   compounds  of 

iron  (W( IDINE),  A.,  ii,  374. 

of   several      easily    liquefied     gases 

(Pascal),  A.,  ii,  294. 
of   simple  substances  (Pascal),  A., 
ii,  116. 
rotatory   power.       See    under    Photo- 
chemistry, 
susceptibilities     of    the     rare     earths 

I  Meyer),  A.,  ii.  lii. 
transformation  of  lead  (Lutshinsky), 

A.,  ii,  641. 
of  nickel  and  cobalt,  thermal  effect  of 
(SllCKOFF),  A.,  ii,  209. 
Magnetite,  estimation  of  ferrous  oxide  in 

(Gage  .  A.,  ii,  350. 
Magnetism  of  the  rare  earths  (Urbain* 

and  Jantsch),  A.,  ii,  116. 
Magnets,  production  of  permanent,  from 
nearly  pure  coppei  (Clay  and  Ross), 
A.,  ii',  208. 
Maize,  i  n  rluence  of  reaction  of  the  med  ium 
on   the   activity   of    maltases    from 
(Huerre),  A.,  i,  543. 
maltose    of   (Hcelre),    A.,   ii,    258, 
338. 
Maize  grain,  effect  of  increasing  amounts 
of  phosphatic  manures  on  the  relation 
between  nitrogen   and   phosphorus  in 
(Parrozzani),  A.,  ii,  698. 
Malachite-green,  rate  of  reaction  of,  with 
acid  and  alkali  (Sum:;  wick  and  Moore), 
T.,  889  ;  P.,  123. 
Malachite-green-o-carboxylic  acid, 

methyl  ester,  picrate  of  (Fischer  and 
Romer),  A.,  i,  800. 
Malachite-green  series,  hydroxy-,  and 
alkyloxy-,  new  kind  of  isomerism  in 
the  (VotoSbk  and  Krauz),  A.,  i, 
518. 
Malanilic  acid,  aniline  salt  (Tingle  and 

Bates),  A.,  i,  910. 
Maleic  acid,  cerous  salts  (Rimbach  and 
Kilian),  A.,  ii,  811. 
iodo-  (Thiele  and  Peter),  A.,  i,  879. 
Maleinoperinone  (Sachs,  A.,  i,  431. 
Malic  acid  in  wine,  estimation  of  (v.  der 
lltli'E  and  Si  finer),  A.,  ii,  445. 
cerous  salts   (Rimbai  it  and  Kilian;), 
A.,  ii.  811. 
Malleto  red,    I    .11  . "...    and    its    acetyl 

derivative  i  Dbkkj  b  .  A.,  i,  403. 
Malonaniic    acid,    formylamino-,    ethyl 
ester   (CONBAD  and  Schulze),   A.,   i, 
212. 
Malonamide    derivatives    iConrad   and 

8i  HI  Li    .  A.,  i,  218. 
Malonanilide,     rfibromo-    (StatjdINQEB 

and    BjBRIZA),  A.,  i,  84. 

Malon-yi-anisidideoxime,  oximino-  (\V  is- 
land, Semper,  and  Gmelin),  A.,  i, 

610. 


, 
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Malonhydroxamic    acid,   oximino-,   and 
its  metallic  salts  (Wielaxd,  Semper, 
and  Gmelin),  A.,  i,  609. 
Malonic    acid,    condensation    of    butyl- 
chloral  and  its  hydrate  with  (Riedel 
and  Straube),  A.,  i,  550. 
pheuylhydrazoue  of  the  amide  of  the 
semialdehyde  of  (Laxgheld),  A.,  i, 
557. 
ethyl  ester,  action  of  bromocyclohex- 
ane    and    4-bromo-l-methylcyclo- 
hexane  on  the  sodium  derivative  of 
(Hope  aud  Robinson),  T.,  1360; 
P.,  207. 
action   of  phenylthiocarbamide    on 

(Rohemann),  T.,  117  ;  P.,  14. 
condensation  of, \vi tli  benzyl  chloride, 
by  calcium  ethoxide  (Perkin  and 

Pratt),  T.,  162. 
sodium  derivative,  action  of  chlorides 
of  dibasic  acids  on  (Scheiiier), 
A.,  i,  363. 
phthaliminoacyl      chlorides     and 
(Oabriel  and  Colman),  A.,  i, 
491. 
dimenthyl  ester,    and   dibrucine   suit, 
anil     their    rotatory     powers    (HlL- 
DITCH),  T.,  1579  ;  P.,  214. 
cerous  salts  (Rimbach  aud  Kii.ian), 

A.,  ii,  810. 
formylaniino-,  methyl  and  ethyl  esters, 
and     amidu      of      (Conrad       and 
SOHT/LZK),  A.,  i,  213. 
dihydroxy-,  methyl  ester,  ethyl  ether 

of    iCrunss    and   SpENOBB),    A.,   i, 
763. 
oximino-,    amino-oxime    of.    and    its 
barium  salt  (Wiei.and  and  Hess), 
A.,  i,  370. 
Malonohydrozamic       acid,       oximino-, 
amino-oxime  of,  and  its  hydrochli 
barium  suit,  and  tetra-acetyl   di 
five    iWiki.wu    and     Hiss),    A.,    i, 
870. 
Malonpiperidideoxinie,  oximino-,  barium 
del  ivativs   |  u  [bland   and  Qmelin), 
\  .  I,  'ill. 
Malonyl    chloride    fii-bromo-    (8TAUD 

inc. mi  ud  Bbrbza),  a  .  [, 
Malonylbis  (1  amino  2:6  dimethylpyr- 
role  3:4  dicarboxylic    acidi.    amino  . 
ethyl  e  tei    i  Bl  i  ow  and  Sob  (bib), 
a..,  I 

Halonyldiurothane   and    nitroM 

BAD  and  Bl  mi  SB),  A  ,  i.  218. 
Malt  catalaee  (va-.  tin       \..i.  il.vs. 
Halt   diaataae,    eloctrical    migration   ol 

(Mi'"  mii    .  A  ,  i.  .. 
Muitaio  "t  the  blood  serum  and 
I. 

ol  buck  whi  ii  -  Mi  i  in  i  ,  ,\..  i   I 

of  main    Mi  i 


Maltases  and  ferments  from  fungi  which 
decompose    glucosides    (Zellner), 
A.,  ii,  922. 
from  maize,   influence  of  reaction  of 
the    medium    on    the    activity    of 
(Huekre),  A.,  i.  543. 
Maltose,  action  of  Fehling's  solution  on 
(Lewis),  A.,  i,  767. 
hydrolysis  of,   by  citric    acid    (Pier- 

AERTs),  A.,  i,  136. 
inversion  of,   by   ferments  (Taylor), 
A.,  i,  346. 
Maltose-phenylhydrazone  and  -^-bromo- 
phenylhydrazone  (Hofmann),   A.,   i, 
521. 
</-Mandelamide  (Wren),  T.,  1583;   P., 

219. 
Mandelic  acid  and  its  salts,  specific  rota- 
tion of  (Kipping),  T.,  416. 
3:4-(£ihydroxy-,    and   its    ethyl    ester 
and  bruciue  and  quinine  salts  (Bar- 
ker and  EwiNS),  T.,  .r'."'7. 
''-Mandelic    acid,    formation    of,    from 
amygdalin  (Tutin),  T.,  667;  P.,  118. 
/-Mandelic  acid,  asymmetric  synthesis 
of  (MoKenZIB  and   HUMPHRIES),  T., 
1105;  P.,  164. 
''/■Mandelic   acid,  resolution  of  (Kirr- 

INO),  T.,  414  ;  P.,  56. 
/•-Mandelic  acid,  menthyl  ester,  partial 
racemisation  of  (FiNDLAV.  and  HlOK- 
MAMs),  T.,  1886 j  P.,  196. 
Mandelic  acids,   the  intaroonversion  of 
the  optically  active  (McKenzib  and 
CLODOH),  'I.,  777  ;   P.,  70. 
</-,  /,  and  ;-,  {•menthyl  asters,  solu- 
bilities    of   (Flndlav   and    Biok> 
iiakb),  T.,  1889;  P.,  186. 
Mandelonitrile,      calcium      derivativea 

Kl:  WZKS),   A.,  i,    804. 

/Mandelonitrile  glucoside.  isolation  of, 
from  /Viiiiih  wrotuia,  and  tetra-aoetyl 
(POWBB   and    MOOBB),    T.,    348  ;    P., 

27. 

Manganese,  electro-ohemioal    bahaviour 

of   and  electrolytic    estimation  of 

(Orix),  A.,  ii,  , 
and    its   oxide   and   alloys,    "lion   of 

carbon  monoxide  on  (i In  irpt),  A., 

ii,  105. 
Influence  of,  on  the  ii  m  sys- 

t.  in  ,  \\  i    .i   .   A.,  n,  '.'II, 
Mauganeso  alloys,  magnetisable    II  IOT> 

I  I   l.   ,iim!    I,'  [I   II  \  l:      .    A.,    li,    1  III. 

and   compound  i,  ra  ignol  lo   propertiai 

"I     \\ '- 1'  .  A  .  ii 

with  aluminium  and  ooppi  i  I  Hi 
ami  Ho  ii  irz),  A.,  ii,  240  .   |  Rosa 

and  QbAT        ft,.,  II 

Mangancai    I  ■'    ol  ohlorina  on, 

i    tampei  iture  i   (Hoffmann), 

J  ,  II 
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Manganese  carbonate,  action  of  sodium 
nitrate  solution    on  (Oechsner  de 
Coninck),  A.,  ii,  669. 
chloride  and  bromide,  labile  forms  of 
tetrahydrated  (Kisxetzoff),  A.,  ii, 
580. 
trichloride,  compound  of,  with  rubid- 
ium    chloride      (Wiijia.ni)     and 
Dinkelackeh),  A.,  ii,  48. 
tballic chloride  (Gewecke),  A.,  ii.  ;>77. 
hydroxide,  solubility  of  (SacKUR  and 

Fritzmann),  A.,  ii,  960. 
nitrates,   preparation   of   (Guntz  and 

Martin),  A.,  ii,  1019. 
oxide,   significance   of  colloidal   solu- 
tions of,   in  biochemical  oxidations 
(Sjollkma),  A.,  ii,  484. 
dioxide,  dissociation  pressure  of  (Sac- 
kur  and  Fritzmann),  A.,  ii,  960. 
oxidation  potential  of  (Haehnel\ 
A.,  ii,  959. 
Manganates,  a  group  of,   comprising 
hollandite,    psilomelane,   and   eoro- 
nadite  (Feemor),  A.,  ii,  153. 
Permanganate,  action  of,  on  ferrous 
salts  in  presence  of  hydrochloric 
acid  (Birch),  A.,  ii,  268. 
action     of    hydrochloric     acid     on 
(Weinlanu  and  Dinkelacker), 
A.,  ii,  48. 
sulphate,  solubility  of,  in  mixtures  of 
water    and    alcohol,    and    double 
salts  of  with  ammonium  sulphate 

(SCHREINEMAKERS),   A.,  ii,  317. 

and    potassium    permanganate,    re- 
action between,  in  acid   solution 
(Sirkar  and  Di'tta),  P.,  249. 
See  aho  Manurial  experiments. 
Manganese  organic  compounds : — 
Manganic      lodobehenate      (I'aiiben- 
fabriken  vobh.  F.  Bayer  &  Co.), 
A.,  i,  204. 
Manganous    iodobehenate    (Farben- 

FABRIKEX  VORM.   F.  BAYER  &  CO.), 

A.,  i,  204. 

Manganese,  estimation  of.  in  pig  iron  by 
persulphate  method  (Kunze),  A.,  ii, 
186. 
electrolytic  estimation  of,  by  the 
filtering  crucible  (Goocn  and 
Beyeu),  A.,  ii,  268. 

Manganese  minerals,  three   new  (Fek- 
MOR),  A.,  ii,  491. 
and    iron    minerals   from    crystalline 
schists      of      Brosteni,      Kmimania 
(BufT/RKANU),  A.,  ii,  745. 

Mangolds,  sodium  chloride  experiments 
with  (Briem  ,  A.,  ii,  87. 
manurial  experiments  with  two  com- 
mercial forms  of  calcium  cyauamide, 
sodium  nitrate,  and  ammonium 
sulphate  on  (Oi  TO),  A.,  ii,  88. 

xcvi.  ii. 


MannaB  and  related  products  (Ebeei), 
A.,  ii,  176. 
digestion  of  (Biekry  and  Giaja),  A., 
ii,  325. 
Manneotetrose.     See  Stachyose. 
Manninotriase  (Vintilesco),  A.,  i,  751. 
Mannochloralic    acid,    ammonium   salt, 

and  lactone  (Hanriot),  A.,  i,  206. 
Mannose,    fei  mentation     of,     by    yeast- 
juiee  (HARDEN  and  Yorxti),  A.,  i, 
S63. 
estimation  of  (Herzoo  and  Horth), 
A.,  ii,  625. 
Mannosephenylhydrazone  acetate  (Hof- 

maxx),  A.,  i,  520. 
Manure  for   meadows,  phosphoric   acid 
with  different  citric  acid  solubility 
as  (Syoboda),  A.,  ii,  177. 
mineral,     effect     of,     on      Cyperaeeffi 

(Geze),  A.,  ii,  429. 
nitrogenous,    application    of   dicyano- 

diamide  as  (Inouye),  A.,  ii,  929. 
secondary     calcium      phosphato       as 
(Takeuchi),  A.,  ii,  930. 
Manures,  artificial,  poisonous  action  of 
the  cyanogen  compounds  employed 
as(STJfUTT),  A.,  ii,  690. 
chemical,  effect  of,  on  composition  of 
meadow  hay  (Chavan),  A.,  ii,  927. 
organic,  different  forms  of  phosphoric 

acid  in  (Tsuda),  A.,  ii,  930. 
phosphatic,  effect  of  increasing  amounts 
of,  on  the  amounts  of  phosphorus 
and    nitrogen   compounds,    and   on 
relation    between    phosphorus    and 
nitrogen  iu   maize   grain   (Parroz- 
zaxi),  A.,  ii,  698. 
Manurial    experiments,    on    action    of 
ammoniacal  nitrogen  under  the  in- 
fluence of  lime  (Pfeifker,  Hefner, 
and  Frank),  A.,  ii,  515. 
on  cereals  (Pauls),  A.,  ii,  515. 
on  Polygonum  tt  ■  Takeuchi), 

A.,  ii,  927. 
on  sugar  beet  (Urban),  A.,  ii,  609; 

I  Mute),  A.,  ii,  697. 
witli  ammonium  sulphate  (Otto),  A., 
ii,  1S8. 
containing  an  excess  of  sulphuric 
acid     (Lemmermaxn),     A.,     ii, 
260. 
with  calcium  carbonate  and  limestone 

meal  (YOKOYAMA),  A.,  ii,  926. 
with  calcium  cyauamide  (KaJ'PEN), 
A.,  i,  92;  (Otto),  A.,  ii,  188; 
(Behrens),  a.,  ii,  260  :  (Steglii  m, 
A.,  ii,  260;  (StdtZBB),  A.,  ii,  260; 
iv.    FbILITZEN),   A.,   ii,    261,    ISO  , 

(Urban),  a.,  ii.  609  ;  (Schneide- 
wind.  MEYER,  FresE,  Mux  iek,  and 
Grait  '.  A.,  ii.  697  ;  (v.  I.ikuex- 
bero),  A.,  ii,  698. 

89 
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Manurial  experiments  with  calcium 
nitrate  (StEGLICH),  A  %*L» 
(v.  Feilitzen),  A.,  n,  2bl  ;  (STy- 
zer),  A,  ii,  261;  (Ukb-^,- ,'V 
ii  609;  (ScHiran>Bwnn>,  Mker, 
Frese,  Monter,  and  Graff),  A., 
ii,  697  ;  (Stctzer),  A.,  u,  9-»- .. 
with  dicyanodiamide  (Perotti),  A.,  u, 

606  ;  (Asd),  A.,  ii,  929. 
with  manganese  sulphate  (MS  MoUN- 

ARiandLiGOT),  A.,ii,  697. 
with  sodium  chloride  (Briem).  A.,  B, 
87  ;  (Akmiuk  and  Urban  I,  A.  u, 

with  'sodium  nitrate  (Otto),   A.,  ii, 
188;     (Urban),      A.,     »-      b0a  > 

(SCHNEIDEWINI.,     MEYER,     FbESE, 

M.nter,  audURAKF),  A     n,  697. 

See  also  Sand  cultures,  and  Vegetation 

ManuriaTsaltf'in     soil,    fi^onof 
(MfNTZ  and  GATJDECHON),  A.,  l  ,  £«»■ 

Manurial  value  of  ammonium  sulphate 
and  calcium  cvanamul,,  inl!< 
calcium  compounds  on  (STSBUTTJ, 

of  Various 'organic   phosphorus   com- 
pounds (Aso  and  Yoshida),  A.,  u, 

931 
Mariupolite,    extraction   of    rare   earths 

from  (Morozewi.zI.  A..  U,  404. 
Marsh     mallow     [AM—      f 

leaves,   oil   from    (Haensei),    A., 

Matches,    lucifer,    detection    of    white 
phosphorus    in   igniting    composition 

Matricaria    chamomilla     camomile    ol 
from  (llARiwi'M  and  JAMA),  *..  '. 

Mamr,formsof(v    \y:1Myi:'..Ai,^ 
182  184,   221,    :30i.,     666  j    (M'  -s 

chenS«dAoomporition  of   (Mm 

Meat!'di^tatK  oniyn  »  ""•' 

M  \  1 1  n.i.)  A.,  ii 
putrid    I 
1   ttdWALPOU  I,  A  ,  ii,  264.411 

detection  ol  bei 

.     H 
1  ">•  A"  "' 
B6 1 
Meat   extract,   constituenl 

As„i  .A.    ■.:.:.;■.".  71  ^ 

.IM 

.,„!     111   II  I   -1,    A .. 

■SltmubM  1;;,,:'h 

rliytl.ii'i-  »>    movement!  ol    [Hi  ""  • 

A.,  ii,  41V 


MelUotic     acid,     amino-    (amimlunho- 
wZric    acid)    (Francesconi     and    - 
CttsmaNO),  A.,  i,  233. 

Melting  point  apparatus  UUlumore), 

methods        at      high      temperatures 

(White),  A.,  u,  9(0. 
of  a  solid  substance,   dependence   ot 

on  its    surface  energy   (Iawloff), 

A.,  ii,  19,  2»5-         .  a  f    „ 

Melting  point  curve,    influence    ot    a 

"Solution  point    o. M*.  shape 

of  the  (Feaschner),  T.,  60S  ,  t\,  n. 

Melting   point    curves  of    endo  hevnnc 

compounds  (Aten),  A.,  ii,  i"1-. 

or    freezing   point   curves    of    binary 

mixtures  When  the  solid  phase  is  a 

mixture  of  the  two  components  and 

a  compound  is  formed  (van  Laar), 

Of  fixtures' Of  0-    and   ,,-ehlorc:„  et- 
aniUdes  (Jonbs    and  Obton),    I., 

1059 
0f  naphthalene,  anthracene  indtte 
derivatives  (Bttdolfi),  A.,  n,  •>**■ 
Melting     point      lines,      retrogressive 
(Suns),  A.,  ii,  971.  .  . 

i,  603.  ,         , 

Membranes.  orystaJJisataon      Un 

(Waltob  .  \  ■  u.  648.  .    . 

diffusion  '       ozthski),  a., 

Syed  by  contort  .lcctiin.ation 

1    in  Shi 

(GlBABD).  A.,  u.   }6S. 
collodion,    porositj    of    (L 

\..  ii.  301.  _  .   „ 

Memorial  lecture.  Gibl  O.T., 

1299 
Me„deleeff(Tii         ,  T.,  2077. 

Menthol   an  !  V  "     „s 

perl  '  ' 

Men'lli 
perl 

•v.. 

Menthonei, 

M.ntliyl    a 

,-MenthJlam.ne  I 

itpl ate  (Kipwno  and  Hi 

MciUh^^iucojUl. 

M.nth; 

",.,.1    (Fahbi  roBM     ' 

Bati  '.  •'•  0o>),  A.,  i, 


active      (BKOK 

mi   a 
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Menthyl    xanthate,   crystallography    of 
the  anhydride  of  (Si'rgunoff),  A., 
i,  244. 
Menthylsulphuric     acid      (Ghemische 

Fabrik  von  Heyden),  A.,  i,  497. 
Mercaptans,  action  of,  on  acid  chlorides 
(Jones  and  Tasker),  T.,  1904  ;  P., 
247  ;     (TASKEB    and    JONES  .     'I'.. 
1910  ;  P.,  247. 
action    of   phosphorus    pentabromide 
and  pentachloride  on  (Auteneieth 
and  Geyer),  A.,  i,  26. 
of  the  anthracene  and  anthraquinone 
series,  preparation  of   (Farbenfae- 

RIKEN  VORM.  F.    BAYER  &  Co.),  A., 

i,  496. 
Mercaptides,  action  of  aromatic,  on  ethyl 
a-chloroaeetoacetate      (Finger      and 
Hemmeter),  A.,  i,  470. 
Mercaptols,      multi-membered      cyclic 

(Autenrieth  and  Geyer),  A.,  i,*6. 
Mercury,   atomic  weight    of  (Eakley), 
A.,  ii,  1013. 
purification  of  (Desha),  A.,  ii,  315  ; 

(Hildebrand),  A.,  ii,  734. 
apparatus  fur  distillation  of  (Wetzel), 

A.,  ii,  145. 
positive  rays  of  (Wibh),  A.,  ii,  956. 
cathode  (Bottger),  A.,  ii,  619. 
vapour,  absorption,  fluorescence,  mag- 
netic rotation,  anomalous  disper- 
sion of  (Wood),  A.,  ii,  713. 
new  method  of  calculating  the  ratio 
of  the  electric  charge  to  the  mass 
of  the  molecule  of  (FuESTENAU), 
A.,  ii,  12. 
ratio  of  electric  charge  to  mass  of  the 
molecule  of  (Pohl),  A.,  ii,  207. 
conditions  under  which,  causes  evolu- 
tion of  hydrogen  from  acids  (Smith), 
A.,  ii,  579. 
compounds    of,    with    selenium    and 
tellurium  (Pellini,  Sacerdoti,  and 
Afreggi),  A.,  ii,  1014. 
poisoning.     See  Poisoning. 
Mercury  alloys  (amalgams),  very  dilute 
alkali,  phenomenon  in  the  action  of 
hydrochloric  acid  on  (Smith),  A., 
ii,  235. 
with  alkali  and   alkali-earth   metals, 
electrolytic   prepaiation   of  (Smith 
and  Bennett),  A.,  ii,  663. 
with   cadmium,    E.M.F.    of  (IIilett 
and  Db  Lfky),  A.,  ii,  11. 
Mercury     haloids,     isomorphism      and 
polymorphism  of   (Lvvzizky),   A., 
ii,  483. 
silver  iodide  (Rebenstorff),   A.,  ii, 

146. 
mercurous  sulphate  electrodes,  electro- 
motive    force    of     (Luther     and 
Michie),  A.,  ii,  115. 


Mercury   sulphide  in  vulcanised  caout- 
chouc,   estimation  of  (Frank  and 
Jacobsohn),  A.,  ii,  S33. 
Mercuric     compounds   with    complex 
cations,   constitution  of  (Borei.li), 
A.,  i.  452. 
Mercoric  salts,  volumetric  estimation 
of  (Andrews),  A.,  ii,  440;  (Moba- 
witz),  A.,  ii,  185,  703. 
Mercuric    bromide,    calorimetric  and 
cryoscopic    constants    of    (GuiN- 
chant),  A.,  ii,  790. 
chloride,    fused,    electrical   conduc- 
tivity of  salts   in   (Foote  and 
Martin),  A.,  ii,  638. 
iodide,   double  salts  of  (Ddboin), 
A.,  ii,  316. 
slowness     of     the     spontaneous 
transformation  of  the  unstable 
variety   of   (Gernez),    A.,    ii, 
466. 
thorium   iodide   (Duboix),    A.,    ii, 

316. 
oxide,  compounds  of,  with  pyrazol- 

ine  (Eury),  A.,  i,  57. 
selenite  (Rosenheim  and  Pritze), 

A.,  ii,  882. 
sulphate,     a     thiobasic     (Estrup), 
A.,  ii,  404. 
Dimercurammonium  bromide  (Gaude- 

chon),  A.,  ii,  670. 
Dimercurous      silver      arsenate     and 
phosphate  (Jacobson),  A.,  ii,  887. 
Mercury  organic  compounds(BiiLMANN), 
A.,  i,  17  ;  (Schrahth  and  Schoel- 
ler),  A.,  i,  93  ;  (Pesci),  A.,  i,  348  ; 
(Biii.mann  and  Witt),  A.,  i,  371. 
Mercury   cyanide,  application  of  the 
theory   of    complex    ions   to    the 
reactions  of,  with  silver  salts  and 
alkali  hydroxides  (Hofmann  and 
Wagner),  A.,  i,  559. 
derivatives  of  fatty  acids  (Schoeli.er 
and  Schrauth),  A.,  i,  464. 
Mercuri-acetic  and  -propionic  acids, 
hydroxy-,  anhydrides  of,  and  mer- 
cuributyric  acid,  hydroxy-  (Schoel- 
ler  and  ScniiAUTH),  A.,  i,  464. 
Mercuric  chloroselenocyanate  (Rosen 
heim  and  Pritze)^  A.,  ii,  882. 
oxycyanide  (Rurp  and  Gov),  A.,  i, 
295. 
solution,    preparation    of    (Run' 
and  Leiimann),  A.,  i,  92. 
selenocyanato      (Rosenheim      and 
Pritzx),  A.,  ii,  882. 
Mercuricamphor      iodide,      bromide, 
chloride,  and   oxide    (Marsh    and 
Struthers),  T.,  1784. 
Mercuridimalonic  acid,  methyl  ester 
(Schoeller  and  Schradth),  A.,  i, 
464. 
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Mercury  organic  compounds  .  -  .      .. 
Mercniiethylenedianune,     *&«*** 

of,  an.l  salts  of  (Pesci),  A.,  i,  21   . 

Mercuri-fatty      acidB,      --hydroxy-,   ; 

svXsis  7of      (Schoeller      and 
Schbauth),  A.,  i,  218. 
Mercurimethylmalonic        acid,       »- 
hydroxy,  methyl  ester  and  calcium, 
comer,  lead,   mercury,    and    silver   1 
salts  (Schoeller  and  Schrauth),    J 

Merc'uriphenylcyanamide  (Pesci),  A., 

Mercuripropionic  anhydride,  «- 
hydroxy-  (SoHOBLUSB  and 

Schravth),  A.,  J,  218. 

Dimercnrifluorescein,  sodium  salt  of 
(PavjLY    and    TbAUMAMN),    A.,    l, 

280 
Phenylmercuriammine    chloride,    ni- 
trate, sulphate   and  its  ammonium 
ulphate  derivative,  and  ace  ate  and 
its  thiocarbamide  derivative  (PESCI), 

Sufphidome8rcury  acetate  and  basic 
acetate  (BoBEIAl),  A.,  i,  452. 

Tetramercurifluorescein,  sodmm  sa  t 
of  (Pauly  and  TbAUMAHN),  A.,  l, 

MeJury,    bismuth,    lead,   copper,    and 
Srliium.  microchemical  analysis  of 
(Schoorl),  A.,  n,  %. 
in  organs,  detection  *  *  <""»■ 
scone  (Lombardo),  A.,  h,  l»»-.   . 

iodides  (Weglics  and   KiLri),  a., 

volumetric  estimation  of  (Knox),  T., 
.  "cq  .  p     227 
in  merc'uroiU  salts  (ODDO),   A.,  ii, 

Mercury6  seal  in  place  of  cork  or  india- 
rubber  in    organic  analysis  (Mahf.k), 

Merotropy17;..!   a^e.lrnpy    ^>i,  ,,u- 

bromine  to  (Turn    and   OaMAOHI), 

Me.UyierT  a,,d   MdA»K    .b-orptioil 

■„e.l,:.of(ITlivis),  A.,  n,  685. 
Me.olite   b NOU6,    1-roo    Islands 

tftyof.wlth] oaUlte(BowjUii), 

M..oUrtaVic77acid ,r«W  g»£l 
,Ht„,  and  .t,  calcium  salt,  d  metbj 
bVdioin '•  ammonium,  ■ ■>  '  "  '"■ 

.»  '  """,y ,  s;;; 

.,,„ , «"',™l  ' '. 

Li    rtxyol 4*bokwaU) 

ami  KJLUI  UO),  a  i 


Mesoxalic  acid  esters,  condensation  of, 

with    aromatic    tertiary    amines 

iGuyot  and  Michel),  A.,  i,  1DH. 

condensation      of     with     aromatic 

hydrocaibous    (Guyot  and   EST- 

yvO    A.,  1)  236. 
condensation  of,  xvith  phenolic  esters 

(Guyot  and  Esteva),  A.,  i,  306. 
ethyl    ester,    action   of  ft*™-* 
(Curtiss,  Koch,  and  Babielia), 

A    i,  212. 
action     of,    on     alkyl    magnesium 
halides  (Lemaire),  A.,  l,  1»M._ 
phenylhydraZone,andphenylhydr^ne 

salt  of  (Behrekd  and  Schultz), 

MeBOXalyl-biB:aanmo.2;5-dimethyl- 
pyrr0le-3-.4-dicarboxylic  acid),  mtro 
so-,  ethyl  ester  (Bulow  and  Scharer), 

MeVoxalvl-"'-,  -«-.  aud  •i'-oarboxypheii- 

vluvrrole-3:4-dicarboxylic         acids), 
ethyl    esters   (BtfLOW  and  SCHARER), 

A.,  i,  851.  ,        .      „.K 

Mesoxalvlhydrazone-bis-ll  amino-^o- 

d?metbylpyyrrole-3:4.dicarboxyUc 

acid     ethyl  ester,  and  corresponding 

substituted      hydra,one      denvaUves 

metbylpyrrole-3:4-dicarboxyUcacid), 

^hylestera^i.n«a,HlSelIARER),A., 

Mesoxaiylphenylbydrazone-bis-a- 
amino2:5.dimethylpyrrole-3  4dicab 

oxylic  acid),and  its  ethyl  ester  (Bt  LOT 
al, a  Bi  BABBB),  A.,  I,  860. 
Mesoxalyl-'tolylhydrazone-bisHi; 
a,ninoy2:5dimethylpyrrolei3:4-dicarb) 
ox^Uc  acid),  ethylene,  (Bulow  and 
SohXbXB),  A.,  i,  850. 


JgSSf&a;  of  alla-toin    in 
normal  mine    (WlMHOWBKl),   A.,  u, 


on 


Metabolism,      action      of      &™a 
(I^QOTiOB),  A.,  ii,  500. 
i„,y,t,„un;.1llKi.K\  A.,..,  t>S.t. 
,„,le,ne„tl;,   piWOM   irn.insO.A.,11, 

■'■"■ [^"jjjj! 

daring  lev,,    Oabpbhwh  and  Bib* 

in,  i),  A.,  u,  608. 
i„  ,h,,  uihal  (Fan  N"^  A-  "•  "    „ , 
!,,-  ,  braul  fed  Inhnl  ■  a"'1 

the  pari  play.  I  bj  si "<">  hydro 

on  of! IhydwjolmdlMdacttaw 

..„  [Pi an),  a.,  Ii,  1032. 
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Metabolism,  influence  of  protein  and 
carbohydrate  on  (Gigon),  A.,  ii, 
683. 

the  value  of  protein  cleavage  products 
in  (Abderhalden,  Messner,  and 
Windrath),  A.,  ii.  327  ;  (Abder- 
halden), A.,  ii.  817. 

influence  of  salicylic  acid  and  its 
isomerides  on  (Rockwood),  A.,  ii, 
497. 

influence  of  salts  on  (Schloss),  A.,  ii, 
1032. 

the  effect  of  subeutaneously  adminis- 
tered urea  on  (Heilner),  A.,  ii, 
327. 

physiological  action  of  products  of 
(Danilewsky),  A.,  ii,  81. 

during  typewriting  (Carpenter  and 
Benedict),  A.,  ii,  683. 

and  digestion,  effects  of  bone  ash  on 
(Lothrop),  A.,  ii,  594. 

in  man  with  greatly  diminished  lung 
area  (Carpenter  and  Benedict). 
A.,  ii,  327. 

of  different  classes  of  animals  (Abder- 
halden,  Braiim,  and  Schitten- 
helm\  A.,  ii,  327  ;  (Abderhalden 
and  Brahm),  A.,  ii,  904. 

of  animals  during  inanition,  influence 
of  alcohol  (Kochmann  and  Hall), 
A.,  ii,  414. 

of  herbivora,  rule  of  the  ash  constitu- 
ents of  wheat  bran  in  the  (Hart, 
McCollum,  and  Humprey^,  A.,  ii, 
413. 

calcium,  the  resorption  of  parenterally 
administered  magnesium,  and  its 
influence  on  (Fromherz),  A.,  ii, 
918. 
of  the  herbivora,  influence  of  acids 
on  (Granstrom),  A.,  ii,  161. 

carbohydrate  (Johansson)',  A.,  ii,  161. 
and     thyroidectomy    (Underhill 
and  Hilditch),  A.,  ii,  917. 

chloride,  in  typhoid  fever  (SOHWBN- 
kenbecher  and  Inagaki),  A.,  ii, 
332. 

creatinine,  part  played  by  the  liver  in 
(London  and  Boljarski),  A.,  ii, 
1035. 

gaseous,  of  infants,  experiments  on, 
carried  out  by  means  of  Zuntz  and 
Oppenheimer's  modification  of  the 
Regnault-Reiset  respiration  ap- 
paratus   (Schlossmann,  Oppen- 

HKIMF.R,      and      MlRSCIIHAUSER), 

A.,  ii,  67. 
of  children,  influence  of  age  and  size 

on  (Schlossmann  and  Ml'Rscn- 

haiser),  A.,  ii,  679. 
hunger,    comparative    physiology    of 
(Slowtzoff),  A.,  ii,  907. 


Metabolism,  iron,  function  of  the  spleen 
in  (Asher  and  Zimmermann),  A., 
ii,  503. 
nitrogen,  influence  of  silver  hydrosols 

and  salts  on  (Izar),  A.,  ii,  905. 

nuclein,   and  its   relationship   to  the 

nuclein    ferments  in  the    human 

organism      (Winternitz       and 

Jones),  A.,  ii,  594. 

in  gout  (Miller  and  Jones),  A.,  ii, 

821. 
in  a  dog  with  an  Eck's  fistula  (Ab- 
derhalden,       London,        and 

SCHITTENHELM),  A.,  it,  818. 

phosphorus,  in  the  plant  (Staniszkis), 

A.,  ii,  923. 
protein  (Abderhalden),  A.,  ii,  413  ; 
(Abderhalden and  London!,  A., 
ii,  905. 
influence  of  carbohydrates  and  fats 

on  (Cathcart),  A.,  ii,  1032. 
in cystinuria  (Williams and  Wolf). 

A.,  ii,  820. 
in     carbon      monoxide      poisoning 
(Wolf  and  Osterberg),  A.,  ii, 
422. 
in   development   (Murlin),  A.,  ii, 
250. 
purine,   and   purines   of    the    human 
foetns  and   placenta  ("Wells  and 
Cooper),  A.,  ii,  1034. 
in  selachians    (Scaffidi),    A.,    ii, 
683. 
vegetable.    See  Vegetable  metabolism. 
See  also  Diets. 
Metal    ammonia    compounds,    complex 

I  Werner),  A.,  ii,  49. 
Metallic  character  of  an  organic  radicle 
(Fosse),  A.,  i,  599. 
chlorides  in  solution,  action  of  coke  on 

(Tingle),  A.,  ii,  405. 
elements,  connexion  between  band  and 
line  spectra  of  the  same  (Hartley), 
A.,  ii,  279. 
hydroxides  (Fischer),  A.,  ii,  241. 
action    of   carbon    dioxide,    under 
pressure,  on,  at  0°  (Cameron  and 
Kobinson),  A.,  ii,  42. 
oxides,    action    of    sulphur   chloride, 

S2C12,  on  (Bourion),  A.,  ii,  229. 
radiation.     See  under  Photochemistry, 
salts,  colloidal  reaction  for  (Stiasny), 
A.,  ii,  186. 
spectroscopic    investigation    of  the 
behaviour  of,  in  flames  of  different 
temperatures  (Auerbach),  A.,  ii, 
105,  279. 
and    mixtures    of   salts,    electrical 
conductivitv  of  (Benrath),  A., 
ii,  12. 
hydrazinates  of  (Franzen   and   v. 
Mayer),  A.,  ii,  40. 
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Metallic  sulphides,  action  of  hydrogen 
peroxide  on  (Ferrer  t  Hernand- 
ez), A.,  ii,  147. 

vapours,  anomalous  dispersion  by 
(Bevan),  A.,  ii,  773. 

world,    metastability   of  the   (Cohen 
audlNOUYE),  A.,  ii,  100S. 
Metallographic    observations   in    a  va- 
cuum  at    high    temperatures    (Ober- 

hoffer),  A.,  ii,  1017. 
Metalloids  and  metals,  action  of  sulphur 

chloride  on  (Nicolardot),  A.,  ii,  138. 

Metals,   refractory,  preparation  at  high 

temperatures  of,  from  their  chlorides 

(Pring  and  Fielding),  T.,    1497; 

P.,  215. 

colloidal,  solutions  of,  obtaiued  by 
action  of  boiling  water  (Trai'BE- 
Mengarini  and  Scala),  A.,  ii, 
809. 

cathodic  volatilisation  of,  in  dilute 
eases  (Kohlsghuiter),  A.,  ii,  639. 

galvanic  ennobling  of  (van  DeveNTER 
and  van  Lummel),  A.,  ii,  958. 

direction  of  the  electric  current  pro- 
duced when,  are  attacked  by  sul- 
phur (Colson  ),  A.,  ii,  5  16, 

influence  of  temperature  on  the 
emissive  power  of  (Hagen  and 
Rubens),  A.,  ii,  358. 

calculation  of  the  boiling  points  of 
(Kraft and  Knocks),  A.,  ii.  211. 

determination  of  the  boiling  point  of 
(Greenwood),  a.,  ii,  720. 

hardness  and  electrical  resistance  of 
solid  solutions  of  (Benedicks),  A., 
ii,  207. 

corroded  (JoRISBEN),  A.,  ii,  811. 

conglomerates  obtained  by  compress- 
ing mixtures  of  the  powders  of  two 
(Tammann  and  MaBINO),  A.,  ii, 
869. 

occlnded  ga  tea  present  in  cerl  dn 
common      I  n  i  lob  lnal),     a.,    ii, 

[on  of  difnoull  ly  i  jlatlle,  in 
evacuated  glass   vessels  (Knocks), 
A.,  ii,  211. 
in    the    solid    Btate,    reactivity    of 
(M  \   INO),   L,  ii,  869. 

and  acids,   aol  "ii   betwai  n  (8m  i  b  I, 

A.,  Li, 
iirii'.n   '.i   alcohols,    their  impui  I  ii 

sad  di  Daturing  agents  on  (TDuohi 

MIN  I,     \    .    I,     1    lO, 

ii  ul  finely  divided,  on  aliphatic 

soldi  i  M  i  ii  in .  .  \  ,  i 
sotlon  ..i  o '.iin  on,  "ii'l  the  osuse  of 

M  INI  HOT),  A  ,  ii. 

.mi    metalloids,    aotlon    "i    sulphur 

ohlortdl  on  !  Nh  iii.Aiinii'i ■),    A.,   ii, 


Metals,   fusibility  of  mixtures  of,  with 

sulphur,    selenium,    and    tellurium 

(Pei.abon),  A.,  ii,  S05. 
finely-divided,     applications     of    the 

general   method     of   hydrogenation 

by    the     use    of    (Sabatier     and 

Mailhe),  A.,  i,  131. 
colloidal,  physiological  action  of  (Foa 

and  Aggazzotti),  A.,  ii,  688. 
analysis  of,  use  of  ammonium  nitrate 

in  (Loviton),  A.,  ii,  834. 
rapid  electro-analytical  deposition  and 

separation  of  (Sand),  P.,  228. 
poisonous,  detection  ot  (Lander  and 

Winter),  A.,  ii,  95. 
the  precipitation  of,  from  their  salts 

by  hydrogen  (Icatieff  and   \Ver- 

chowsky),  A.,  ii,  564. 
precipitation  reactions  with  p-sulpho- 

benzeneazodiniethylaniline  and 

(Pozzi-Esoot),  A.,  ii,  760. 
Metatungstates.     See  under  Tungsten. 
Metasaccharin,  brucine  salt,  and  phenyl- 
hydxazide    of  (Kii.iani    and    Eisen- 
LOHB),  A.,  i,  554. 
Meteorite    of    St.    Ohristophe-la-Char- 

treuse  (Vendee)  (Laoroix),  A.,   ii, 

248. 
supposed       ("  leucilc-uranolith  ")      of 

Sehafstadt,  near  Merseburg  il'ii'i.nH 

sky),  A.,  ii,  692. 
Meteorites  of  Cation   Diablo   (Merrill 

and  TAS81N),  A.,  ii,  691. 

possible    existence    of   a    nickel-iron 
(Fe,Ni8)  in  (Fi  etches  i,  a.,  ii.  65. 
Methacrylic  acid,  nieiitlivl  ester  (RtJPE 

and  lii -sni.T).  A.,  i,  928. 
Methane,     density      of     (BAUMB     and 
PeRROT),  A.,  i.    77. 
dispersion  of  light  in  (LOBIA),  A.,   ii, 

279. 
carbon    monoxide,     and     hydrogen 
simultaneous  estimation  of  (N  bbmj  i 
i  "i  p),  A.,  ii,  619 
reactions  of  hypohalites  with  deriva- 
tives ot  |  In  iim.  A.,  i,  867. 
Methane,  tribromoiodo-,  and  bromi 
iodo  '  Hi  mn'i.  a.,  i,  vi''T. 
■■it i.i  ,    preparation    of  (Stbinkopi 
A.,    i,    78  ;    (W\ni  ),    A.,    i,    198  ; 
i>i  i  iNKOPl    and   Kibi  BHOl  r),   A., 
i,  764. 

■    preparation  of  (Si  Bi 
A.,  i. 
Methancilisulphonylbis  />  phenylonc 

diamine  (M IN  and  PlOKABD),  P., 

B01. 
Mothanodisulphonylbis  p  phenylene- 

iiiie/iiiiiniie    tloBOAD  and  Pioxabd), 
P., 

Methaneaulphonyl  ■/•  phenylonediamine 
Uoi  a  \--  and  Pioi  IBS  ,  P      K 
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Methanesulphonyl/j-phenylenediazo- 

imide   (Morgan   and   PlCKARD),    P., 

•301. 
Methenylamino-oxime    acetate,    cyano- 

W'ikiam*     and     Gjielin),     A.,     i, 

111. 

a-Kethovinylpiperidine  and  its  additive 

salts  (SOBBCKI),  A.,  i.  51. 
Methoxyacetoaitrile,   amide    of 

thiei:  .  A.,    i.  354. 
/'-Methoxyacetophenone    semicarbazone 
Mamei.i,  Boxr,  and  Bigxami),  A., 

i.  "22. 
5-Methoxy-2-acetylphenyl      mercaptan 

(Farbwbrke       vorm.       Meister. 

Lucius,  &  Bruning),  A.,  i.  240. 
5-Methoxy-2-aldeb.ydophenoxyacetic 

acid  »pd  its  ethyl  ester  (DuMOXT  and 

v.  Kostanecki),  A.,  i,  320. 
Methoxyanthraquinone,      5-     and     8-, 

2-elilcro-derivatives  (Badische   Am- 

lin-  &  Soda-Fabrik),  A.,  i,  940. 
2-Metb.oxyanthraquinone.   1 :3-rf<amino- 

(Badkchb  Anilin-  k  Soda-Fabrik), 
A.,  i,  243. 
3-Methoiy-l-azobenzene,  4-cvano-  (Fin- 
ger and  \Vii.ner1,  A.,  i,  537. 
3-Methoxybenzaldehyde,  4-amino-, 

acetyl  derivative,  and  oxime  (KHOTIN- 

sky  and  Jacopson-Jacopmann),  A., 

i,  805. 
/'-Methoxybenzeneazodimethylaniline 

ami  irs  absorption  spectra,  and  meth- 

icliile  of  (Hewitt  and  Thomas),  T. 
:    P.,  190. 
p-Methoxybenzenediazomethylamino- 

camphor.    See  Camphoryl-/>-methoxy- 

phenylmethyltria 
l-Methoxybenzene-2-8nlphonic  acid,  4- 

amino-  (BAUER),  A.,  i,  470. 
2-Methoxybenzoic      acid,      3:5-rfmitro- 

[Ui.lmaxn  and  Engi),  A.,  i,  471. 
5-Metb.oxybenzophenonepb.enylhydraz- 

one,  2-hydroxy-,   V-  rwEBS 

and  Danxehl),  A.,  i,  441. 
Methoxybenzoyl    cyanide,    m-,   ai 

(Mauthnbr),  A.,  i,  161. 
/>-Methoxybenzoylbenzoic   acid.   D 

ester    and    isomer    of  and 

TuKNATj),  A.,  i.  710. 
/'-Metboxybenzoylglycine,    ethyl    ester 

(FrANZEN),  A.,  i.  575. 
5  Methoxy-2  benzoylphenoxyacetic  acid 

and  its  ethyl  ester  (Mi  rvi.i  WSK1  .  A.. 

i,  822. 
p  Methoxybenzoyl-a-pb.enylbenzylb.ydr- 

azine  il'i  575. 

Methoxybenzoylpropionic  [an  isoylpro- 
acid,    bromo-derivative 

GAULT),  A.,  i,  102. 
2-Methoxybenzyl      alcohol.      5-bronto- 

(Knorb  and  HoRLBIn),  A  .  i.  918. 


2-Methoxybenzyl    chloride,     5-bromo-, 

and  corresponding  nit  rile  (KNORRand 

Hobiain),  A..  0919. 
"-Methoxybenzylidene-/>-aminobenzoic 

acid  (Sexier   and  Shepheard),  T., 

1949. 
•  -  Methoxybenzy  lidene-  9-chloroaniline 
-    tflBB  and  ShBPHBABD),  T.,  1947. 
Methoxybenzylideneivocoumaranone  2'-, 

and  3'-.  and  4'-la:tone  of  (CzAPLIOKI, 

v.  Kostanecki,  and  LampeI,  A.,  i, 

236. 
6-Methoxy-3-benzylideneflavanone  and 

its      hydrochloride      (Auwers     and 

Arndt),  A.,  i,  669. 
,i-Methoxybenzylideneoxindole    (Wahl 

and  BAGARD),  A.,  i,  735. 
ii-Methoxybenzylidene-o  4  xylidine 

(Sexier  and  Shepheard),  T.,  1946. 
5-Methoxybutane.    ofl-rfi'hydroxy-,    and 

itsdiphenylurethane  (Pamselle),  A., 

i,  691. 
5-Methoxybutane-aa77-tetracarboxylic 

acid,  tetraethyl  ester,  preparation  of 

(Perkix  and  Simoxsex),  T.,  1171. 
o-  and  8  Methoxybutan-fl-ones  and  their 

phcnylhydrazones  (Gai'THiee),  A.,  i, 

354.  ' 
->-Methoxybutyric  acid,    o3-rf/Tivdroxy- 
Irvine  and   HvndI.    T.,    1226;  P., 

176. 
Methoxycinnamic     acid,     synthesis    of 

be),  A.,  i. 
3-Methoxycinnamic  acid.  4 -acetylamino- 

(Khotinsky    and     JACOPSON-JACOP- 
MANN .  A.,  i.  S05. 
5  Methoxycoumarone  (Dumont  and  v. 

Kostanecki),  A.,  i,  320. 
7-Methoxy-9:10  di-;>-anisyl-4:9-dihy- 

droacenaphthylene     (Beschkk     and 

Bjtaj),  A.,  i.  918. 
7-Methoxy-9:10dw<anisyl-l:2:3:4- 

tetrahydroacenaphthene      (Beschke 

and  KlTAJ),  A.,  i.  918. 
2-Methoxydibenzyl-a-carboxylic       acid 

LPLICKI,      V.       KOSTANBOKI,      and 

LAMPB),   A.,  i,  235. 
$ -Methoxydihydroanethole,    o-hydroxy- 

(Mamei.i      and      BlOKAHl),     A.,     i, 

715. 
2-Methoxydihydro-6pyrimidone,         4- 

imino-  (EnqRLMANN),  A.,  i,  192. 
S-Methoxydihydro'«>safrole.        a-hydr- 

oxy-,      and     its     acetyl     derivative 
M  \mei.i  and  Bonu),  A.,  i.  715. 
5  Methoxy  2:3-dimethylcoumarilic  acid 

and  its  ethyl  ester  and  potassium  salt 

(v.  Eostanbokj  and  Tambor),  A.,  i, 

S19. 
5-Methoxy-2:3-dimethylcoumarone 

(v.  Kostanecki  and  Tambor),  a.,  i. 

319. 
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3  5^Methoxy.5^:7-d.methylphenoxaz- 

one    4-amino-,  and  its  dihydroehlor- 

ide  and  acetyl  derivative   (HbhbicH 

and  Roters),  A..i,  57. 
,,-Methoxy-4:8-dimethyl-2-stilbazole 

anditssalts(PROSKB),  A.,1,414. 

7-Methoxy-9:9  diphenylacenaphthen- 
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A.,  i,  743.  .    ,. 

5  Methoxy-45  dipbenyl-1  methyliso- 
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r,/,-Amentenone  (GBAY),  T.,  SUJ. 
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a-Methoxy  1  methyl';W"hoxyl  4 

malonicV  erand  potMdmn 
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|  KethOZ]  1  methyl  0  pyriraidonc. 
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424. 
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ter  and  Thornley),  T.,  952. 
5-Methoxy-2-phenylcoumarilic         acid 
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lewski), A.,  i,  822. 
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and  a-chloro-£-liromo-  (Tctix,  Catox, 

and  Hann),  T..  2124. 
p-Methoxyphenylethylamine     and     its 

hydrochloride  (Barger  and  Walpole), 

T.,  172!  ;  P.,  229. 
3-Methoxy-9-phenylfluorone     and      its 

chloride   and  platinichloride   (Eehr- 

ma.vn,   Dengler,   and   SchefnertI, 

A.,  i,  249. 


/'  Mcthoxyphenylglyoxy  lamide '  M  a  mi - 

NER),  A.,  i,  161. 
/'-Methoxyphenyliminocamphor    (Fors- 

ter  ami  Thornley),  T.,  952. 
o-     and    //i-Methoxyphenyli'sooxazolone 

(Wahl),  A.,  i,  202. 
2/i-Methoxyphenylperimidine    and    its 

hydrochloride  (Sachs  and  Steixer), 

A.,  i,  970. 
SMethoxy-a-phenylpropane,  o-liydroxy- 

(Mameli  and  Brocca),  A.,  i,  715. 
/>-  Methoxy  phenylpropionamide       ( B  A  R- 

GEiiand  Walpole),  T.,  1724  ;  P.,  229. 
;>-Methoxyphenylpropionyl         chloride 

Bargeb  and  Walpole),  T.,  1724. 
y  Methoxy phenyltartronic  acid,  methyl 

Bster  (GrvoTand  Esteya),  A.,  i,  306. 
;<  Methoxyphenyl  2:4:5-trimethoxy- 

phenylcarbinol  iSzeki),  A.,  i,  919. 
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nitrile  of  (Gadthier),  A.,  i,  354. 
6-Methoxy-2  pyrone-3:5-dicarboxylic 

acid,  methyl  ester  (Guthzeit,  Weiss, 

and  Schaefer),  A.,  i,  935. 
2-  and  4-Methoxyquinazoline  (Bogert 

and  May),  A.,  i,  329. 
6-Methoxyquinoline,  5-nitro-,  and  salts 

of,  and  its  methiodide  and  its  picrate 

and  chromate  (Decker,  Exgler,  and 

Rumine),  A.,  i,  513. 
4-Methoxy-4-stilbazole,        salts         or 

(Proske),  A.,  i,  413. 
3'-MethoxystiIbene,2:4-tfmitro-4'-acetyl- 
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(Ehotinsky    and    Jacopsox-Jacop- 

mann),  A.,  i,  805. 
2-Methoxystilbenea-carboxylic        acid 

(Czaplicki,    y.    Eostanecki,     and 

Lampe),  A.,  i,  235. 
2'-,  3'-,  and  4 -Methoxystilbene-acarb- 

oxylic  acid,  2-hydroxy-derivatives  of 

(Czaplicki,    v.     Kostanecki,    and 

Lampe),  A.,  i,  236. 
Methoxytetraphenylmethane,   hydroxy  - 

(v.  BaeyER),  A.,  i.  042. 
3  Methoxytoluene,  2-amino-5-hydroxy-. 

See  Orcinol  methyl  ether,  amino-. 
4-Methoxytoluene 3-sulphinyl    chloride 

(Hilritch  and  Smiles),  A.,  i,  19. 
Methoxytrimesic  acid  and  its  trimethyl 

ester  (Ullmaxx  and  Brittner),  A., 

i,  590. 
Methoxyuvitaldehyde  and  its  bisphenyl- 

hydrazone    and    dioxime    (Ullmaxx 

and  Brittner),  A.,i,  591. 
4-Methoxyuvitic  acid   (Ullmaxx    and 

Brittner),  A.,  i,  590. 
Methoxyuvityl  alcohol  (Ullmann  and 

Brittner),  A.,  i,  590. 
Methyl  alcohol,  preparation  of  pure  and 

dehydration  of  commercial  (Gyr),  A., 

i,  2. 
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and  Thole),  T.,  1559  ;  P.,  219. 
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sky),  A.,  i,  868. 
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SEK),  A.,  ii,  834. 
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with    the   aid  of  (Slmonsen    and 
STOREY),  T.,2106  ;  P.,  290. 
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(Ki.iec.l  and  Haas),  A.,  i,  570. 
iodohromide  (Thiele  and  Peter),  A.. 
i,  866. 
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614. 
Methylacetone.    dihydroxy-,    and      its 
benzoyl  acetyl  derivati'  a  (Diels  and 
Stepb  in),  A.,  i,  I7:l. 

5  Methylacetophcnono.  u-chloro  2  htydi 
ovy-,    and    its    acetate   (Frees    and 
Fikok),  A.,  i,  42. 

6  Mcthylacetophenonephenylhydrazone, 
'.'  hydroxy-,  and  LtaO  acetate,  0  uenzo 
ato,  and  v  icel  j  I  dei  WtA  ive  (Atn 
and  1 1 \n ne in .i.  A.,  i.  ill. 

6  Mcthylacetylanthranil,  l  aeetylamino- 
(Boobrt and  Krofff),  A.,  i,  684, 

2  (or  4-)Mothylacridono    (SENIBB     and 
BBBPHEABD),  T.,    I  I  1. 

3  Methyl  9  acridone     and     its      hydro 
ohloride  (El  imah),  A.,  i,  268 

a  MHhyladipic  acid,  formation  of,  from 
i 
T.,  712;    P,    98 
a  Mothyladrenalinc  (BliTTi    i       |     \.,    i, 

/i  M  thyladronaline  an  I   its  byd 

(  M  i'i\  h  ii      cud    .1  100B80HN  '.     A  ,    i. 
321. 

8  M'thyladronaline      ilini-thyl      ether 
\l  IMNH  ii     and     J  10OR8OBN), 

821. 

H  Mothylasiculetin,      acetyl     derivative 
ran  mid   Mooni  i,    i  .    166  .   P., 

27. 


Methylamine,    theory   of   the    prepara- 
tion  of,    from  solutions  of  acetyl- 
bromo-amide     (Francois),     A.,    i, 
13. 
cohaltinitrite      (Cunningham      and 

Perkin),  T.,  1564. 
styphuate,    preparation   and   crystal- 
lography     of     (Jerusalem),     T. , 
1285. 
8  Methylamino-a  acetylcrotonic      acid, 

ethyl  ester  (Kenauy).  A.,  i,  890. 
Methyl    c-aminoamyl    ketone    and    its 
picrate,   platiniehloride,  and    phenyl- 
hydrazone  (Gabriel),  A.,  i,  492. 
3-Methylaminoanisole,  2:4-cZ£uitro- 

(Blanksma),  A.,  i,  150. 
Methylaminoanthraquinone,  6-  and  8-, 
2-cliloio-derivatives    of    (Bapischf. 
Anilin-   &    Soda-Fabrik),  A.,   i, 
940. 
6-     and     "-,    1  -amino-derivatives     of 
(Badische    Anilin-  ,\    Soda-Fab- 
iuk),  A.,  i,  940. 
1- Methylaminoanthraquinone,  (S-  and  7- 
chloro-  (Badisohe  Anilin-  &  Soda- 
Fabrik),  A.,  i,  tun. 
2  Methylaminobenzoic      acid,      8:5  di 
nitro-  (Ullmann   and    Enqi),  A.,  i, 
17.1. 
4-Methylaminobenzoic  acid,  ethyl  ester, 
and      it s    hydrochloride     (Houbbn, 
Srn  i  ii'Mi  i,i.i;i:.  and    Brasses  i  ),   A  , 
i.  922. 
4  Methylaminobenzoic  acid,  '■'■■_:•  dtnitro 
(UliLMANN  and   WOSNESSBNSKY),     \  . 
i,  47".. 
H -Methylamino -a  benzoylcrotonic   acid, 

ethyl  ester  I  Baa  iri  I,   \.,  i.  B90 
Mothylaminobishydroxy  s  .butyrio  acid, 
othyl     ester     (FouRNRAU),      A.,      i, 
2  1 1, 
Methylaminobutyric   acid,    o-   and    7  , 
and  metallic  Baits  and    ills  « itli 
nid  el  13 1  e  itei   ol  n     Gans  ier),    L, 
i    70:!. 
4  Mcthylamino-3  carbomethoxyphenyl- 
,.i  oyanoazophonylmothine.      I   nitro 
and  its  sill  u  itli  sulphnric  acid  i  Hon 
1         BRA      mi,   and    llri  1         i'  ■     \ 
1.  846 
4  Methylamino  3  carboxypheny I-11- 
cyanoazomethinccarboxy lie  acid*  thyl 
Ho     !       13    1         1 .   and   Bh 

\ .,    1.  'Mi'.. 

4  Methylamino  3  caiboxyphenylnu- 

oyanoazophenylmethiue,  and  I 

(HoUDI         B  ER1     and  El  1  1 

a.i.  848 
a  Mothylamino  ny  diinothylvalorio  acid, 
7  hydroxy  ,    laotone.     Sec   :.  Keto  1 
methylamino  2:2;  t  triraothj  Itati  1 
hydrofuran, 
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2  £-Methylaminoethylbenzaldehyde 

(Pyman),  T.,  1749. 
Methyl   f-aminohexyl    ketone    and   its 
aurichloridc  and  platiniohloride  (Gab- 
riel), A.,  i,  S91. 
/3-Methylamino-a-hydroxyisobutyric 
acid,    methylamide   of   (Fourneau), 
A.,  i,  211. 
/3-Methylamino-3:4-methylenedioxy- 
phenyl-a-ethanol   (Pauly  and    Neu- 
kamI,  A.,  i,  97. 
2-Methylamino-4-niethylpyrimidine, 
6-chloro-,   and    its   picrate    (Johnson 
and  Mackenzie),  A.,  i,  840. 
2-Methylamino-5-niethylpyrimidine  and 
its    hydrochloride    and     picrate     and 
6-chloro-  (Johnson  and  Mackenzie), 
A.,  i,  839. 
2  Methy!amino-5  methyl-6-pyrimidone 
and    its    salts    (Johnson    and    Mac- 
kenzie), A.,  i,  840. 
2-Methylamino-5-methyl-6pyrimidone- 
4  carboxylic  acid  and  its  methylamine 
salt  and  hydrochloride  (Johnson  and 
Mackenzie),  A.,  i,  840. 
4-Metb.ylaminophenyl       benzoate      and 
2:3-rfmitro-(REVERDiNandDE  Luc), 
A.,  i,  377. 
o-toluenesulphonate,   and  2:3-(?/nitro- 
(Reverdin    and   de   Luc),   A.,    i, 
377. 
5-Methylamino  1-phenyl  1:2:3  triazole 

(Dim roth  and  Hess),  A.,  i,  26S. 
a-Methylaminopropionic      acid,      ethyl 
ester,  salts,  copper  salt,  and  methyl- 
amide    of,    and     aurichloride    and 
platiniohloride  of  amide  (Gansser), 
A.,  i,  702. 
/3-amino-,    and    hydrochloride    of    its 
ethyl  ester,  and  its  salts  with  acid9, 
and    dihenzoyl    derivative    (Tafei. 
and  Fiianki.and),  A.,  i,  829. 
5-Methylaminopropionic    acid    and    its 
ethyl  ester,  copper  salt,  and  salts  with 
acids  (Gansser),  A.,  i,  703. 
Methyl    fl-aminopropyl   ketone   and   its 
aurichloride        and        platiniohloride 
(Gabriel     and     Colman),     A.,     i, 
492. 
a-Methylarainovaleric    acid.    S-m-nitro- 
benzoylamino-   (Fischer   and    Zemp- 
i.enI,  A.,  i,  793. 
Methylammonium  iriilichloride  (O  u  nil  ei: 
and  Lindner),  A.,  ii,  1025. 
tungstate  (Ekelky),  A.,  i,  556. 
1-Methyl  2-(S'>amyl'-.i/c/uhexan-2-ol 

(Murat),  A.,  i,  147. 
Methyl  f'<oamyl  ketone,  electrolytic  ro- 
duction  of,  to  isoheptane  (Tafel),  A., 
i,  766. 
0-Methyl-AP-amylene,      e-chloro-,      di- 
bromide  (van  Aerde),  A.,  i,  79. 


Methylaniline,   action   of   ethylene   di- 
bromide  on  (Dunlop  and  Jones), 
T.,  416;  P.,  61. 
hydrogen    tartrate,   rotatory  power  of 
(MlNGTJIH    and    WOHLGEMUTH),  A., 
i,  11. 
and  dimethylaniline,  detection  of,  in 
presence  of  each  other  (Emde),  A., 
ii,  274. 
4-Methylanilino-2:6-dimethylnicotinic 
acid,    ethyl    ester    (Michaelis    and 
Heyden),  A.,  i,  529. 
Methylanilino-'/methylenecamphor,  ro- 
tatory  power  of  (Pope  and  Read),  T., 
179.' 
A'-Methylanisaldoxime   and   its  hydro- 
chloride and   carbanilido-derivative 
(Beckmann  and  Netscher),  A.,  i, 
391. 
hydrate      and       hydrohromide      and 
hydrate    of     (Scheiber),     A.,     i, 
392. 
2-Methylanthracene  from  ditolyl-meth- 
ane    or    -ethane,    and    9:10-rfsbromo- 
(Fischer),  A.,  i,  563. 
Methylanthranil  and  anthranil   (Bam- 
berger and  Lublin),  A.,  i,  509. 
-V-Methylanthranilic  acid,  methyl  ester 
(Schroeter  and  Eisleb),  A.,   i, 
578. 
phenyl  ester  (Houben   and    Kei.l- 
ner),  A.,  i,  795. 
5-nitroso  .  esters  of  (Houbbn,  Bras- 
sep.t,   and  Ettinoer),   A.,  i,   646  ; 
(Houben    and    Kellner),    A.,    i, 
795. 
Methylanthranol,  irihydroxy-  (Krasow- 

8KY),  A.,  ii,  175. 
2-Methylanthrapyridone,  preparation  of 
(Badische      Anilin-       k       Soda- 

Faurik),  A.,  i,  S35. 
Methylanthraquinone,    side-chain    halo- 
gen    substituted    (Islek),     A.,     i, 
811. 

cttbromo-  (Fischer),  a.,  i,  563. 

chloro-,    two    isomeric   forms  of,   di- 

chloro-,  and  bromo-  (Uesei.lschaft 

FUR     Ohemisohe     Industrie     in 

Basel),  A.,  i,  941. 

2  Methylanthraquinone,     1  :3-<fiamiuo-, 

and       l:8:(?)-iriamino-       (Badische 

Amiin-     ,\.    Soda-Fabrik),    A.,    i, 

248. 
Methylarsinic     acid,     action     of,     on 

antimony  trichloride,  and    antimony] 

salt    (BABTH2    and     Minet),     A.,    i, 

560. 
Methylatropic   acid.     See   o-Phenylcro- 

tonie  acid. 
Methylazaurolic   acid   and   its  metallic 

salts    (WlELAND    and    Hess),    A.,    i, 

883. 
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JY-Methylbenzaldoxime         hydriodides 

(Beokmaxx,     Erert,     Netscher, 
and  Schulz),  A.,  i,  654. 

hydrobromide  and  hydrate  of,  and 
hydrochloride  and  hydrate  of 
(Scheiher),  A.,  i,  392. 

»-hydroxy-    (Beckmaxx     and    Net- 
scher), A.,  i,  391. 
4Methylbenzoic  acid,  2-acetoxy-  {acetyl- 

m-cresotie  acid)  and  its  chloride  (Ax- 

scHiiTZ,  Wagner,  and  Jitxkersdorf), 

A.,  i,  663. 
5-Methylbenzoic  acid,  2-acetoxy-  [acetyl- 

■p-cresotic     (ti-id)     and     its     chloride 

(Asschutz     and     Sieben),     A.,     i, 

665. 

5  Methylbenzophenonephenylhydraz- 

one.  2-hydroxy-,  and  its  O-acetate,  di- 

acetate,    and    A'-acetyl    derivative^ 

(Auyvers     and     Danxehi.),     A.,     i, 

441. 
7-Methylbenzotetron-3-carboxyl-amhde 

and  -phenetidide.  See  7-Methyl- 
coumarin-3-carboxyl-anilide  and -phen- 
etidide, 4-hydroxy-. 
7  Methylbenzotetron-3-carboxylphenyl- 
hydrazide.  See  7-Methylc«umarin- 
3-carboxylphenylbydrazide,       4-hydr- 

oxv-. 
7  -Me'thylbenzotetron-3-carboxylphenyl- 

methylhydrazide.     Se,-    7-Methylcon- 
iiiarin-3-carlnixylpheiiylmcthylh.vdr.iz- 

ide,  4-hydroxy-. 

7-Methylb'enzotetron  3  ethylcarboxyl- 
amide.      See       7-Methyloonmann-8- 
ethylcarhoxylamide,  4-hydroxy-. 

Methylbonzotetronic  acid.    See  Methyl 
conmarin,  4-hydroxy-. 

7  Methylbenzotetronyl     bromide.     See 
7-Methyloonmarin,  4-hromo-. 

2  Methylbenzi'.  oxazolone  0!am1!EIIGEI1 
and  l'YMAN),  A.,  i,  575. 

Methylbenzoylbenzoic  acid,  o-ohloro 
OB  i  LMOHAIT  iM  B  I'm MIBOHB 
I  -.in    i  mi   i'.  I'.v-i  ii,  A  ,  i,  941, 

Methylbenzoylforraic  acids.  2-hydroxj 
4-,  ami  6-,  hydrates  of  (Fribb),  A.,  i, 

17.'..  .,      . 

5  Mothyl  1:2:4  9  benztetrazole.    i  hydi 
,,....     y.e  \iuthyl  2:8:7  0  i 
i;.  m«   and    Wi  u  i  I, 

A,  i,  616. 
5  Mothylbenzylidone-m  toluidine,        '-' 
ind  8hi  phi  ird), 

T  ,18  , 

1  Mothylbrazanquinon. 

•  l  m  \'.  s  uinl  \  .    1.  ' 

Methylbromocoomalic    acid,    lotion    ol 
l   .nun  i-l:8:4-tl 

Bi  low  and 

\  ,  i.  618. 


2-Methyl-6-bromoethylpyridine  and  its 
aurichloride,  picrate,  and  platim- 
chloride,  and  isomeride  (LOffler  and 
Thiel),  A.,  i,  182. 
a  Methylbutaldehyde,  0-hydroxy-,  action 
of  organo-magnesium    compounds   on 

(Abelmaxx),  A.,  i,  547. 
Methyl/sobutylcarbinol,     formation     of 

iiirF.RBET),  A.,  i,  690. 
l-Methyl-2-(cW.-butyU'i/'-k>hexan-2-ol 

(Murat),  A.,  i,  147. 
£-Methyl-A3-butylene.         See      Amyl- 

ene. 
Methylbutylmalonic  acid,  5-cvano-,  and 

its  silver  salt  (Best  and  Thorpe),  T., 

706. 
a-  and  £-MethylbutyTic  acid,  menthyl 

esters    (RurE    and    Br/SOLT),    A.,    i, 

928. 
a-Methylbutyric  acid,  o-cyano-,  and  its 

ethyl  ester  (Hex i.e  and  Haakh),  A., 

Methylcarbimide,  ehloro-  (Schrof.ter), 

A.,  i,  774. 
o  Methylcarbonatobenzoic      acid      (Fi- 

BOHBR),  A.,  i.  162. 
/.-Methylcarbonatobenzophenone       (FI- 
SCHER), A.,  i,  310. 
o  Methylcarbonatobenzoyl  ohloride  (ri- 

BOHRR),  A.,  i,  162. 
P  Methylcarbonatobenzoyloxybenzoio 

acid  (FlSCHKR),  A.,  i,  161. 
o  Methylcarbonatocinnamic  acid  and  its 

chloride  (Fibohbb),  A.,  i,  162. 
Methylcarbonato  derivatives  of  phenol- 

carboxvlic    acids    and    their    use    lor 

synthetical  operations  (Fisokbr),  A., 

i,  161,  309. 
Methylcarbonato-2  hydroxybenzoio 

acid,    4-    and    6-    (FlsOHBB),    A.,   i, 

162. 
Methylcarbonatosalicyluric  aoid 

(Fibohbb),  a.,  i.  162. 
Methylcateohol  carbonate  [Pauly),  A.. 

i,  166.  ,     .,. 

Methylohavicol  and  Javanese  bUUi- 
onm  oil  (\ax  Romburoh),  A.,  i, 
597. 

isoroerides  of,  and  dibromide  ol  one 

ol    On  n,    pan    EtOMBCBOH,)    A.,    i, 

697. 

Methyl  aB  <//ohloro  and  -/ibromo  ethyl 
kotonOB  (SOHLOTTl  RBI  OK),  B  .  i, 
668. 

Methyl'' lohlorocarbamide  (OH  ITTAWAl 

ami  WONBOH),  T.,  181. 
1-Methyl  1  d  chloromottayl  4  ethyl  A 

hoxon  2  one  tAi  WHRI  ind  I    Dl  R 

Hi  viu  N   .   A ..  1,   68 
1-Mcthyl  1  i/iohloromothyl  4  .vpropyl- 
A3  ry.A.hexon  2  one  (AtTWHM  and   v. 

I.  Ml    III   M" 
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l-Methyl-l-i'/chloroiuethyl  4 -is  <  propyl- 
A'-'i-j/i/fhexen-eone  (Auti  BBS  aud  v. 
der  Heyden),  A.,  i,  593. 
2-Methylchromone-6-carboxylic  acid, 
7-hydroxy-(LiEBERMANNandLiNDEN- 
bavm),  A.,  i,  404. 
Methyl  cinchonine    and    -cinchonidine, 

identity  of  (Kabe),  A.,  i,  408. 
Metnylcinchotoxine     and     its     picrate, 
picrolonate,  and  semicarbazone  (Rabe 
and  Bkaascii),  A.,  i,  408. 
/3-Methylcinnamic   acid,   menthyl  ester 

(Rupe  aud  Busolt),  A.,  i,  927. 
2-  and   i'so-2-Methylconidine  and   their 

salts  (Loffler),  A.,  i,  326. 
Methylcoumarandione,      4-       and      5- 

(Fries),  A.,  i,  175. 
4-Methylcoumaran-2-one,  derivatives  of 
(Fries  and  Fince),  A.,  i,  43;  (Auwers 
and  Muller),  A.,  i,  45. 
5-Methylcoumaranone,     derivatives     of 

(Fries  and  Finck),  A.,  i,  44. 
(l)-4-Methylcoumaranonyl-3-indole 

(Fries  and  Finck),  A.,  i,  45. 
6-Methylcoumarin,    3-cyauo-4-hydro\y- 
(Z-cyano-i-hi/dmry-S-methylbcnzotctr- 
onic  acid),  aud  its  silver  and  sodium 
salts  (Anschutz  and  Sieben),  A.,  i, 
665. 
4-hydroxy-  (S-mdhylbauoUiroiih- 
and  its  ethyl  ether  (Anschutz  aud 
Sieben),  A.,  i,  665. 
7-Methylcoumarin  (Anschutz,  Wagner, 
and  Junkersdokf),  A.,  i,  644. 
4-bromo-  (7-methylbena>tetronyl  ! 
ide)     (Ansciiutz,     Wagner,     and 
JUNKERSriORF),  A.,  i,  664. 
3-cyano-4-hydroxy-  {S-cyano-7 -methyl- 
benzotetronic  acid),  and  its  methyl, 
ethyl,  aud  propyl  ethers,  and  silver, 
aud  sodium  salts  (Ansciiutz,  Wag- 
ner,   and    Junkersdorf),    A.,    i, 
664. 
4-hydroxy-  (7-methyllx  ttzotelronic 

acid),   and   its  methyl,   ethyl,   and 
propyl  ethers,  silver  salt,  and  acetate 
(Anschutz,  Wagner,  and  J  unkeus- 
dorf),  A.,  i,  664. 
7-Methylcoumarin-3-carboxyl-anilide 
and     -phenetidide,      4-hydroxy-     (7- 
methylbenzotdroii-Z-atrboj  yl 
and   -phenetidide)   (Anschutz,   Wag- 
ner,    and    Junkersdorf),    A.,     i, 
663. 
6-Methylcoumarin-3-carboxylic  acid,  4- 
hydroxy-,   ethyl    ester   aud   its  ethyl 
ether,  and   metallic  derivatives  (An- 
schutz and  Siehen),  A.,  i,  665. 
7Methylcoumarin-3-carboxylic       acid, 
4-chloro-,     ethyl     ester     (Ansihuiz, 
Wagneb,   and  Jr/NKERSDORF),   A.,  i, 
663. 


7-Methylcoumarin-3-carboxylic  acid, 
4-hydroxy-,ethyl  ester  (S-carbctJwa  •/- 
7-methylbi  c  acid)  and  its 

metallic  salts  and  acetate  (An- 
schutz, Wagner,  and  Junkers- 
dorf), A.,  i,  663. 

7Methyleoumarin-3-carboxylphenyl- 
hydrazide,  4-hydroxy-  [7-metkylb 
U  tron-Z-carhoxylphi  nylhydrazide) 
(Anschutz,  Wagner,  and  Junkers- 
dorf), A.,  i,  663. 

7  Methylcoumarin-3-carboxylphenyl- 
methylhydrazide,       4-hydroxy-       (7- 
methylbenzotetron-3-carbmylphenyl- 
methylhydrazide)    (Anschutz,    Wag- 
ner, and  Junkei;-horf\  A.,  i,  663. 

7  Methylcoumarin-3-ethylcarboxyl- 
amide,      4-hydroxy-      (7-methylbenio- 
tetron-3-ethylcarboxylamidc)  (An- 

schutz, Wagner,  aud  Junkersdorf), 
A.,  i,  663. 

Methylcoumarones,  1-  and  2-  (Boes), 
A.,  i,  42. 

o-  and  ,8-Methylcrotonic  acid,  menthyl 
esters  (Rupe  and  Busolt),  A.,  i,  928. 

A -Methylcuminaldoxime  and  its  hydro- 
chloride (Beckmann  and  Netscher), 
A.,  i,  391. 

4-Metb.ylcytosine,  formation  of  purine 
derivatives  from,  aud  5-nitro-  (Johns), 
A.,  i,  191. 

6-Methyldecahydroquinoline  and  its 
hydrochloride  and  thiocarbamide 
(Finger  and  Breitwieser),  A.,  i, 
512. 

.V-  Methy ldehydrocotarnine  methiodide 
(Freund  aud  Oppenheim),  A.,  i,  411. 

(•yc/o-2-Methyldehydrohexamethyleiie- 
imiae  picrate  (Gabriel),  A.,  i,  493. 

3  Methyldeoxybenzoin-2-carboxylic acid 
(Muller),  A.,  i,  159. 

Methyldii'soamyli'wcarbamide  (McKee), 
A.,  i,  636. 

6-Methyl-2-3 :7:0-diazpyridazine,  4-hydr- 
oxy-. See  5-JIethyl-l:2:4:9-beuz- 
tetrazole,  7-hydroxy-. 

3-Methyldibenzyl-2-carboxylic  acid 

(Muller),  A.,  i,  159. 

Methyldiwobutyli'socarbamide  and  its 
hydrochloride  aud  ferrocyauide  (Mc- 
Kee),  A.,  i,  635. 

Methyldi/sobutylurethane.  See  Diwo- 
butylcarbamic  acid,  methyl  ester. 

a  Methyl-ao  diethylacetophenone  and 
itsoxime  (Haller  and  Bauer),  A.,  i, 
109. 

lO-Methyl-9-dietb.yldib.ydroacridiiie 
(Freund  and  Bode),  A.,  i,  515. 

10  Methyldihydroacridine,  5-cyano-,  and 
its  picrate  and  platiniohloride  (Kauf- 

MANN,    AlBERTIMI,    and    SOLBBOBB), 
A.,  i,  606. 
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2-Methyldihydroperimidylacetic     acid, 

methyl  ester,  and  ethyl  ester,  and  its 

sulphate  and  oxalate  (Sachs),  A.,  i, 

432. 
2  Methyldihydroperimidylpropionic 

acid,    ethyl    ester     (Sachs),    A.,     i, 

433. 
1-Methyldihydroquinoline,  4-cyauo- 

(K.ufmann  and  Albertini),  A.,  i, 

958. 

1  Methyl-3:4-dihydroi'«>quinoline  and 
salts  of  (Pictet  and  Kay),  A.,  i, 
514. 

2  Methyl-3:4  dihydro/wiquinolinium 
hydroxide,    salts    of    (Pyman),     T., 
1749. 

4-Methyl-3:4dihydro -1:2:4:5- tetrazine- 
3:6-dicarboxylamide    (CtrRTIUB,    Da- 
kapsky,     and      Muller),      A.,     i, 
848. 

5Methyldihydrouracil,  5-hydroxy- 

(ForRXEAr),  A.,  i,  211. 

8-Methyl-13-dimethylxanthine,  amino- 
(Farbenfabiuken  yorm.  F.  Bayer  & 
Co.),  A.,  i,  746. 

4-Methyldiphenyl  4 -carboxylic  acid, 
2:2'-c//nitro-,  and  its  ammonium,  bar- 
ium,  and  silver  suits,  and  2:2'-(2tamiBO-, 
and  its  hydrochloride  (v.  .Iaki'row- 
ski  and  v.  Nn  mf,\  ihwski),  A.,  i. 
265. 

Methyldipropyl/socarbamide  (MoKbe), 
A.,  i,  636. 

Methyldipropylurethane.  See  Dipropyl- 
carbamic  acid,  methyl  eater. 

5  Mcthyl-8:8'-diquinolyl  and  its  hydro- 
chloride, nitrate,  sulphate  and  platini- 
chloride  (v.  jAKUBOWSKl  and  V.  NlE- 
m  ENTOWSXl),  A.,  i,  265. 

5  Methyl  8 :8'-diquinolyl-5' carboxylic 
acid  and  its  .iniinuiiitim,  barium, 
potassium,  and  silver  salts,  and  hydro- 
chloride, nitrate,  and  sulphate  <<\  i*. 
JaKUBOWBKJ  and  V.  NlSMBNTOWBKl), 
A.,  i,  264. 

Methyleneaniline,  action  of,  on  p-tolyl- 

tbioi  irb tmid     3i  mi  i    I  Sm 

bxabd),  'I' 

iiio    (RlISBXB]  and  (iltt'liF.),  A.,  i. 

3  Methylenobisbenzototronic  ncid.  See 
:i  M.  ili\  I.  im  in  >  i  bydrox]  oonmarin, 

Methylonebis  3  chloro-6-nitroaniline 
(Bad i    ii i    \  -.  ius  &  Sod \  V  \ 
A.,  i.  MO, 

3  Methylencbia  4  hydroxyooumarin  (8- 
ni'!'  ■  i     (An 

'III    I/.,      A.NHI-ACIt,       I    i    I      I        I  M.'l 

I '  i  \  i  I  i ,  A  .  i ,  ' 
Methylenebie-4  hydroxy  7  mothyloou 
raarin     I  '  '■',     .      i  i        and 

• 


3:3-Methylenebis-4  hydroxy-AS-naph 

thapyrone   (Anschutz   and   Graff), 

A.,  i,  665. 
Methylenebisphenylmethylpyrazolone 

(Dains  and  Brown).  A.,  i,  782. 
Metbylene-blue,    combination  of  silica 
with  (Pelet-Jolivet  and  Ander- 
son), A.,  i,  526. 

polyiodo-derivatives  of  (Pelet-Joli- 
vbt  and  Sikgrist),  A.,  i,  527. 
Methylenecarbamides,     thiotetrahydro- 

quinazolines,   diearbanilinomethylene- 

diaminesand  their homologues  (Sexier 

and  SHErnEARD),  T.,  494  ;  P.,  72. 
Methylenecitric  acid,  alkyl  esters,  pre- 
paration of  (Fabbbnfabbikbn  yorm. 

F.  Bayer  &  Co.),  A.,  i,  880. 
Methylenedioxybenzaldehydeindogen- 

ide  (Perkin  and  Thomas),  T.,  796  ; 

P.,  125. 
Methylenedioxybenzene,  4-nitro-5- 

amino-,    and    pheuazine   from    corre- 
sponding diamino-compound  (Mame- 

i.i),  A.,  i,  712. 
l:2-Methylenedioxybenzene,      4-amino- 
{i-amino-l:2-catechol  methylene 

ether),  hydroxya.'i'-ili  rivatives  from 
(Mameli),  A.,  i,  854. 

1-nitro-  (Sai.way),  T.,  1163;  (PER- 
kin,  ROBINSON,  and  Thomas),  T., 
1980. 

4:6-<zinitro-      ( [:5-dinitro-l  ■"  oak  chol 

methylene    ether)    (Mamkm),    A.,    i, 

711.' 
I  2:3-Methylenedioxybenzene,     5-nitro-l- 

hydroxy-  (Salway),  T.,  1161. 
l:2-Methylenedioxybenzene-6-azo-o- 

cresol  (.M  \mi  i.i\  A.,  i,  864. 
l:2-Methylenedioxybenzene-5-azo7>- 

cresol  (Id  ami  ii  i,  A.,  i.  86  l. 
1:2  Methylenedioxybenzeneazo-o-      and 

0-naphthol  (Mamkm),  A.,  i,  864. 
l:2-Methylenedioxybenzeneazophenol 

i.  M  ami  i  i ).  A.,  i."  s.i  i. 
1 :2  Methylenedioxybonzeneazosalicylio 

acid  (MAMXL1  ,   A.,  i,  B66. 
Methylcnedioxybenzonitrile,        M  :4  -<?»'- 

ohloro   (Ewihb),  'I'..  I  187  ;  l' ,  210. 
Methylencdioxybeuzyl  chloride,  8:4-di- 

Ohloro-  (EwiS8),  T.,   I  I.S..  ;    I'.,  210. 
Mothylcnedioxybeuzoylpropionio      acid 

and  n  i  bromo  derivative  (Bom  ldlt), 

A.,  i.  1H2. 
6:7  Mothylinodioxy  1  hydrindone,       7 

mi  in ,  and  ,'  .num. i  i  i'l  skin,  Robin 
us,  and  Thou  i  •  i,  T  .  i  981  . 
34  Molhylonodioxymnndelie    ncid    mid 

it',    ,  i  bj  I  o  itei   mid  amide    (Bi 

and  Km'.    |,  T  .  6S4, 
Methylenodioxyphonylchloroacoticaoid, 
I  t     .  bl ethyl  eater  (Bit  aoi  b  ana 

I  u  i       .   i  .  ...,- 
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Methylenedioxyphenylchloroacetyl 
chloride,   3:4-<ftchloro-   (Baeger  and 
Ewins),  T.,  556. 

Methylenedioxyphenyb'/chloroacetyl 
chloride,    3:4-oKchloro-    (Baeger  and 
Bwnis),  T.,  55S. 

Methylenedioxyphenyl-/3-chloro-a- 
ethanol  iPavi.y  and  Nbukam),  A.,  i, 
97. 

3:4-Methylenedioxyphenylethane,  aB- 
rficbloro-,  5-chloro-a-hydroxy-,  di- 
chloro-a-hydroxy-,  chloro-0-bromo-a- 
hydroxy-,  and  its  acetate,  and  tttra- 
bromo-  (Bottcher),  A.,  i,  153. 

3:4  Methylenedioxyphenylglyoxylic 
acid  and   its    metbvlamide   (Barger 
and  Ewi.vs),  T.,  555. 

3:4-Methylenedioxyphenylglyoxyloni- 
trile  (Ewins),  T.,  1487;  P.,  210. 

3:4-Methylenedioxyphenylhydroxyacet- 
imino-ethyl  ether  hydrochloride 
(Barger  andEwiNs),  T.,  554. 

Methylenedioxyphenylpyruvic  acid  and 
its  oxime  (Kropp,  Decker,  and 
Zoellxer),  A.,  i,  389. 

3:4-Methylenedioxystyrene,  chloro- 

hydrin  and  tribromide  of,  and  chloro- 
hydriu  dibromidc  and  bromohydrin  of 

'  its  cyclic  carbonate  (Pacly  and  Keu- 
kam),  A.,  i,  96. 

Methylenedioxystyiene,  /J-chloro-,  and 
its  dibromide  J'auly  and  Neukam), 
A.,  i,  97. 

Methylenedi-o-phenetidine  and  its 
platinichloride  (Dains  and  Brown), 
A.,i,  781. 

Methylenediphenylcarbamide  (Sexier 
and  ShEPHKABD),  T. ,  504. 

Methyleneglutaconamic  acid,  -ybromo- 
et-amiuo-,  methyl  ester,  di-2:5-di- 
methyl-  and  -diphenyl-triazolyl  de- 
rivatives (Bulow  and  Weber),  A.,  i, 
613. 

7-Methylenehexan-5-one  (Blaise  and 
Males),  A.,  i,  85. 

l-Methylene-2-hydrindone,  3  3-cii'chloro- 
5-bromo-  (Fries  and  Hkmpelmann), 
A.,  i,  810. 

Methylenic  ether  group  in  the  aromatic 
series,  reaction  of  (LabAt),  A.,  ii, 
771. 

Methyleneiminosulphonic     acid,      am- 
monium and  sodium  salts  (Chem 
Fabrik  voxHeydex  Akt.-Ges.),  A., 
i.  704. 

Methylenephenyla  naphthylcarbamide 
(Sexier  and  Shepheard),  T.,  504. 

/3-Methyl-/3ethylacrylic  acid,  and  its 
anilide  (Gardner  and  Haworth),  T., 
1962. 

S-Methyl-S-ethylacrylonitrile  (Gard- 
ner and  Hawobth),  T.,  1961. 


/'-Methylethylaminobenzoic  acid  (Hou- 

BEN,  Si  HOTTMl'LLER,  and  Brassert), 

A.,i,  922. 
Methylethylanthranilic     acid,    methyl 

eater   Houses  and  Eitinger),  A.,  i, 

794. 
3-Methyl-2-ethylbenzopyTanol  (  Decker 

and  v.  Fellexbeeg),  A.,  i,  117. 
3-Methyl-2-ethylbenzopyronium     ferri- 

ehlonde( Decker  ami  v.  Fellenberg), 

A.,  i,  117. 
a-Methyl-a-ethyl-»-butyramide(HALLER 

and  Bauer),  A.,  i,  131. 
Methylethylcarbinol   (butaue-0-ol)    and 

its  tartrates  (Riche),  A.,  i,   126. 
10-Methyl-9-ethyldihydroacridine 

(Frevnd  and  Bode),  A.,  i,  515. 
l-Methyl-2-ethyldihydroqninoline    and 

its      platinichloride      (Freuxd     and 

Richard),  A.,  i,  417. 
2-Methyl-l-ethyl-l:2-dihydro.>oquinol- 

ine  and  its  tetrahydro-derivative  and 

its  methiodide  (Freuxd  and  Bode), 

A.,   i,  516. 
l-Methyl-2-ethykvc/ohexan-2-ol,  and  its 

acetvl    derivative     (Mvrat),     A.,    i, 

146." 
/3-Methyl-7-ethyl-A3-hexen-5-one      and 

its  semicarbazone  (Blaise  and  Maibe), 

a.,  i,  86. 
1-Methyl  4  ethylidene T/'Ahexane 

nitrosochJoride  (Wallach  and  Rent- 

schler),  A.,  i,  384. 
Methyl  ethyl  ketone,  action  of  ammonia 

on  (Trai'be),  A.,  i,  12. 
Methylethylketonesulphoxylic        acid, 

aodium    salt     (Fabbwbrke     vorm. 

Melster,  Lucius,   &  Brunixg),  A., 

i,  455. 
Methylethylmalonic      acid      s-phenyl- 

methylhydrazide     (Michaelis      and 

Schexk),  A.,  i,  59. 
Methylethylmalonylantipyrine.     See  1- 

Phenyl-2:4-dimethyl-4-ethyl-3:5-pyr- 

azolidone. 
2-Methyl-6-ethyloIpyTidine.    derivatives 
aid  condensation  product  of,  with 

benzaldehyde,  and  its  platinichloride 

(LOFFLEB  and  Thiki.i,  A.,  i,  182. 
7-Methyl--y-ethylpentane    (Tafel    and 

JtrgexsI,  A.,  i,  ."'45. 
2-Methyl  6-ethylpiperidines,  and   their 
nation   and    resolution,    and    salts 

(LSFFLER  and  THIEL),  A.,  i,  1S3. 
1-Methyl  2ethylrwfopropane    (Pbsche- 

yai.sky),  A.,  i,  449. 
a-Methylo-ethyl-o-propylacetophenone 

and  its  oxime  (Hai.ler  aud  Bauer), 

A.,  i,  109. 
2-Methyl-6-ethylpyridine,  aurichloride, 

picrate,   and  platinichloride  of  (Lof- 

fi.er  and  Thiel),  A.,  i,  183. 
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a-Meth.yl-«-ethyl-»-valeric  acid  and  its 
amide  ^Haller  and  Bauer),  A.,  i, 

131 
6-Methylflavanone  and  its  oxime  (Au- 

WER8  and  Mulleb),  A.,  l,  46. 

6-Methylflavonol  and  its  benzoate 
(Avwehs  and  Mulleb),  A.,  i,  -lb. 

4-Methylfuran-2:3-dicarboxylic  acid, 
5-bromo-  (Trkimiilieff  and  HLAN- 
(;risl),  A.,  i,  821. 

Methylfurfuraldehyde,  hydroxy-,  con- 
stitution of,  and  chloro-,  new  method 
of  preparation  of  (Fentoh  and  Kobin- 
80N),  T.,  1338. 

2Methylfurfuraldehyde,  4-hydroxy-, 
triacetyl  derivative  (BtAHKSMA),  A., 

i,  "SO.  n  1     i 

4-Methylfurfuraldehyde,  2-tydroxj  -, 
reactions  of  sugars  due  to  (\  ille  and 
Debbie*),  A.,  ii,  946. 
5-Methylfurfuraldehyde,  2-hydroxy-, 
as  the  cause  of  some  colour  reactions 
of  the  hexoses  (AlBEBDA  VAM  EKBN- 
sn  in  and  BlaNKSMA),  A.,  i,  as. 
2-MetiiyIfnrfliryHdene  diacetate  (BlAMK- 

sma),  A.,  i,  780. 
Methylglucosazone  (Irvine  and  HYND), 

T     1225  ;  P.,  176. 

a-  and  fl-Methyl-.'-glucosides,  diastatic 
decomposition    oi   (Biebry),   A.,    u, 

a  a-Methylglyceric  acid,   conversion  of 
d-a-methylisoserine  (fl-amino-a- 

hydr,  ■'     "ridKrU[l'':n    p 

potassium  salt  of  (Kay),  T.,  560;  P., 

90 
d  a Methylglycidic  acid,  potassium  salt 

(Kay),  TT,  568  ;  P.,  90. 
Methylglyoxal    as    a    general    coloiu 

reagent  in  analysis  (Dbmiobs),  A.,  u, 

Methylglvoxaline,  bromonitro-,  and 
nitro- (WlBDATJB),  A.,  l,  269. 

2-Methylglyoxaline,  iodo-,  and  its 
auriohoride    (Patjli    and    Gtomb- 

MANNi,    A.,    i,   7'2. 

a-Methylguaninobutyric  acid  tartan 
pUtmiohloride     (QASBBte),     A.,    >, 

•  j        i  ii 
•y-Metbylguaninobutyrio    acid    and   LM 

Mil  i  with    acids    IGanbmb),   a.,   '. 
a-Mothylguaninopropionic   acid    lactam 

4^S,l''"'",";:,r 


M.thyl  hrptadccyl  ketone,  preparation 
.,f.  i  '  '• 


vMethylheptan-/3.5-diol  and  its  diacetate 
(Abelmasn\  A.,  i,  547.  . 

0-Methylb.eptane  (Buelens),  A.,  l,  78. 
and  5-,   and  f-iodo-  (CLARKE),  A.,  l, 

1°5 
7-Methylheptane  (Clarke),  A  ,  i,  349. 
^•Methyl-8-heptanol   (Clarke),   A.,   l, 

•vMethyl-7-heptanol(CLAKKE),A.,i,350. 
•v-Methylheptan-6-one  and  its  semi- 
7  carbazone  (130DBOUX  and  Tabouby), 

e-Methylheptan-7-one     and     its     semi- 
Tarbazone  (BODROUX  and  Tabovby), 

A     i    699. 
Methylheptenone,  action  of  dehydrating 

and  of  oxidising  agents  on  (Ckosslen 

andKENOUF),  T.,  935. 
•y-Methyl-AY-hepten-e-one  and  is  senn- 

carbazone  (Blaise  and  Maim:  ,  A-,  ", 

85;  (Bodrocx  and  Taboury),  A.,  1, 

e-Methyl -AShepten-7-one  and  its  semi- 
™hazone  (Bodkoi x  and  TaBOTJKY), 

A.,  i,  699.  .    .  , 

2-MethyW.^hexainethyleneimine    ana 

its  salts,   nitrosamine,   and   benzene- 

sulphonyl  derivative  (Gabriel),  A.,  i, 

7  Me'tnylhexan-/35-diol  and  its  diacetate 

Ami  MANN  I,  -\-.    '•  547. 
l-Methyh-w/.diexane,    4-bromo-,   action 
of  onetiiylsodiomalonate(Hopitand 

I',.,:mn  '.  T.,  I860;  1'..  2Q7- 
1-Methyl '"'"hexane-2  carboxyhcacids, 

eJsTand«Tons-(^)4-bromo-,aiidl:4- 
dibromo-   Bai  disoh,  HiBBiBX.and 
Pbbkin),  T.,  1878. 
;  bromo.  (Batoisoh  and  1  f.rkin), 

1'      1  ^S'J 
1  Methyl'/'  '"hexane-3-carboxylic   acid, 
rfs-and  trans-6-bromo    (JiMDBi  U 

;111,1  PJ  IIK1N-.  T.,   1898. 
5-oximino-    (JlELDBl  U  and  I  BBKJS  . 

l-Methyl'/-'"hexan-2-ol,  hydrobrotnide, 
pVoSonate,  butyrate,  aobutyrate, 
;  ,,;,  ,,,.  isovalerate,  bensoate,  and 
barters  salt  of  snlphateoi  (Mwuat), 

\       i     I  In 

l.Me,thyl"",'hcxan-2-ol  C  carboxylic 
Midi,  tit-  and  trans-,  and  the   » 

of   ,i„ id    Bai  bi  •  »  and  ™* 

1-Mcthyl "/"hcxan-3  ol  5  carboxylio 
acids  —and  irons.,  and 
0|   ,:  *   :'nd    i  n- 

1  ■  |v'l7;  P-¥S'    u    ii. 

1-Mothyl  "  /"hcxan  4  ol  2carboxyl  o 

acid,     eta-    and    fa  1    B 

,,     Hjbdj  in   and    i  i 
i      1877;  P    B4B. 
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1  Methylci-'  ?uhexan  1  ol-  1-a-propionic 

acids   (Wallach  and  Rextschler), 

A.,  i,  384. 
l-Methyli.\w/ohexan-2-one,     lelrahtomo- 

(Murat),  A.,  i,  146. 
lMethylfi/ciohexan  2-one-6-carboxylic 

acid  and  its  semicarbazone  (Baudisch 

and  Perkix ',  T.,  18S6. 
l-Methylcyf/ohexan-3'One-4-carboxylic 

acid,  ethyl  ester,  anilinoanilide  from, 

and  quinazoline  derivative  (Kotz  and 

Meiikel),  A.,  i.  157. 
1  Methyleyefohexan-3one  5-carboxylic 

acd   and    its   ethyl   ester  (Meld RUM 

and  Pebkin),  T„  1899. 
1-Methyl-A1-       and       -Ar-cyclohexene, 

nitrosates,     nitrositea,     and    nitroso- 

chlorides,   and   dihalogen   derivatives 

(HUEAT),  A.,  i,  148. 
l-Methyl-AVvi/ohexen^  ol-2-carb- 

oxylic  acid  and  its  lactone  (Baudisch, 

Hibbert,  and  Perkix),  T.,  1881  ;  P., 

249. 
B  Methyl-As-hexen-5-one    (Blaise  and 

Maire),  A.,  i,  S5. 
1-Methyl-A1  rj/<7«hexen-3-one,  semicarb- 
azone of  (Simonssm  and  Storey),  T., 

2112. 
a-Methyl-A7-hexinen-|S-ol       (Dupont), 

A.,  i,  546. 
a-Methylhexoic  acid.   5-cyano-,  and  its 

silver  salt,  preparation  of  (Best  and 

Thorpe),  T.,  706. 
a-Methylhexonitrile,  a-hydroxy- 

LTlteb  .  A.,  i,  294. 
6-Methyl -,8-hexylacrylic  acid  (Gardner 

and  Haworth),  T.,  1964. 
6-Methyl-/3  hexylacrylonitrile    (Gard- 
ner and  Haworth),  T.,  1964. 
Methyli-sohexylcarbinol  and  its  acetate 

(Buelens),  A.,  i.  ?8. 
l-Methylcyc?ohexylidene-4acetic     acid, 
resolution  of,  and  bruciue  salts  of 
the  d-  and  ?-acids  (  I'ekkix,  Pope, 
and  Wallach),  T.,  1789. 

amide  of  (Wallacb),  A.,  i,  384. 
Methyl  i'swhexyl  ketone  and  its  methyl 

ether  (Buelens),  A.,  i.  78, 
l-Metb.ykye/ohexyl-4-malonic  acid   and 

its  ethyl  ester  and    potassium  salt, 

and    o-bromo-,    and    its    ethyl    ester 

(Hope and  Perkix  ,  T.,  1367  ;  P.,  207. 
Methyl wohexylpinacone  iClarke),   A., 

i,  125. 
1-Methylc;/.  /./hexyl-4-tartronic  acid  and 

its  barium  salt  (Hope  and  Pei 

T.,  1368. 
Methylhydantoin,  chloro-,  and  hydroxy - 

(BEHREXDand  Xh.meyf.i:),  A.,  i.,258. 
oMethylhydracrylic     acid      and      its 

phenylhydrazide  and  phenylurethane 

(Blaise  and  Herman),  A.,  i,  633. 
xcvi.  ii. 


<77-Methylhydrindamine,  resolution  of 
(Kipping),  T.,  411  ;  P.,  55. 

/8-Metb.ylhydrindone,  oxidation  of  (Sal- 
way  and  Kipping),  T.,   166;    P., 
16. 
bromo-  (Salway  and   Kipping),  T., 
170. 

1  Methyl-2  hydrindone,  l:3.-3-<richloro- 
5-bromo  (Fries  and  Hempelmann), 
A.,  i,S10. 

Methylhydroxyazaurolic  acid  and  ils 
metallic  salts  (Wieland  and  Hess), 
A.,  i,  883. 

.V-Methylhydroxylamine,  dibenzoyl  de- 
rivative (Beckmann  and  NetSCHER), 
A.,  i,  391. 

Methylhydroxylaminohydrocoumarin 
(Francesconi  and  Cusmano),  A.,  i, 
234. 

5Methyl-2-a-hydroxy/sopropylphenyl 
methoxymethyl  ether  (Hoering  and 
Baum),  A.,  i,  571. 

fl-Methyliminoadipic  acid,  a-cyano-, 
ethyl  hydrogen  ester,  and  its  silver 
salt  (Best  and  Thorpe),  T.,  1536. 

C'-Methyliminodiacetic  acid,  dimethyl 
ester,  nitroso-derivative,  and  its  re- 
fraction (Stadxikoff),  A.,  ii,  843. 

2-Methylindole,   condensation   of,   with 
formaldehyde    (Voisexet),    A.,   i, 
607. 
iodo-  (Oswald),  a.,  i,  512. 
3-iodo-,  and   its  picrate  (Pally  and 

GtTNDERiLANN),   A.,  i,   71. 

3-Methylindole  (scalole),  action  of,  on 
the  frog's  heart  (Danilewsky),  A., 
ii,  81. 

detection  aud  method  of  formation  of, 

in    the    organism    (Blumenthal, 

Herschmanx,  and  Jacoby),  A.,  ii, 

1059. 

l.Methylindole-3-,or  2-)carboxylic  acid, 

2-(or  3-)amino-  (Reif),  A.,  i,  S34. 
l-Methylindole-2:3-dicarboxylic       acid 

and    its    derivatives    (Reif),    A.,    i, 

833. 
Methyliodocasein  (SKBAUPand  Krause), 

A.,  i.  748. 
Methyl  S-iodoethyl  ether    Karvo.nex), 

A. ,  i.  202. 
6-Methylisatin  oxime  and  phenylhydraz- 

one  (Bauer),  A.,  i,  467. 
A"  Methylisatoic    anhydride     (Houbex 

and  Freinp),  A.,  i,  795. 
i/-a -Methyl-lactic  acid,  3-bromo-  (Kay), 

T.,  562  :  P.,  'JO. 
Methyl    laevulose    and    its    derivatives 

.  Iiivine   and    Hthd),   T.,   1220  ;    P., 

176. 
Methyl  a-laevulosediacetone,  preparation 

of  (Irvine  and  Htkd),  T.,  1223;  P., 

176. 

90 
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</'-.Y-Methyl  leucylglycine      and      its 

anhydride  (Fischer  and  Gluud),  A., 

i,  887. 
Methyl  lutidonophenylpyrazolone,    and 

its  salts  and  methiodide  (Michaelis 

and  Krietemeyer),  A.,  i,  531. 
Methyl  lutidonopyrazolone  and  salts  of 

(Michaelis  and  Kribtembteb),  A., 

i,  531. 
Methyl/i"/ineconineanilide       and       its 

acetyl       derivative       (Meyer      and 

Turnac),  A.,  i,  710. 
Methyl  methylfructoside   (Irvine  and 

Hynd),  T.,  1227. 
1-Methylnaphthalene,     2:3-(ininone    of 
(Fries  and  Empson),  A.,  i,  809. 

4-chloro-6-bi'oine-2:3-<//\ydi'oxy-,  and 
its  diacetyl  derivative  (Fries  and 
Hshpblhank),  A.,  i,  810. 

4-chloro-6-bromo-l:2-<i('nitro-2:2:3:3- 
feirahydroxy-  (Fries  and  Empson), 
A.,  i,  809. 
2  Methylnaphthalene,  pentabromo- 

(BODBOUX    and     Taboury),     A.,    i, 

707. 
H-Methyl-j8i8-naphthaphenazine,         6- 

chloro-8-bromo-  (Fries  and  Hempei.- 

manx),  A.,  i,  810. 
l-Methyl-2-naphthaquinitrole,  4-chloro- 

6-bromo-3-hvdroxv-  (FeIES  and   EMP- 

SON),  A.,  i,  809. 
4-Methyl-l-naphthaquinoline,   7-amino- 

2-hydroxy-,  and  its  diacetyj,  benzoyl, 

and  benzylidene  derivatives  [Fj  to]  b 

and  Spitz),  A.,  i,  628. 
l-Methyl-2:3  naphthaquinone,  4-chIoro- 

6-bronio-  (Fries  and   EMPSON),  A.,  i, 

809. 
Methylnitrolic    acid,    oyi ,    and    its 

ammonium    and    silver   salts    (Wie 

i, ami),  A.,  i,  21ii. 
/i-MethylnitrOBOaminobenzoic  acid,  el  hj  1 
H  .    S ITMl  i.i  ik,   and 

Brassxbt),  A.,  i,  B22. 
a  Methylnitrosoaminopropionic  acid,  d 

amino-  (Tah.i,  and  Fbankland     \ 

i,  B29. 

Methylnitroiolic  acid   and    its  tallic 

,  ud  allied  i  omponnd  (Wu 

and  Hi      ,  A.,  i 

6  Methyl. voxazolo     and      its     oadmi 

u  i,  til,, i  ill,    in. I   pi  i  mi, 
ohl  i  '  i    •  \  .  i. 

1 1  . . 
Mcthyloxazolonc,     oximino-,     pyridine, 
and     iih  tallii         I 

I  II  \;  l,    I  ll     in. I     K  l    mm  .  i  l.  II   .      \   .    I. 

7  Miithylpontan  H5  diol  and 

pi  iiiiiin-.    o  lodo     (Pi 

VALBKI    ,     \  ,  i,    1 18, 


/3-Methylpentan-/8-ol-5-one.         See   Di- 

acetone  alcohol. 
u-Methylpentan-8-one,  action  of  organo- 
magnesium  compounds  on  (Bodrovx 

and  Talboury),  A.,  i,  546. 
2-Methyli-!,Wopentan-l-one,    preparation 
of  (Best   and  Thorpe),    T.,  703  ; 
P.,  93. 

2-cyano-,  and  its  semicarbaeone  (Best 
and  Thorpe),  T.,  711  ;  P.,  93. 
5Methyl'-7/i7upentan-l-one-2-carboxylic 

acid,  5-cyano-,  ethyl  ester  (Best  and 

Thorpe),  T.,  702  ;  P.,  93. 
Methyl.'.'/A.'pentanetetrone,  attempts  to 

prepare  (Diels  and  BOOKING),   A.,  i, 

395. 
l-Methyl'7/c?..pentane-2:4:5-trione,    far- 

furylidene  derivative,  and  3-oximino-, 

and  its  oxiino  and  dimethylaniliue  de- 
rivative,    and  rftchloro-   (Diels    and 

Booking),  A.,  i,  395. 
Methylpentoses,  detection  of,  in  pre 

of   pentoses    (Rosenthalek),   A.,  ii, 

353. 
2-Methylperimidine,   salts    of   (Sai 
A.,  i,  127. 

hydroxy-  (Sachs),  A.,  i,  120. 

9-hydroxy-,     hydrochloride     (Kkiir- 
SIANN      and      Engki.kkV     A.,     i, 
161. 
/'•Methylphenacyldialuric  acid  and  its 

sodium  sail    and    aeetyl    and    benzoyl 

derivatives!  Ki tBLINGandSOHKEl 

A.,  i,  424. 
/iMethylphenacyliv.hydantoie  acid 

(Kubling  and  Schneider),   A.,    i, 

124. 
/-  Methylphenacyltartronuric  acid    and 

itsleail  salt  (Krm.iNOumlSi  ii  \  i  1  in  i:  >. 

A.,  i,   l'-M. 
4  Methyl  if-phenanthrol-3-one    and    its 

mercuric    derivative,    hydrochloride. 

methiodide,     methyl     piorate,     and 

nitrate,    6-nitro  ,    and    its  platinum 

derivative,  and  piorate,  6-amino-,  and 
i     , tyl   derivat  ive,    bj  dro<  bloride, 

and  pii  rate  (Kai  fm  >\\,  RADO&svid, 

Hubby,  and  Damjb),    L,  I.  608. 
1  Mcthylphthalide,  Id iromo   (Fan 

II  I   MPl   I  MANS),     A.,     I,     SG'.l. 

1  Mothylphthalido  1  carboxylic  acid.   I 

I  .;ll  s  and  II  Mil  l  l  M  \nn   ,    \   . 

i,  810 
Methyl       (,'  phthnliminohoxyl       kotono 

.    \  ,   i.   SB], 
10  Motliylphthaloperiuo.      10 

and     ii       hydriodido     and      pi 

(Saohb),  a  ,  i, 
■ethylnlperidinedloarboxylio  ao.: 

ii  i  Idi     and    aui lohl Ii 

and    oopper    tall      S.  n  >i  1 1. 1  i,     \       i 
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3  Methyl-fl  propylacrylic  acid (Ga RDNER 
and  Haworth),  T.,   1963. 

£Methyl-/9-propylacrylonitriIe  (Gard- 
ner and  Haworth),  T.,  1963. 

a-Methylpropyl  a-cyanopropyl  ether, 
a-hydroxy-  (Ultee),  A.,  i,  705. 

10-Methyl-9-iwpropyldihydroacridine 
(FliEUND  and   BODX),   A.,   i,   515. 

l-Methyl-2-propyl<\vt/"hexan-2-ol,  and 
its  acetyl  derivative  <,  II  it.  at),  A.,  i, 
147. 

Methyl  propyl  ketone,  y-benzoylamino- 
(Gabriel),  A.,  i,  491. 
Mrabromo-,  and  lactone  derived  from 
(Pastureau),  A.,  i,  207. 

Methyli'«jpropyl-3-''i/i/"pentanolcarb- 
oxylic    acids    {>)   stereoisomeric,    and 
their  ethyl  esters  (MERLING,   Weldk, 
Eichwede,     and      Skita),     A.,     i, 
483. 

Methylprotocatechualdehyde-»i  -carbon- 
ate (1'auly  and  ALEXANDER),  A.,  i, 
590. 

Methyl  iwpulegene  (Ebert),  A.,  i, 
246. 

Methyl/.s-cpulegyl  alcohol  and  chloride 
(Ebert),  A.,  i,  246. 

5-Methyl-3  pyrazolidone,  1-nitroso- 

(Mui  ker.mann),  A.,  i,  839. 

2-Methylpyridine.     See  a-Picoline. 

4-Methylpyridine.     See  7-Pieoline. 

Methylpyridinium  hydroxide,  behaviour 
of,  in  the  animal  organism  (Kohl- 
rausch),  A.,  ii,  918. 

4-Methyl-2-pyrimidone,  5:6-di'amino-, 
and  its  monoformyl  compound  (Johns), 
A.,  i,  192. 

l-Methyl-6  pyrimidone-2-thiolacetic 
acid,  5-hydroxv-  (Johnson  and  Jones), 
A.,  i,  423. 

1-Methylpyrrolidine  picrate  (Loffler 
and  Febytag),  A.,  i,  830. 

1-Methylpyrrolidone  platinichloride 
(GAMS8BE),   A.,  i,  703. 

6-MethylquinazoIines,  7-amino-  (Bog- 
ert  and  KropFF),  A.,  i,  843. 

2-Methyl-4-quinazolone,  3-amino-,  and 
its  formyl,  acetyl,  and  other  deriva- 
tives, and  hydrochloride  and  picrate 
(Bogert  and  Gortner),  A.,  i, 
679. 

2Methyl-4-quinazolone-5-carboxylic 
acid  and  its  methyl  ester  (Bogert  and 
JOITARD),   A.,    i,   306. 

2-Methyl  4  quinazolone-6-carboxylic 
acid.   7-nitro-  (Bogert  and  Kropkf), 
A.,  i,  843. 

3-Methylquinoline,  preparation  ami  re- 
activity of  (Wislicenus  and  Elvert), 
A.,  i,  420. 

6-Methylquinoline,  3-cyano-  (Finger 
and  Breiiwieser),  A.,  i,  512, 


2-Methylquinolineoxalic       [quinaldiiu- 
oxalic)  acid,  ethyl  ester,  synthesis  of, 
and  its   potassium  derivative  and    its 
sulphate     (Wislicenus    and    Kleis- 
isger),   A.,  i,   419. 
4  Methylquinolineoxalic  (IcpidineoxaUc) 
acid  and  its  ethyl  ester  (Wislicenus 
and  Klf.isinger),  A.,  i,   419. 
l-Methyl-2  quinolone,   5-   and  7-amino-, 
and  their  hydrochlorides,  and  acetyl 
derivatives  (Decker  and  Engler), 
A.,  i,  512. 
S-amiuo-,   and   its  acetyl   and    formyl 
derivatives  (Decker  and  Engler), 
A.,  i,  512. 
4-cyano-  (Kaufmann  and  Albertini), 
A.,  i,  958. 
l-Methyl-2-quinolone-4-carboxyIic  acid, 
sudium   and   silver  salts  (Kaufmann 
and  Albertini),  A.,  i,  959. 
Methyl-'/ribonic  acid,  a-hydroxy-,  and 
its  calcium  salt  and  phenylhydrazone 
Lewis),  A.,  i,  768. 
-\  -Methylsalicylaldoxime  and  its  hydro- 
chloride (Beckmann  and  Netscher), 
A.,  i,  391. 
<?-a-Methyli's"8erine  (8-amino-a-hydroxy- 
isobutyric    acid),    conversion   of,    into 
cf-a-methylglyceric    acid    (Kay),    T., 
560  ;  P. ,  90. 
a-Methylsparteine    and   /sosparteiue  re- 
ciprocal transformation  of  (Valeur), 
A.,  i,  119. 
daodo-,  action  of  acids  on  (Valeur), 
A.,  i,  119. 
Methyl/.svjsparteininm  hydroxide 

(Valeur),  A.,  i,  119. 
6-Methyl-2-stilbazole,   2'hydroxy-,  and 

its  salts  (Brambi  in,  A.,  i,  415. 
3  Methylstilbene  2-carboxylic  acid 

(Muller),  A.,  i,  159. 
Methylsuccinic  acid,  active,  conversion 
of  active   o-bromopropionic   acid   into 
(Cameron    and    Robinson),    A.,    i, 
205. 
2-Methyltetrahydroi'syquinoline, 
1-cyano-  (1'y.man),  T.,  1750. 
2-Methylthiolbenzoic  acid  and  its  methyl 
ester  (Farbwerke  vorm.  Mf.ister, 
Lucius,     &     Bruning),     A.,     i, 
231. 
4-chloro-   (Farbwerke  vorm.   Meis- 
ter,    Luoius,  &  Brining),  A.,    i, 
7'.'7. 
6  Methylthiol  3  benzyl  2pyrimidone 
(Wheeler    and    Johnson),    A.,    i, 
677. 
Methylthiolcarboxymethylbenzoic  acid. 
See  4-Carboxy-m-tolylthiolacetio  acid. 
2-Methylthiol-i:4-dimethyldihydro-6- 
pyrimidone    (Wheeler  and  McFar- 
lanii),  A.,  i,  678. 
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6-Methyltbiol-l:4-  and  -3:4-dimethyl-2- 

pyrimidone  (Wheeler  and  McFar- 

laxd),  A.,  i,  970 
6-Methylthiol-3-methylacetophenone 

(Auwers  and  Aknpt),  A.,  i,  176. 
2-Methyltb.iol-4-methylbenzoic         acid 

(Farbwerke  vorm.  Meister,  Lucius, 

&  Bruxing),  A.,  i,  251. 
2-Methylthiol-4-methylpyrimidine,      6- 

chloro-,  and   6-thio-   (Wheeler  and 

McFarland),  A.,  i,  969. 
6-Methylthiol-3-methyl-2  pyrimidone 

(Wheeler    and    Johnson),     A.,    i, 

677. 
6  Methylthiol  4  niethyl-2-pyrimidone, 

and    action    of    methyl    iodide,    and 

benzyl   chloride    on   (Wheeler    and 

McFarlaxli),  A.,  i,  969. 
l-Methylthiolphenyl-4-methylsulpb.- 

oxide  and  its  dibromide  (Zincke  and 

Frohneberg),  A.,  i,  643. 
;>-Methylthiolphenyltrimethylammon- 

ium  chloride  and  iodide  (Zincke  and 

.Tunc),  A.,  i,  790. 
6-Methylthiol  2  pyrimidone   (Wheeler 

and  Johnson),  A.,  i,  677. 
1-Methyltriazole  4-carboxylic  acid,      5- 

hydroxy-,  methyl  ester,  and  5-ohloro-, 

and  its  methyl   ester  (DlMBOTB    and 

Hess),  A.,  i,  269. 
1  Methyl  5  -triazolone  4  carboxylic  acid, 

methyl   ester   (DlMBCTH   and    Hess), 

A.,  i,  269. 
1  Methyluracil,  5-hydroxy-,  and  2-thio- 

5-hydroxy-  (Johnson  and  Jones),  A., 

i,  423. 
3-Methyluracil,  preparation  of 

(Wheeler    and    Johnson),     A.,    i, 

677. 
4  Methyluracil.    benzyl    derivatives    of 
(Wheeler  and  MiFaiilandi,  A.,  i, 
677. 

6-thio-  (Wheeler  and  MoFabi  i\h  . 
A.,  i,  '.>01l. 
6  Methylvaleramides,  d-  and  ,■■   Jhu  K 

WAI.ii  and  Xuin  i\  A.,  i,  351. 
•  '  ti-Methylvaleric    acid,    B-bromo-,   and 

its  chloride  (AiiHEitiiAi.iiEX,  lliuscii, 

and  SiHI  ler),  A.,  i,  770. 
a  Methylvaleronitrile,  o-hydroxy- 

U   .  A.,  i,  ■ 
</  $  Methylvalerylglycine,         a  I 

(Aiim.kiiai.hf.n,  rllBBOH,  ami 

Si  imi. i  hi.   A.,  i,  770. 
2-Mothylvlnylperimidine      Suns     and 

Bl  KIM  I'  ,    A.,  i.   0 
1  Methylx»nthine,  synthesis  of(l 

M  |\'.  |,    A       I. 

Micro  balance!,  and   a   Dim    method   of 
weighing  minute  an  intil  let  (Stbbu 

>"d  Ol  \-.  i  ,  A.,  ii.  870. 
Microchemlcal  an  il\   |  .       See   \, 


Micro-organisms,        biochemistry        of 

(Franzen  and  Lohmann),  A.,   ii, 

1044. 
growth  of,    in  varying  percentages  of 

oxygen    (Moore    and    Williams), 

A.,  ii,  601. 
assimilation  of  nitrogen  as  ammonia, 

nitrates,  and  amides  by  (Bierema), 

A.,  ii,  692. 
soil,  assimilation  of  nitrogen  of  the  air 

by  (Stranak),  A.,  ii,  692. 
See  also  Bacteria,  Fermentation,  and 

Yeast. 
Microscopic      analysis.         See      under 

Analysis. 
Migration  constants.    See  under  Electro- 
chemistry. 
Milk,   theory  of  curdling  of,  by  rennet 

■Weenckes),  A.,  i,  i78. 
fresh,    coagulation    of,    by   rennet    of 

the    papaw     tree    {Carica    papaya) 

(Gerber),  A.,  i,  278. 
the  condition  of  the  calcium  in  (Ron  \ 

and  Michaelis),  A.,  ii,  913. 
existence  of  carbophosphates  in,  and 

their  precipitation  by  pasteurisation 

(Bakille),  A.,  ii,  820. 
enzymes  of  (Bordas  and  Toutlain), 

A.,  ii,  505. 
composition  of  the  membrane  of  the 

fat  particles  of  (Abderhalden  and 

VoLTZ),  A.,  ii,  330. 
reducing  properties  of  (Trommsdorff), 

A.,  ii,  330. 
influence  of  sugars  on  the  secretion  of 

(1'IANIONI    .A.,    ii,    164, 

influence  of  addition  of  salts  to  fodder 
on  tho  composition  and  quantity  of 
(v.  Wendt),  A.,  ii,  164. 

anti-putrcsccut  effects  of  copper  salts 
on  (Springer  and  Springer),  A., 
ii,  509. 

determination  "f  temperature  of  pas- 
teurisation of,  in  connexion  with 
its  industrial  application,  and  in- 
fluence of  heat  on  conservation  of 
physiological  properties  of  (lh  i . 
Guerault,  and  Dinrsci-),  A.,  ii, 
697. 
hi-, item   of,   by  ultra-*  ioli  I    raj  i 

lli'NKi  and  Si. .in  L),  A.,  ii, 

objections  to  the    use  of   potassioni 

in. mcitc  as  a  preservative  of, 
for  analysis  (MonvoibIN),  A.,  ii, 
192. 

i  veil  with  potassium  dlohromat*, 
action  "i  Ughl  .hi  (Q  im  lbs  .  &..,  ii, 

tho  Si  Ii. ii  i  '    Bl  in  on), 

A.,  ii,  708. 

linn  n  "i  o  i  loinogen  from 

i  ...i  i. ,  a.,  n,  LBS. 
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Milk,  human  and  ass's,  gastric  digestion 

of  (Gaucher),  A.,  ii,  326. 
human   and  cow's,  lecithin   and   iron 

content  of  (Glikin),  A.,  ii,  1038. 
of    a    woman    sixty-two     years     old 

(Fraxkel),  A.,  ii,  597. 
from  tuberculous  cows,  chemical  com- 
position   of   (Monvoisin),    A.,   ii, 

1040. 
cow's,  buffalo's,   goat's,   human,  and 

ass's,    distribution    of   nitrogen    in 

the  precipitation  by  acids  and  by 

rennet     of    (Friehheim),     A.,    ii, 

687. 
estimation  of  lactose  in,  by  Michaelis 

and  Rona's  method  (Oppexheim), 

A.,  ii,  836. 
estimation  of  nitrogen  in  (WiegxerI, 

A.,  ii,  517. 
estimation  of  potassium  in  (Drushel), 

A.,  ii,  95. 
estimation  of  added  water  in  altered 

(Ki.ixg  and  Rot),  A,  ii,  525. 
detection  of  benzoic  and  salicylic  acids 

in  (Robix),  A.,  ii,  273. 
detection   and  estimation  of   formal- 
dehyde    in      (Shrewsbury     and 

Knapp),  A.,  ii,  192. 
detection    of  formaldehyde,  hydrogen 

peroxide,     and      persulphates      in 

(Rothexfusser),  A.,  ii,  91. 
detection  of  salicylic   acid  in  (Sapo- 

retti),  A.,  ii,  101. 
defecation  of,  for  the  estimation  of  the 

lactose  by  copper  solutions  (C  arrez), 

A.,  ii,  625. 
treated  with  formaldehyde,  estimation 

of  proteins  in  (Agrestini),  A.,  ii, 

194. 
colorimetric  method  for  the  estimation 

of  formaldehyde  in  (Joxes),  A.,  ii, 

99. 
direct  estimation  of  formaldehyde  in 

(Agrestini),  A.,ii,  194. 
volumetric  estimation  of  caseinogen  in 

(Hart),  A.,  ii,  1060. 
See  also  Colostrum. 
Milk  sugar.     See  Lactose. 
Mimetite  from  the  cupriferous  strata  of 
Bena  (d)e  Padru  (Ozieri)  (Serra),  A., 
ii,  492. 
Mineral  acids.     See  under  Acids. 

kingdom,  colloidal   colouring  matters 
in  the  (Doei.ter),  A.,  ii,  409. 

hydrogels  in   the   (Count),  A.,  ii, 
222. 

hydrogels  of,  in  the  groups  of  the 
elements,  sulphides,  and  halides 
(Cornu),  A.,  ii,  409. 
oils.     See  Naphtha,  Oils,  mineral,  and 

Petroleum, 
waters.     See  under  Water. 


Mineralogical   and  geological  explora- 
tion of  Egui'i,  results  of  (Garde),  A., 
ii,  676. 
Mineralogy  of  Sardinia  (Millosevich), 
A.,  ii,  248. 
colloidal  chemistry,  and  geology,  the 
borderland  between  (Doelter  and 
Cornt),  A.,  ii,  303,  408. 
Minerals,    Egyptian   (Couyat),  A.,   ii, 
813. 
of  the  Fseroe  Islands  (Heddle),  A.,  ii, 

62. 
of    the   pegmatite-veins   with   lithia- 
tourmaline     in     Madagascar    (La- 
croix),  A.,  ii,  58. 
rare,    from  Renfrewshire  (Houston), 

A.,  ii,  63. 
Sardinian  (Serra),  A.,  ii,  492. 
of   the   fumaroles  of    Vesuvius  (La- 

croix),  A.,  ii,  57. 
selective     reflection     and     molecular 

weight  of  (Coblentz),  A.,  ii,  281. 
magnetic  dichroism  of  (Meslin),  A., 

ii,  529. 
action  of  oxidising  and  reducing  gases 
on  the  colour  of  (Hermann),  A.,  ii, 
56. 
action  of  radium  and  ultra-violet  rays 
on  the  colours  of  (Doelter),  A.,  ii, 
363. 
stability  of  the  colours  of,  produced 

by  radium  (Doelter),  A.,  ii,  455. 
search   for  the   heavier  gases  of  the 
helium  group  in  (Hogley),  A.,  ii, 
884. 
radioactive.  See  under  Photochemistry, 
containing    tantalum,    niobium,    and 
titanium,       the       opening-up       of 
(Giles),  A.,  ii,  352. 
Mint-nickel,     examination      of     (van 
Heteren  and  van  der  Waerden), 
A.,  ii,  350. 
Mixtures,    binary,     and     concentrated 
solutions    (Dolezalek),    A.,    ii, 
22. 
exhibiting  a  maxirr  am  or  minimum 
pressure,    relation    between     the 
compositious  of  the   vapour  and 
solutions  of  (Makovetzki),  A., 
ii,  215. 
analysis    of,     by    vapour     density 
apparatus    (Blackman),    A.,    ii, 
643. 
Molecular  attraction  (Mills),  A.,  ii,  862. 
complexity  in  the  liquid  state  (Holmes 

and  Sageman),  T.,  1928. 
condition  of  salts  dissolved  in  a  fused 
salt  (Foote  and  Martin),  A.,  ii, 
638. 
conductivity,  change  of,  with  the  con- 
centration (Plotnikoff),  A.,  ii,  13. 
diameters  (Sutherland),  A.,  ii,  222. 
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Molecular  dimensions  on  the  basis  of  the 
kinetic  theory  of  gases  (Reinganum), 
A.,  ii,  223. 
volumes.     See  Volumes,  molecular, 
weights.     See  Weights,  molecular. 
Molecule,  calculation  of  the  number  of 
degrees  of   freedom    of   a,   among 
which   the    partition   of  energy   is 
governed  by  the  principal  tempera- 
ture (Bateman),  A.,  ii,  210. 
influence  of  mass  distribution  in  the, 
on  the  magnitude  of  the  molecular 
forces  (E.  Bose  and  M.  Bose),  A., 
ii,  989. 
Molecules,    new    proof  of    existence   of 
(Svedberg),     A.,     ii,     277,     561, 
723. 
dissolved,    optical    perceptibility   and 
electrical  migration  of  (Coehn),  A., 
ii,  841. 
Mollusca,  physiology  of  (Mendel  and 

Wells),  A.,  ii,  419. 
Molybdates.     See  under  Molybdenum. 
Molybdenite,  analysis  of  (Trautmann), 
A.,  ii,  942. 
estimation  of  molybdenum   in   (Col- 
i.ett  and  Eckhardt),  A.,  ii,  941. 
Molybdenum,  preparation  of  (Pbinq  and 
Fielding),  T.,  1504  ;  F.,  215. 
dissymmetrical  separations  in  tho  Zee- 
man  effect  in  (Jack),  A.,  ii,  280. 
Molybdates    of  u  nickel    and     cobalt 

(CkhssmaNn),  A.,  ii,  186. 
Phosphovanadiomolybdates     (Blum), 
A.,  ii,  54. 
Molybdenum      hexathiocyanate       salts 

(Rosenheim),    a.,    i,    141,   558 ; 

(Maas  and  Sand),  A.,  i,  637. 

complex    organic  acids  of,   and    their 
salts  (Mazzuoohelli),  A.,  i,  877. 
Molybdenum,  estimation  of,  in  molyb- 
denite (Collet?  and  Eckardt),  A., 

ii,  941. 
Monarda  didyma  nil  (Sohimmbl  &  Co.), 

A.,  i,  113. 
Monazite,  does  thorium  exist  as  silicate 

in    (Kress    and     MeTZOBB),    A.,    ii, 

588. 
Monazite  sand,  estimat! I    thorium 

in  (Hi      IE    ind  Wi  i:  i  n  ),  A.,  ii,  352  ; 

II i),  A.,  ii,  522. 

a    and  /t  Monolauriu  and   phenylcarb- 

amste  ol  /)  i p I  (GrCn  and  \ . 

Bkopnik),  A.,  i,     ,  I 
Mordants,   totraoenlc    double   salts   of 

antimony  Quorida  as  (Rosenheim  and 

i  ll  r-;nu'M),  A.,  ii,  "  I 
Morin  pontamethyl  ether  (SOHOBIi 
A.,  i,  166. 

,'  .hi  ril   ml    fn.in 

tin'   I ri lit   of  (van  RoMBVBOH),  A.,  i, 
697. 


Morinite,  composition  of  (Carnot  and 

Lacroix),  A.,  ii,  58. 
Morphine  (Knurr,  Horlein,  and  Stau- 
bach),  A.,  i,  951,  952. 
detection  of  (Reichard),  A.,  ii,  194. 
estimation   of,  in   opium  (Carlson), 
A.,  ii,  838. 
«;>"Morphine,   varying  activity  of,   pre- 
parations,     and      pharmacological 
behaviour    of,    derivatives    (eupor- 
phine,  etc.)  (Harnack  and  Hilde- 
brandt),  A.,  ii,  1042. 
hydrochloride  (Schmidt  and   Gaze), 
A.,  i,  50. 
composition  of  (Dott),  A.,  i,  119. 
^Morphine  (Bertrand   and   Meyer), 

A.,  i,  601. 
Morpholine,  (//hydroxy-,  and   its  ami- 
chloride   and   hydrochloride   (Wolff 
and  Marburg),  A.,  i,  16. 
Morpholones  (Fourxeau),  A.,  i,  50. 
Morpholylsemicarbazone  and  its  additive 
salts  (Wolff  and  Marburg),  A.,  i, 
16. 
Morphotropic  relationships  between  the 
derivatives  of  picric  acid  (Jerusalem), 
T.,  1275;  P.,  201. 
Morphotropy  of   some  synthetic   com- 
pounds (RosiGKY),  A.,  i,  458. 
Mosandrite    and    wohlerite,     occurring 
together,    chemical    investigation   of, 
and     of    minerals     of     the     matrix 
(Ts<  iiHKNiiO,  A.,  ii,  1028. 
Mucic  acid,  action  of  nitric  anhydride 
on  (Brown  and  Gibson),  A.,  i,  207. 
ox  illation    of,    in    presence    of    iron 
(FEBEABOSOHI),  T.,  1248  ;  P.,  178. 
(//hydroxy-  (FERRABOSOHl),  T.,  12S2  ; 
I1.,  178. 
Mucoid  in  tin'  intestinal  mucous  mem- 
brane of  tin'  horse  (By waters),  a.,  ii, 

415. 
Muconio    acid,     diinciithvl     ester,     and 

dibrucine    salt,    and    their    rotator] 

powers    (HlLDl  roH),   T.,    1571  ;    P., 

21  1. 
Mugwort,  oil  of.  Sir  Art&misia  milg&i  ii, 
Mulberry  cult  are,  application  of  carbon 

diaulphide  in  (Sirkbb),  a.,  ii.  D27. 

Mummies,    Egyptian,    mono  amino  acids 

iii  the  muscular  substance  of  (Abdxr 

ii  ii  DEM  and  Hi:  mi  Ml,  A,,  i,  750, 
Mumuta  grass  tubers,  oil  from  (Booth- 
HEL&CO        L,  I,  114. 

Muscariuo,    action    of,    oo    the    heart 
(MaoLeah),  A.,  ii,  264, 

I  iii  In  I  [o,  liiliavioiir  of,  in  the  animal 
bodj  I  Itiinm:   mill    Ro   i  -■•'•■     ,  A., 

II,    l"l 

Muscle,   itli'i't    of    I ■iiipii.it iii.-   on    the 

osmotic    I" "i i    oi   (in    Sot 

A.,  ii,  819. 
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Muscle,    electric    charges    on    (Habkr 
and     Klemensif.wioO,      A.,      ii, 
785. 
heat-coagulation  in  plain  (MEI08),  A., 

ii,  251. 
autolytic  formation   of  lactic  acid  in 

(Frew),  A.,  ii,  502. 
salts  of  (Urano),  A.,  ii,  163. 
of     Acanthias     vulgaris,    extract    of 

(8u\va\  A.,  ii.  6S5. 
amphibian,    spontaneous    movements 
of,  in  saline  solutions  (Mines),  A., 
ii,  75. 
of  fish.     See  Fish. 

frog's,  influence  of  strong  organic  hases 
on    the  resting   current   and    ex- 
citability of  (H.OBER  and  Wald- 
kxberg),  A.,  ii,  251. 
action  of  guanidine  on  (Camis),  A., 

ii,  819. 
action  of  methyl  and  ethvl  alcohols 
on  (Vebzar),  A.,  ii,  688. 
frog's  skeletal,  sodium  of  (Faiir),  A., 

ii,  330. 
heart,  cholesterol  in  (Ellis  and  Gard- 
ner), A.,  ii,  252. 
ox,  hydrolysis  of  (Osborne  and  Jones), 

A.,  ii,  Ti8. 
of   cold-blooded    animals,    action    of 
sodium  cyanide  on  (Dontas),  A.,  ii, 
75. 
of  scallop  (Ped  am),  hydro- 

lysis of  (Osborne  and  Jones),  A., 
ii,  417. 
smooth,  heat  coagulation  in  (Meigs), 

A.,  ii,  117. 
striated,  action  of  digitalin  and  allied 
substances   on    (Waller),   A.,    ii, 
254. 
striped,  comparative  effect  of  alcohol, 
ether,  and   chloroform  on,   and   oi 
muscarine  and   atropine  on  i\V\l- 
ler),  A.,  ii,  75. 
Muscular  work,  isometric,  influence  of 
training    on    the    output    of    carbon 
dioxide     in     (Hellsten),     A.,     ii, 
1029. 
Musical     arc.       See    under      Electro- 
chemistry. 
Mustard  oils.     See  Thiocarbimides. 
Myristicinaldehyde,      preparation      of 
(Salway),  T.,  1208;  P.,  17:.. 
nitro-,     action     of     nitric     acid    on 
(Salway),  T.,  1160;  P.,  160. 
Myristicinamide  (Salway),  T.,  1161. 
Myristicinic  acid,  action  of  nitric  acid 
on,      and      nitro-      (Salway),     T., 
1165. 
Myristicinoyl   chloride  (Salway),   T., 

1161. 
Myristicinylaminoacetal   hydrochloride 
(Salway),  T.,  1212. 


Myristicinylideneaminoacetal  and  re- 
duction products  of  (Salway),  T. , 
1211. 

y  Myristo-a-stearin  (Grun  and  v. 
Skopxik),  A.,  i,  875. 

Myrmekite,  formation  of  (Schwaxtke), 
A.,  ii,  588. 


N. 

Naegite  (Wada),  A.,  ii,  60. 

Naphtha,   influence  of  centrifugal  force 

on  the  optical  and  other  properties 

of  (Rakusin),  A.,  ii,  153. 
Bibi-Eybat,    optical    investigation   of 

(Rakxsix),  A.,  ii,  586. 
Caucasian,  occurrence  of  /35-dimethyl- 

pentane  in  (Chonix),  A.,  i,  450. 
Grosny,  optical  and  other  properties  of 

(Rakxsix),  A.,  i,  281. 
Sakhalin,      optical     investigation     of 

(Rakvsix),  A.,  ii,  246. 
Naphthacenequinhydrone  (Vos- 

wixckel),  A.,  i,  167. 
Naphthacenequinone,  7:10-</j'chloro-l- 
hydroxy-,7:10-A'ehloro-l:6-dihydroxy-, 
7:10-rfi'chloro-l:6-diacetoxy-,  7:10-di- 
chloro-,  l:5-rfi'hydroxy-7:10-di'chIoro-6- 
amino-1 -hydroxy-,  7:8:9 :10-/f/r«rhloro- 
1-hydroxy-,  and  7:S:9:10-i.(rachloro- 
1-6-rfi'hydroxy-  (Harrof,  Norbis,  and 
Weizmaxx),  T.,  283. 
Naphthacene  series  (Voswixckel),  A., 

i,  166. 
(l:5)-Naphthadiquinoline     and    its    di- 
hydrochloride  and  dinitrate   (Finger 
and  Spitz),  A.,  i,  523. 
a-Naphthafluoran,  Mrachloro-  (Harrop, 

Xiuiris,  and  Weizmann),  T.,  286. 
1-Naphthaldehyde,    3-chloro-4-hydroxy- 
(Bezdzik  and  Fbikblander),  A.,  i, 
416. 
2-Napb.tb.aldehyde,  1-hydroxy-,  and  its 

oxime  and  phenylhydrazone  (Bez- 

dzik    and    Friehlaxher),    A.,    i, 

tlri. 
2:5-rf*hydroxy-  (Bezdzik  and  Fried- 

laxper),  A.,  i,  416. 
Naphthalene,  latent  heat  of  vaporisation 

and  specific  heat  of  (Kurbatoff),  A., 

ii,  120. 
anthracene,    and     their     derivatives, 

melting-point  curves  and  dielectric 

constants    of    binary    mixtures    of 

(Rcdolfi),  A.,  ii,  536. 
spontaneous  crystallisation  of  chloro- 

acetic   acid   and    its   mixtures  with 

(Miers  and  Isaac),  A.,  i,  356. 
new    method    for    preparation   of    0- 

halogen  derivatives  of  (Darzexs  and 

Berger),  A.,  i,  297. 
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Naphthalene,    «na-(l  :5)-derivatives   of, 

application  of  sulphite  reaction  to 

(BrCHERER  and  Uhlmann),  A.,  i, 

787. 

combustion  of,  and  the  atomic  weight 

of  carbon  (Scott),  P.,  310. 
sulphonation     of     (Euwes),     A.,    i, 

707. 
picrateand  the  estimation  of  naphthal- 
ene (JoBISSEK  and  Rl'TTEX),  A.,  ii, 
623. 
Naphthalene,   amino-.      See  Naphthyl- 
amines. 
(/('amino-.      See  Naplithylenediamine. 
l-chloro-2:4-rfi'nitro-    (Ullmann    and 

BiU'CK),  A.,  i,  21. 
2:7-o'iliydroxy-,  condensation  of,  with 
aromatic    aldehydes    and   ammonia 
(Beschke,  Rulle,  and  Strum),  A., 
i,  961. 
nitro-,    detection   of,    in    mineral   oils 
(Schulz),  A.,  ii,  943. 
Naphthaleneazoy  cresols,   a-,    and    ft-, 
and    their     acetates,     and     O-acetyl- 
hydrazo-derivatives  (AtTWERS,    Hirt, 
and  v.  per  Hetden),  A.,  i,  439. 
1:8-Naphthalenediamine  oxalates 

[Sa<  lis  .  A.,  i,  428. 
Naphthalene  series,  ring  formations  in 
the  peri-position  of  the  (Sachs).  A.,  i, 
426;    (Sachs  and    Steiner),   A.,    i, 
970. 
Naphthalenesulphinic  acids,  a-,  and  ft-, 
ferric  salts,  reactions  of  (Thomas),  T., 
344. 
Naphthalene-8  sulphonic    acid,    l:5-di- 
hydroxy- (Bucherbb  and  Uhlmann), 
A.,  i,  788. 
/3-Naphthalenesulphonyl-i//  alaninamide 

NIGS  and  M  vi  o),  A.,  i,  B7. 

fl-Napht.halenesulphonyl  (//aminobntyr- 

amide   (KoENlOS   and    Mvi.o),   A.,    i, 

87. 

^-Naphthalenesulphonylanthranilic  acid 

and     its     ethyl    ester,     and    chloride 

(Si  rbobtxb  and  Eisleb),  A.,  i,  576. 
ft  Naphthalenesulphonyl  /  aspnragine 

ind  Hi  i."i.  A.,  i,  B8, 
ft  Naphthalcncsulphonylclupeine 

(Hirayama),  a.,  i,  8 1 1. 
ft  Naphthalenesulphonylclupeone 

i  1 1 1 1.  \  i  IMA),  A  ,  i,  844, 
ft  Naphthalenesulphonyl  ill  lcucinamide 

(Koi    to    and  U  1 1  o  .  A  ,  I,  38, 
ft  Naphthalenesulphonyl  ill  phenyl- 

iilnninamido  (Ko  I  MY1  "),  A., 

ft  Naphthalenesulphonyl  'II  valinamide 

.1,1-'    \     i.  B8, 
Nnphthaloperinonc    and    dibit .    di 

nitro  .   and  diamine    (Sai  H  I,  A  .  I, 

180 


Naphthan/3-diols,    cis    and   trans,    and 

theirdiacetates  and  diphenylurethanes, 

and  cis  +  trans-compound   (Leroi'x), 

A.,  i,  569. 

l:2-o-Naphthapyrone      (Bezdzik      and 

Friedlaxder),  A.,  i,  416. 
ofl-Naphthapyrone,    3-cyano-4-hydroxy- 
(Z-cyano-(\:1)-napl,tliutctronie  acid), 
and  its  ethyl  ether,  and  potassium, 
and    silver    salts    (AnsoSutz    and 
Ki'NKEL),  A.,  i,  732. 
4-hydroxy-  ({l:2)-naphthatetronic  acid) 
(Axschutz  and  Runkel),  A.,  731. 
/8/3-Naphthapyrone,  3-cyano-4-hydroxy-, 
(3-cya,na-(2:$)-nap?tihatetronic    aciil) 
and  its  copper,  and  sodium  salts  and 
acetate  (Anschi  w.  and  GbaFF),  A., 
i,  665. 
4-hydroxy-  {(2:Z)-naphthatetr<micacid) 
(ANscufTZ     and     Graff),    A.,    i, 
665. 
afl-Naphthapyrone  3-carboxylamide,     4- 
hydroxy-   (AnschOtz  and   Rubkel), 
A",  i,  732. 
ft  ft  Naphthapyrone-3-carboxylaraide,    4- 
liydroxv-  (ANSCHOTZ  and  GBAFF),  A., 
i,  665. 
oS-Naphthapyrone-3-carboxylic       acid, 
4-hydroxy-,  ethyl  ester  [H-carbet/uxcy- 
(l:2)-naphthaletronic    acid),    and     its 
ethyl  ether,  and  metallic   salts   (An- 
SOHOTZ  and  Ki  ski  l),  A.,  i,  731. 
Bft  Napthapyrone  3  carboxylic  acid,     4- 
hydroxy-,   ethyl    ester  {S-carbethoxy- 
{2:$)-naphthatetr<mic    arid),    and    its 
methyl  ether,  metallic  salts,  acetate, 
and  phenylhydrazide  from  (AnschOtz 

and  Qb  mi).  A.,  i,  665. 
o-N-6 

•Naphthaquinacridine    and    its 
(3-CH-5     aorichloride      (Si  mm;      and 

COMPTOH),  T.,  1631  ;   P.,  220. 

B  \  6 

I         -Naphthaquinacridine   and     its 
a  ('II   '.i    salicylate    SlMl'.l;  and  Comv 

Tom.  'I'.,  1082  ;  P.,  220. 
(3-Naphthaquinonohydrazones.      See    '-' 

Benzol zo-ei  naphl let's. 

ft  Naphthaquinone y  tolylhydrazone. 

See   2  j>  TulllilhM    0   (r- 1  la  |  ill  I  ll"l , 

1:8  Naphthasultam,  2:4-rftnitro  (FAB 
Bl  m  m:i:ikin  I  ORU  l1'  B  11  m:  ,\  i  ii  i. 
A.,  i,  711. 

l:8-Naphthasultamsulphonic   acid,    and 
nitro-,  ■odium    all    Fabbbnfabi 
vonu.    i'.    Batib    ,\    Co.),    A..    I, 
711. 

1:3:7:9  Naphthatetraziiw.  I  6      hydro!] 

(Bookbt     and     Kbopff),     A.,     i, 

1:2  Naphthatotronic  acid.  Bee  .■()  Nnph- 
thapyrono,  t  hydroxy 
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(2:3   Naphthatetronic    acid.      See    BB 

Xaphthapyrone,  4-hydroxy-. 
Naphthathianthren.    See  Dinaphthylene 

rf/sulphide. 
Naphthene,  oxidation  of,  by  air  in  pre- 
sence of  alkali  (Charitschkoff),  A., 
i,  896. 
Naphthoic    acids,    optically    active  re- 
duced (Pickaed  and  Yates),  T.,  1011  ; 
P.,  162. 
a-Naphthol,    2:4-r/mitro-,   reactions    of, 
and    its    ethers    (Ullmass    and 
Bruck),  A.,  i,  21. 
salts  of  (Korczyxski),  A.,  i,  149. 
5-Naphthol  and  picric  acid,  combination 
of  (Pklet-Jolivet  and  Hexxy),  A., 
i,  468. 
2-Naphthol,     S-acetylamino-,     and     1- 
nitroso-8-acetylamino-  (Kehrmaxx 
and  Exgelke),  A.,  i,  150. 
8-amino-,  derivatives  of  (Kehrmaxx 

and  Exgelke),  A.,  i,  150. 

a-nitro-,  salts  of  (Korczysski),  A.,  i, 

149. 

Naphthols,    amino-,    preparation    of  0- 

acetyl       derivatives       of      (Farrex- 

FABRIKEX   VORM.    F.     BAYER  &    Co.), 

A.,  i,  339. 

a-Kaphtholarsinic  acid.  See  Naphthyl- 
arsinic  acid,  4-hydroxy-,  under  Arsenic. 

;)-/3-Naphtholazobenzoic  acid,  isopropyl 
ether  (Farbexfabrikex  VORM.  F. 
Bayer  &  Co.l,  A.,  i,  921. 

a-Naphthol  7-sulphonic  acid,  2-nitro-4- 
amino-,  diazo-derivative  of,  2-nitro-, 
and  its  copper  salt,  and  2-amino-,  and 
its  sodium  salt  and  oxazine  dye  deriva- 
tive (Finger,  Bbetsch,  and  Zeh),  A., 
i,  471. 

a-Naphthol-8  sulphonic  acid,  5-amino- 
(Bucherei;   and    UhlmaxxI,    A.,    i. 

Naphthol  yellow-S  (FtNGBR,   Bretsch, 

and  Zeii\  A.,  i,  470. 

2  Naphthoxyl  chloride,  3-acetoxy-,  and 
amide  and  anilide  (Axschutz  and 
Graff),  A.,  i,  665. 

2-/3-Naphthoylbenzoic  acid,  3:6-eftchloro- 
1  '-hydroxy-  and -4'-bromo-l '-hydroxy- , 
and  3 :4:5:6-Mmchloro-l '-hydroxy-, 
and  -4'-bromo-l '-hydroxy-,  and  their 
sodium  salts  (Harrop,  Norris,  and 
Weizmann),  T.,  282. 

2  Naphthoylcyanoacetate,  3-acetoxy-, 
ethyl  ester  (Axschctz  and  Graff),  A., 
i,  6$$. 

Naphthylallyl  carbamide  and  -thio- 
carbimide,  8-amino-  (Sachs),  A.,  i, 
432. 

a-Naphthylaminehydrogen  tartrate,  rota- 
tory power  oI'(.Mixgvix  and  Wohlge- 
HUTH)    A.,  i,   11. 


a  Naphthylamine  8-sulphonic    acid,    5- 

acetylamino-    (Bucherer    and   Uhl- 

manx),  A.,  i,  787. 
1-Naphthylaminoanthraquinone,  o- 

amino-,    and    its   -V-acetyl   derivative 
Laube  and  Koxig),  A.,  i,  55. 
a  and  S-Naphthylaminomethyleneaceto- 

acetic  acids,  ethyl  esters  of  (Daix-- 

and  Brows),  A.,  i,  781. 
o-  and/9  Naphthylaminomethyleneaceto 

acetyl-a-  and    -0-naphthylamide    and 

dibromide  of  o-compouud  (Daiss  and 

Brown},  A.,  i,  781. 
a-     and     /3-Naphthylaminomethylene- 

acetylacetone   (Daixs  and    Brows), 

A.,  i.  7S2. 
8  Naphthylaminomethylenebenzyl 

cyanide  (Daixs  and  Brows),  A.,  i, 

782. 
S-Naphthylamino-tf-mcthylenecamphor 

(Pope  and  Read),  T.,  178  ;  P.,  19. 
a-      and      fi-Naphthylaminomethylene- 

cyanoacetic  acids,  ethyl  esters  (Daixs 

and  Brown),  A.,  i,  782. 
a-  Naphthylaminomethylenedeoxybenz  - 

oin  (Daixs  and  Brown),  A.,  i,  782. 
4-j8-Naphthylaminomethylene-l:3-di- 

phenyl-5-pyrazole        (Daixs        and 

Brows),  A.,  i.   782. 
a-      and      /3-Naphthylaminomethylene- 

malonic  acid,  a-  andjS-naphthylamides 

of  the  ethyl  esters  of,  bromo-derivative 

of  the  o-compound,  and  anilide  (Daixs 

and  Brows),  A.,  i,  781. 
4a-  and  B  Naphthylaminomethylene-1- 

phenyl-3-methyl-5-pyrazolone  (Daixs 

and  Brown),  A.,  i,  7S2. 
a-  and/3-Naphthylanthramine  (Padova), 

A.,  i,  655. 
Naphthylarsinic     acid.        See      under 

Arsenic. 
a-Naphthylcarbamicacid,  esters  of.  with 

fattv  alcohols  Xeuberg  and  Kansky), 

A.i,  690. 
sl-Naphthylcarbamidol:3:4-triazole 

(BiJLOW),  A.,  i,  6S1. 
a-Naphthylcinchotoxol        (CoMANDUOCI 

and  Melons),  A.,  i,  409. 
a-Naphthyldihydrocarvone  and  its  oxime 

(SZELINSKI),  A.,  i,  246. 
a-Naphthyldimethylamine,    2 : 4  -rfi'nitro- 

,  Ci.lmaxn  and  Brv/ck),  A.,  i,  22. 
Naphthyldinaphthylenemethyl  chloride 

(ScllMiDLix  and  Massixi),  A.,  i,  563. 
t-Naphthylenebis-1-aminoanthraquin- 

one  (Lai'iik  and  KmSIg),  A.,  i,  55. 
1:3-Naphthylenediamine,   formation   of, 

IV.  iin/3-iniino-a-i  van.i--)  ].luiivlpropane 

(Best  and  Thorpe),  T.,  8. 

1:5-Naphthylenediamine.  quinolinc 

derivatives  of  (Finger  and  Spitz),  A., 
i,  523. 
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1:8-Naphthylenediamine,  production  of 

iminazoles    from    (Farbenfabriken 

vorm.  F.  Bayer  &  Co.),  A.,  i,  263. 
l:3-Naphthylenediamine-2-carboxylic 

acid    and   its   methyl    ester    and   its 

hydrochloride    (Best    and    Thorpe), 

T.,  11. 
l:5-Naphthylenediaminedicrotonic  acid. 

ethyl  ester  (Finger  and  Spitz),  A.,  i, 

523. 
Naphthylene-l:8-dibenzylideneimine, 

2:7-dihydroxy-,  and  its  salts,  and  tri- 

acetyl,     and     tribenzoyl     derivatives 

(Beschke,  Rolle,  and  Strum),  A.,  i, 

902. 
Naphthylene-l:8-difurfurylideneimine. 

2:7-c/i'hydruxy-,  and  its  salts,  triad  t  vl 

and  tribenzoyl  derivatives  (Besohke, 

Rolle,  ami  Strum),  A.,  i,  963. 
2-Naphthylhydrazine-6-sulphonic     acid 

and  its  sodium  salt   (Bucheeer  and 

Schmidt),  A.,  i,  522. 
Naphthylbydrazines,  action  of  sulphites 

on  (Buchereu  and  Schmidt),  A.,  i, 

521. 
a-Naphthylidene-m-toluidine,      2-hydr- 

oxy-   (Senier  and  Shepiieard),  T., 

1954. 
o-Naphthylmethyl  bromide  (Schmidlin 

and  SIassini),  A.,  i,  562. 
j8-Naphthylphthalamic  acid,  benzylan  line 

salt  (Tingle  and   Brbnton),  a.,  i, 

799. 
0-Naphthyl    propyl    ketone,    crystallo- 
graphy of  (U'isati),  A.,  i,  241. 
/9-Naphthyltartramic  acid  and  its  aniline 

salt    and    /3-naphthylamide    (Tingle 

and  Bates),  a.,  i,  910. 
Narceine  and  oximino-,  and  its  methiod 

ido     dimethyl     estar    (Febcnd    and 

Oppxnbeih),  A.,  i,  410. 
Narcindone  (FttElTND  and  OPPENHBIM), 

A.,  i.  411. 
Narcindonino  anditssaltaand  derivatives 

(Fkbunb  and  Oppinheim),  a.,  i,  no. 

Narcosis  and  i  G  y  of  oxygen  (Mans- 

i  l  hi,  A.,  ii,  750. 
Narcotine,  new  naetions  and  detection 

of  (LaBAT),  A.,  ii,  710. 
Natural  watorB.     Bee  under  Wati  r. 
Neodymium,  absorption  spectra  of  solu- 
tions of  (STAB!  I,  A.,  ii.  775. 

.    \  , 
n.  . 

chloride,    absorption     peotra    of,    in 

various   o  '      i     -"'I  A\ 

A,  ii,  197. 
Noon.  operty  "l  (<'>>i  LIE),  A., 

m,  e 

-I       peotwJ     lis        "I.    in    a 

Beta  (I'cnvi    ,  \ 
I,  A 


Nephrite     from     South     Island,     New 

Zealand  (Finlayson),  A.,  ii,  901. 
Nephritis,  experimental  (Green),  A.,  ii, 

253. 
Neptunite   from  San  Benito  Co.,  Cali- 
fornia, analysis  of  (Bradley),  A.,  ii, 
815. 
Nernst's  theorem,  application  of,  to  cer- 
tain heterogeneous  equilibria  (John- 
ston), A.,  ii,  390. 
Nerve,  influence  of  chemical  agents  on 
the   aflinitv   of,    for   dyes   (FlSCHEL), 
A.,  ii,  330. 
Nerves,  influence  of  age  on  the  quantity 
and  chemical  distribution  of  phos- 
phorus in  (Ditcr.i:  and   MaURIOE), 
A.,  ii,  499. 
of    cold-blooded    animals,    action    of 
sodium  cyanide  on  (Dontas),  A., 
ii,  75. 
Nervous    system,  autonomic,  action  of 
picrotoxin  on  the  (Gkunwai.d),  A.,  ii, 
599. 
Neurine  a  constituent  of  the  suprarenal 

gland  (LonMANN),  A.,  ii,  504. 
Neutralisation,    influence    of    tempera- 
ture on  the  change  of  volume  on,  for 
various   salts   at   different   concentra- 
tions (FREUND),  A.,  ii,  550. 
Nevralteine  [sodium  p-phenetidinonwth- 
.  ]i\  raniidnne,  and  anti- 
pyrine  (MONFERRINO),  A.,  ii,  838. 
Nickel,  thermal  effect  id'  the  magnetic 
transformation  of  (Shukoff),  A.,  ii, 
209. 
electrochemical  behaviour  of  (Schweit- 
zer), A.,  ii,  78 1. 
electromotive  force  of,  and  effect  "I 
occluded  hydrogen  (Schoch),  A.,  ii, 
370. 
red  region  of  tlie   are,   spectrum  of 

(Si  i  riNo),  A.,  ii.  859, 
a le,  behaviour  of,  and  the  pheno- 
mena of  passivit)  (Sohooh),  A.,  ii, 
870. 

metallic,  absorption  of  hydrogen  by 
(Sua  ii:  fg  and  II  u.c\  \.  ki;c),  A., 
ii,  242, 

and   its  oxide,  action  of  cai  DOB   mOD 
te  'ci  (i  'ii  \ i: cv  ),  A.,  ii,    106, 

aotion    on,  of   antimonj    I  rii  hloride 
Viooi  aoux),  A.,  ii.  i  I1.1. 

hi,     .indies  on   i  l,i  iim  \--N),   A., 
ii,  ,:  18. 

Nickel  alloys  with  iron,  apeoifla  boat  of 

1    m  ■        A.,  ii,  512. 

Nickel  antimonlde  (\  io i  \l  a..  Ii, 

1 19, 
thalllc '  blonde  (Gewei    i     \  .  t ; . .".  7  7  - 
ohromate  I  Brioos),  a  .  ii, 

Buorids  (RlMBAOB  and  Km. ian), 

A,,  u  I 
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Nickel  and  cobalt  molybdates  (Gitoss- 
maxx),  A.,  ii,  186. 
nitrate,     anhydrous,    preparation    of 
(Gunk     and     Martin),     A.,     ii, 
1019. 

, vxide,  true   (Pellixi   and   Mene- 
ghini),  A.,  ii,  50. 
sulphide,  precipitation  of,  from  aqueous 
solutions  (Thiel  and  Out.).  A.,  ii, 
318. 
Nickel,   complex  oxalates  of  (Deakix. 
Scott,  and  Steele),  A.,  i,  877. 
caibonyl,  toxicology  of  (Armit),  A.,  ii, 
168. 
Nickel,   estimation   of,    in   presence    of 
cobalt  (Sanchez),  A.,  ii,  621. 
estimation  of,  in  nickel-steels  (Prett- 

xer),  A.,  ii,  441. 
estimation  of,  electrolytieally  (Schu- 
mann), A.,  ii,  97. 
electrolytic    estimation    of,    in    ores, 

steel,  etc.  (Tatlock),  A.,  ii,  766. 
estimation    of,    volumetrieally,    with 
potassium    cyanide     (Grossmaxn), 
A.,  ii,  97. 
indirect    volumetric      estimation    of 
(Bacovescu  and  VLAHUTA),  A.,  ii, 
767. 
and  cobalt,  estimation  of,  according  to 
Roseuheim-Huldschinsky  (Pritze), 
A.,  ii,  705. 
and  cobalt,  Sanchez's  process  for  the 
separation  of  (Grossmanx),  A.,  ii, 
941. 
separation  of,  from  iron  (Hassreidter), 
A.,  ii,  766. 
Nickel-iron,   possible   existence  of  a,  in 

meteorites  (Fletcher),  A.,  ii,  65. 
Nickel   steels,   estimation   of  nickel   in 

(Prettner),  A.,  ii,  441. 
Nicotine,  free,  in  tobacco  smoke  (T6TH), 
A.,  ii,  839. 
the  binary  system  :  water  and  (TaAKA- 

lotos),  A.,  i,  412. 
silicotungstate  (Bertraxd  and  Javil- 

lier),  A.,  ii,  450. 
estimation  of  (Bertrantj  and  Javil- 
lier),  A.,  ii.  450. 
i'-Nicotine,   formation  of,  from  methyl- 
8-3-pyridylbutylamine  (LoFFLER   and 
Kober),  A.,  i,  827. 
Night  soil,   preservation    of    (Aso    and 

Nishimura),  A.,  ii,  929. 
Niobium.     See  Columbinm. 
Nitrates.     See  under  Nitrogen. 
Nitration  by  means  of  nitrogen  pentoxide 

(Gibson),  A.,  i,  11. 
Nitric  acid.     See  under  Nitrogen. 
Nitrides.     See  under  the  various  Metals 

and  Metalloids. 
Nitrification  of  soils  in   situ  (Pouget 
and  GriRAVD),  A.,  ii,  428. 


Nitrile  oxides   (Wielaxtj),  A.,  i,  216, 
217  ;  (Farbwerke  vorm.  Meister, 
Lucius,  i  Bkuning),  A.,  i,  923. 
relations  of,  to  the  reactions  of  Hoff- 
mann   and    Curtius    (Farbwerke 
vorm.  Meister,  Lucius,  &  Brcn- 
ix.;  I,  A.,  i,  923. 
Nitriles,   preparation   of  o-nitro-deriva- 
tives    of   (Kalle    k    Co.),    A.,    i, 
717. 
and  carbylamines,  comparisons  between 

(Lemoult),  A.,  ii,  644. 
aliphatic,  transformation  of,  into  ali- 
cyclic  imino-compounds  (Thoepi 
P.,  17. 
bimolecular  (Hubner),  A.,  i,  141. 
See  also  a-Hydroxvnitriles. 
Nitrites.     See  under  Nitrogen. 
Nitritoplato-acids       (Hofmaxx        and 

Buchxer),  A.,  i,   783. 
Nitroamines,    aromatic,   and  allied  sub- 
stances, the  transformation  of,  and  its 
relation    to   substitution    in    benzene 
derivatives     (British     Associatiox 
Reports),  A.,  i,    374. 
Nitro-derivatives,  thermochemical  inves- 
tigations on  (Svextoslavskt),  A., 
ii,  863. 
aliphatic  (Steixkopf),  A.,  i,  874. 
aromatic,  preparation  of  (Chemische 
Fabrik    Grunau    Laxdshoff    & 
Meyer  Aktiex-Gesellschaft),  A., 
i,  295. 
reactions  of  (Cambi),  A.,  i,  373. 
Nitro-   and    nitroso-derivatives,    arom- 
atic, oxidation  of,  by  ammonium  per- 
sulphate (Seyewetz  and  Poizat),  A., 
i,  376. 
Nitrodiazo-compounds,  reduction  of,  to 
azoxy-derivatives    (Cassella  k  Co.), 
A.,  i,  746. 
Nitrogen,  atomic  weight  of  (Guye  and 
1'ixtza),    A.,    it,    39  ;    (RlCHABSS, 
Kothxer.  and  Tieue  ,  A.,  ii.  231. 
atom,  a  new  kind  of  asymmetry  in  the 
(Meisexheimer),  A.,  i,  20. 
affinities  of  the  (Thomlinsox),  A., 
ii,  657. 
asymmetric  (Wedekixti),  A.,  i,    184  ; 
(Wedekixd  and  Meyer),  A.,  i, 
186. 
and  active  asymmetric  carbon,  stereo- 
isomism  of  compounds  containing 
(Wepekixd   and    Ney-),    A.,    i, 
514. 
carbon    linking   and    doubly   linked 
carbon  atoms  (Emde),  A.,   i,   708, 
709  ;  (Emde   and    Franke),  A.,  i, 
708. 
liquid,  product  of  arc  and  spark  elec- 
tric   discharge    in     (Fischer  and 
Iliovici),  A.,  ii,  232. 
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Nitrogen,  specific  heat  of,  at  high  tem- 
peratures (Pier),  A.,  ii,  789. 
changes    in   the   circulation    of,    pro- 
duced by  colloidal   silver   prepared 
by  the   electrical   method  (Filippi 
and  Rodolico),  A.,  ii,  80. 
new  compounds  of,  with  hydrogen  and 
metals    (Dafert    and    Miklaux), 
A.,  ii,  882. 
action     of,     on      commercial    barium 
carbide  (Kuhling  and   Berkold), 
A.,  i,  140. 
elimination  of,  after  administration  of 
glycine,    asparagiue,     and     glycyl- 
glycine     anhydride    (Levene    and 
Kohn),  A.,   ii,  166. 
of   lecithin    and    other  phosphatides 

(MacLean),  A.,  i,  128. 
in  soil.     See  under  Manurial  experi- 
ments and  Soil. 
Nitrogen  chloride  (Chapman  and  Yod- 
den),  T.,  138;  P.,  15. 
monoxide    (nitrous    oxide),    magnetic 
rotatory  power  of  (Dufour),  A., 
ii,  107." 
formation  and  consumption  of,   by 
bacteria  (Beyerinck  and  Mink- 
man),  A.,  ii,  1043. 
(/('oxide   (nitric   oxide),    formation   of, 
in   the    carbon    monoxide    Same 
(HABKitand  Coates),  A.,  ii,  997. 
dissociation    of    (Bodenstein   and 
Katayama),  A.,  ii,  468. 
/(•/oxide,   compound  of,   with  sulphur 
trioxide  (Pictet  and  Karl),  A.,  ii, 
38. 
peroxide  or  tetroxide,  behaviour  of  the 
compounds  ORPhiNOH   towards 
(PONZIO),  A.,  i,  308. 
vapour,     effect     of     light    on    the 
conductivity  of  (Tenani),   A.,  ii, 
783. 
Nitrogen  pentoxide   [nitric  anhydride), 
as    a    nitrating    agent     and    its 
iration  (GIBSON),  A.,  i,  11. 
action  of,   on    muoic    arid    (BbOWN 

and  Gibbon),  a.,  i,  207. 

Nitric  acid,  action    of saturated 

hyd arbons  (Namitkin),    a., 

9 
.  itimation  of,  bj  nitron  |  Fuanzf.n 

Ii     A.,      ii,      r,i;  ; 
(Paai.   and   GaNQHOI  I  B  ,    A.,    ii, 

and  ail  rates,  di  tec!  ion  and  estima 

tion  "I  (HOW  Mm  and  OHIO!),  A., 

i,  176, 

i  tlmat i     M: 

A.,    ii,     205;     (Bl   II  B  .     A.,     ii, 

reaction    of,  with  coppei 
bib),  A     i 


Nitrogen: — 

Nitrate  and  ammonia  nitrogen,  effect 
of  different  bases  on,  underaction 
of  soil  bacteria  (Lemmermann, 
Fischer,  and  Husek),  A.,  ii, 
602. 

fermentation.     See  Fermentation. 
Nitrates,   occurrence    of,     in    potash 
deposits  (Biltz  and  Marcus),  A., 
ii,  571  ;  (Biltz),  A.,  ii,  900. 

absorption  spectra  of,  in  relation  to 
the  ionic  theory  (Balv,  Burke, 
and  Marsden),  T.,  1096;  P., 
144. 

loss  of,  during  desiccation  of  plants 
(Couferot),  A.,  ii,  257. 

decomposition  of,  by  bacteria  (Sew- 
erin),  A.,  ii,  255. 

reduction  of,  during  alcoholic  fer- 
mentation (Paris  and  Mar- 
siglia),  A.,  ii,  82. 

detection  of,  in  presence  of  bromides 
(Vii.lehieu),  A.,  ii,  699. 

detection  of,  in  presence  of  oxidising 
substances  (chlorates,  bromates) 
and  iodides  and  bromides  (Pozzi- 
Escot),  A.,  ii,  1051. 

estimation  of  small  quantities  of 
(Farcy),  A.,  ii,  758. 

estimation  of,  by  Grandval  and 
Lajoux's  method  (Lombard  and 
Lafore),  A.,  ii,  436  ;  (Farcy),  A., 
ii,  615. 

estimation  of.  by  Schloesing's  pro- 
cess, cuvette  arrangement  for 
(Sabatini),  A.,  ii,  935. 

estimation  of  nitrogen  in  (Schenke), 
A.,  ii,  1051. 

and  nitrites,  estimation  of  nitrogen  in 
mixtures  of  (Zbllbb),  A,  ii,  264, 

in  water,  estimation  of,  by  phenol- 
Bulphonio  acid  method  (I  'n  luoi 
and  Pratt),  A.,   i,  641. 
Nitrous     acid,     thermochemistry    of 

S\  I   \  I,  is  I    \\  SKY,     Ts.   Ill  i II, 

SkbJIBCHBVBKT,  Dsmii.sky,  and 
i : i  ii i.  ill,  A.,  ii,  794. 
and   perchloric  acid,    nitrosy]   par- 

chlorate,  the  anhydride,  of  ( IloF- 
MANNimd  Zi'Mnw  uz),  A,   ii,  668. 

ki  niiies  ui  the  formation  and  saponi- 
Boation  of  the  esters  of  I  Fibohbb), 

A  ,   ii,  32. 

abrastol  as  a  tesi  for  (Covbxu),  A., 

ii,   152. 

Nitrites,  iuimh  ui  carbon  dioxide  on 
(Maiiii'),  I'.,  71. 
direct  absorption  of,  bj  pi  i 

oiaboboo  and  Rosso),  A.,  ii,  <i03. 
.  itimation  ol  (8  Ufin      \ 
.  1 1  in  nt  urn  of  nitrogen  ln(8i  unxb), 
A.,  ii,  1051 
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Nitrogen : — 

Nitrites   and  nitrates,    estimation   of 

nitrogen  in  mixtures  of  (Zeller), 

A.,  ii,  264. 
Nitrogen     analysis,     quantitative,     for 

small     amounts      (Mitscherlich, 

Herz,  and  Merres),  A.,  ii,  614. 
estimation  of  (Mitscherlich),  A.,  ii, 

935. 
estimation  of  ammoniacal  (Tavrke), 

A.,  ii,  91. 
estimation  of,  by  the  Kjeldahl  process 

(Weigxer),  A.,  ii,  517  ;  (Wbstom 

and  Ellis),  A.,  ii,  S2S. 
estimation,  modifications  of  Kjeldalil's 

(Sebeliex,       Bryxildsex,       and 

Haavardsholm),  A.,  ii,  757. 
estimations,  by   methods  of  Kjeldahl 

and  others,  bulb  trap  for  (Dtdy), 

A.,  ii,  1050. 
estimation    of    total,    by    the    Kober 

method  (Gill  and  Grixdley),  A., 

ii,  1051. 
estimation  of  total,  by  Mitscherlieh's 

method    (Merres),    A.,    ii,    436  ; 

(Schenke),  A.,  ii,  699. 
Mitscherlieh's  method  for  estimating 

very  small  quantities  of  (HlSSINK), 

A.,  ii,  435. 
estimation  of,  in  nitrates  and  nitrites 

(Schenke),  A.,  ii,  1051. 
estimation  of,  in  mixtures  of  nitrates 

and  nitrites  (Zeller),  A.,  ii,  264. 
in  saltpetre,  estimation  of  (Kleiber), 

A.,  ii,  517. 
estimation  of,    in  organic  substances 

(Bexxett),  A.,  ii,  436. 
separation  of,    from    argon    (Carra- 

cjdo),  A.,  ii,  728. 
Nitrogen    compounds,     thermochemical 
investigations    of    (Svextoslavsky), 
A.,  ii,  547. 
Nitrogenous    metabolism.      See    under 

Metabolism. 
"  Nitrolime,"  estimation  of  (Ellis),  A., 

ii,  1059. 
Nitrolpiperide  i,\Vallach  and  Ritter), 

A.,  i,  812. 
Nitrometer  (volumeter)  with  barometric 

correction  (Herman*),  A.,  ii,  181. 
new  mercury  (Gaiicia),  A.,  ii,  92. 
Nitron.       See      l:4-Diphenyl-S:5-e?u2o- 

auilo-4:5-dihydro-l:2:4-triazole. 

Nitron  process,  l>usch's(PooTH),  A., ii,615. 

Nitrosoacetylamino-derivatives    of   the 

benzene  and  diphenyl  series  (Cain), 

T.,  714  ;  P.,  123. 

Nitroso-compounds,  thermochemistry  of 

(Svextoslavsky),  A.,  ii,  864. 
aromatic,    and    azomethinecaiboxylio 

acids    (Hoi  hex.     Br.  assert,     and 

ErriNOEll),  A.,  i,  645. 


Nitroso  derivatives    of    tlie    esters    of 
aliphatic  carboxylic  acids    (Schmidt 
and  Widmanx),  A.,  i,  453. 
Nitroso-  and  nitro-derivatives,  aromatic, 
oxidation   of,    by   ammonium   persul- 
phate (Seyewetz  and  Poizat),  A.,  i, 
376. 
Nitrosyl  /)<  /chlorate  ;  the  anhydride  of 
nitrous  and  perchloric  acids  (Hof- 
manx     and     Zedtwitz),     A.,    ii, 
568. 
chloride,     action    of   mercaptans    on 
(Tasker  and  Joxes),  T.,  1910  ;  P., 
247. 
Nitrous  acid.     See  under  Nitrogen. 

' tea    milaris,    hydrolysis  of  (Em- 
merlixg),  A.,  ii,  693. 
Nonanoic  acid,  f-hydroxy-  (Blaise  and 

Kcehler),  A.,  i,  551. 
Non-electrolytes,     influence       of,      on 
salivary  secretion  (Jappelli),  A.,  ii, 
160. 
7-Nonolactone   (Blaise  and  Kozhler), 

A.,  i,  551. 
Nontronite,  formation  of,  by  the  action 
of  solutions  of  iron  sulphate  on  wolla- 
stonite  (Bergeat),  A.,  ii,  411. 
Nopinone,  synthesis   of  active  a-pinene 

from  (Wallach),  A.,  i,  727. 
Norbixin   and   its  ethyl,    diethyl,   and 
methyl  ethyl  ethers  (VAX  Hasselt), 
A.,  i,  598. 
Norcodeinic   acid,   nitro-,    and    amino- 
(Ach,     Kxorr,    Lixgexbrixk,    and 
Horleix),  A.,  i,  951. 
Noreksantalone  and  its  oxiiue  and  semi- 

carbazone  (Semmler),  A.,  i,  239. 
ralsNorpinifl  acid,  ethyl  ester  and  anhy- 
dride,  aud  bromination  of,  and  1:3- 
dibromo-   (Perkin    and    Simoxsex), 
T.,  1176. 
<ra/isNorpinic      acid     (Perkin      and 

Simoxsex),  T.,  1176. 
Nuanua  leaves,  oil  from  (Schimmel  & 

Co.),  A.,  i,  114. 
Nucleic  acid,   the  pentose  in  (Leyene 
and  Jacobs),  A.,  i,  858. 
metabolic  changes  of,  in  the  organism 
of  the  dog  (Scuittexhelm),  A.,  ii, 
906. 
molecule,  question  of  attachment  of 
purine  bases  in  the  (Fischer),  A.,  i, 
434. 
from    yeast    (Levexe),   A.,    i,    541  ; 
(LEYENB  and  Jacobs),  A.,  i,  620, 
686. 
reducing  component  of  (Boos),  A., 
i,  343. 
Nucleic  acids  (Jacobs  and  Levexe),  A., 
i,  447. 
the  pentose  in  ^Levexe  and  Jacobs) 
A.,  i,  541. 
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Nuclein  metabolism.  See  under  Metabol- 
ism, 
synthesis  in  the  animal  body  (McCol- 
ltjm),  A.,ii,  1033. 
Nucleo-protein,     behaviour    of,    in    the 
alimentary  canal  (London),  A.,  ii, 
1031. 
from  the  gastric  mucosa  (Olpi'),  A.,  i, 

447. 
phosphorus  in  plants,  changes  under- 
gone by  (Zaleski),  A.,  ii,  604. 
of  the  liver,   the  combination  of  iron 

and  the  (Salkowski),  A.,  i,  274. 
of  the  pig's  liver  (Scaffidi),  A.,   i, 

196. 
of  pus  (Strada),  A.,  i,  274. 
Nutmeg,     chemical     examination     and 
physiological   action   of  (Power  and 
Sai.way),  A.,  ii,  169. 
Nutmeg  flowers,  oil  from  (SCHIMMEL  & 

Oo.),  A.,  i,  113. 
Nutrition,  rule  of  inorganic  phosphorus 
in  (Hart,  McColltjm,  and  Fuller), 
A.,  ii,  161,  1033. 


0. 

Oats,   lime   factor  for  (SlRKER),   A.,    ii, 

926. 
Obituary  notices:  - 

Bennett  Hooper  Brough,  T.,  2202. 

Richard  John  Friswell,  T..  2204. 

William  Ashwell  Shcnst.me,  T.,  22m!. 

Edward  Sonstadt,  T.,  2209. 

Sir  Thomas  Stevenson,  T..  2213. 
Ocimene  ozonide  (Euxlaab),  A.,  i,  til. 
Octa-acetyl-.     See  under  the  parent  Sub- 

stanre. 
oio^-n-Octaldehyde  aoetates,  oxime,  and 

■emicatboz Sbmmlbb),  A.,  i,  864. 

Octan-7«-dione  and  its  copper  derivative 

(DuFONI        \  ,  I,  546. 
..-.Octane.     See  /3-Metliylhcptaiii!. 
Octanoio    acid,     t-hydrox]  .     and     its 

laotone  (Blaise  and  Kohlbr),  A.,  i, 

5  ,i 
7  xOotolaotone  (Blaise  and  KdHLXB), 

*  •  '■  581' 
n-Octyl     B-naphthylcarbamate 
i  .  i,    \ 

'    of,    holinc 

hydi  ! 

Oil  bath,    a    neeful    (Bobart), 

Oil  of  sampbiro.  Bee  Samphire. 
Oils 

i  |  ,,    br)  \     •    167,  548    ,68 
adll  ]  I,  A.|  Bi 

722. 

atlaJ    end  •s,,•'   Olu, 

■  tblo. 


Oils,   fish,    characterisation  of,    by   the 

bromine  addition   products    (Bvlt. 

and  Johanneses),  A.,  ii,  274. 
mineral,  from  the  salts  of  fatty  acids 
and   the  metals   of  the    alkaline 
earths  (Kunklf.R   and    Schwed- 
iiei.m),  A.,  i,  281. 

paraffin  content  of,  as  criterion  for 
judging  their  relative  geological 
age'  (RakUSIN),  A.,  ii,  490  ; 
(Ubbelohde),  A.,  ii,  S99. 

optical  activity  of  (Kakisin),  A., 
ii,  586;  (Heni.e),  A.,  ii,  675  ; 
(Ubbelohde),  A.,  ii,  899. 

detection  of  nitronaphthalene  in 
(Schulz),   A.,  ii,  '.'43. 

vegetable,  constituents  of  (Semm- 
LER),  A.,  i,  38,  110,  170,  171, 
239,  312,  364,  594,  942; 
(Sohi.mmel  &  Co.),  A.,  i,  112, 
313,  816  ;  (Haensel),  A.,  i,  312, 
S15  ;  (Wallach),  A.,  i,  383  ; 
(Semmlek    and    ASCHER),    A.,    i, 

597;   (Rotjre-Bebtband   Fits), 

A.,  i,  944. 
absorption  of,   in    the   ultra  violet 

(Pfluoer),  A. ,  ii,  630. 
and  terpenes   (Wallaoh,    Rosen- 

BACH,  and  BIuLLER),  A..,  i.  399  ; 
(WA1LAOH),   A.,  i,  726.  811. 
Philippine  (Bacon),   A.,  i.  668. 
Messina   (Berte  and   Romeo),  A., 

ii,  352. 
separation  of   ally!    and    propenyl 
compounds  in  (BalbinO),  A.,  i, 
mi. 
reactions  and  properties  of  (Dutaro 

and  MONNIER),   A.,  ii,  188. 
estimation   of    (Kl  aSSXRT),    A.,    ii, 
271. 
defines,     production     of,     from     estew 
(COLSON),    A.,  i,  1. 

aromatic,  with  propenyl  chains,  satur- 
ated   o-hydroxy-jS  alkyloxy-deriva- 

I     UAUB1  t),   A.,  i,  714. 

See  also  Hydrocarbons. 
Oleflnic  compound  .  fonnation  ol 

mm. ur    derivativi  -    from    (Bi  K 

IIAHN),   'I'.,  109;    P.,  10. 
Oleic  acid  (FahBIOH  ,  A.,  i,  357. 

BOtion    of    ozone    DD     <  II  LRRIM    and 
I  i   INK),    A.,  i.  131. 

ooloui    reaction  ol     M  inia),   a.,   h, 
i  10 
Oleo  resin.    Si     Ifrii  in  Copaiba  bal  am. 
.•  Olooyloxybonzoic    (ol 

ethyl  •  tor  [S\  i  sbi  roi  n),    \ 
Oleylialicylio    acid.     Bee    B-Oleo 

beusoio  aoid, 

Oligoclaso,     In  '  d     mi  With 

, ,,  tatite    ind  sugite  (8i  hmu>t),  A., 
,00 
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Olive,   existence  of  a  glucoside   in  the 

(Vanzetti),  A.,  ii,  1047. 
Olive      leaves,       "oleuropein"      from 

(Power  ami  Tutin),  A.,  ii.  ii!7. 
Oncosine  from  Valine;  (Valle  d'Aosta) 

(Piulti),  A.,  ii,  813. 
Opianio     acid,    condensation    of,    with 
cyclohexanone   and   diethyl  ketone 
(MOROENSTERN   .    A.,  i,  803. 

truoanilide,  and  hydrazone  of  |  Meyer 

and  Turnau),  A.,  i,  710. 
new  reactions  of,  and  their  applica- 
tions to  the  detection  of  hydrastine 
and    narcotiuc    (Labat),     A.,     ii, 
710. 
Opium,     estimation     of    morphine     in 

(Carlson),  A.,  ii,  838. 
Optical    activity,    and    properties,    and 
Optically    active     compounds.      See 
under  Photochemistry. 
Orange    oil,    analysis    of    (Berte    and 

Komeo),  A.,  ii,  352. 
Orange  oils  (HAEN8BL),  A.,  i,  313. 
Oranges,    ripening  of  (Sitrti   and  he 

Plato),  A.,  ii,  174. 
Orcinol  methyl  ether  and  an  oxidation 
product     of    its     amino-derivative 
(Henrich    and    Botebs),     A.,    i, 
57. 
di'benzoate  (Lirr  and  Schellei:\   A. 
i,  485. 
Organic  compounds,  thermochemical  in- 
vestigations     of      (SVF.NT"SI.A\ 
SKY),   A.,  ii,  23,  213,  547. 
reactivity     of     the      halogens     in 

(SenteiO,  T.,  1827  :  P.,  236. 
oxidation  of,  by  compounds  of  nitric 
acid  with  aldehydes  and  1 
(Shukofk\  A.,  i,  238. 
analysis  of  (Strro),  A.,  ii,  270. 
estimation  of  halogens  in  (Bacon), 
A.,  ii,  179. 
Organic  matter,   the  Gasparini  electro- 
lytic process  for  the   removal   of,    in 
detection  of  poisons  (Mioraxdi),  A., 
ii,  342. 
Organism,  arsenic  in  the  (Bloemeni>  1 1  . 
A.,  ii,  76. 
degradation    of    amino-acids    in    the 

(Neubauer),  A.,  ii,  750. 
effect  of   chloroform  and   cocaine   or 
strychnine  on  the  animal  (Dooiel), 
A.,  ii.  120. 
elimination  of  radium  bromide  in  the 
(JABOIN    and     BEAUDOIN),     A.,    ii, 
165. 
formation  of  amiuo-acids  in  the  animal 
(Abderhalden  and  Funk),  A.,  ii, 
684. 
importance    of   chlorine    in    th 
processes  of  the  (Gru.nwald),  A., 
ii,  162. 


Organism,   ingestion   and    excretion    of 

radium    emanations   by  the  human 

(Kohlrauscu  and  Plate),  A.,  ii, 

913. 

ionic  equilibrium  in  the  animal  (Spiro 

and  Henderson),  a.,  ii,  157,  165. 

origin  and  destiny  of  cholesterol  in 
tin'  animal  (Fbasbb  and  Gardner), 
A.,  ii,  595. 
oxidation  of  phenyl  derivatives  of 
fatty  acids  in  the  (DakLN),  A.,  ii, 
684. 
relationships     of     cycloses     to     the 

(Starkenstein),  A.,  ii.  77. 
scission  of  the  benzene  ring  in  (J ai  i  I    , 

A.,  ii,  914. 
value  of  protein-cleavage  products  in 
the  human  (Abderhalden,  Frank, 
and  SchittenhelmI,  A.,  ii,  1033. 
detection  and  method  of  formation  of 
aromatic    substances   in    (Blumen- 
thal,  Herschmann,  and  Jacoby), 
A.,  ii,  10.',!'. 
Ornithine,  salts  of  inactive  (Weiss),  A., 
i,  542. 
sulphate  (Kossel  and  Weiss1,  A.,  i, 
542. 

nitrobenzoyl-        (Fischer       and 
Zemplen),  A.,  i,  793. 
Orpiment,  analysis  of  (Caffin),  A.,   ii, 

1052. 
"Orris "  root  oil.     See  Iris  root  oil. 
^■Orsellic  acid,  ethyl  ester,  synthesis  of 

(Liit  and  Scheller),  A.,  i,   lv.">. 
Orthopervanadates.     See  under  Vanad- 
ium. 
Osmosis    and    Osmostic    pressure.     See 

under  Diffusion. 
Osone    from    acetylmethylcarbinol    uli- 
hylketol)    (Diels    and    Stephan), 
A.,  i.  473. 
Osotetrazine.    derivatives   of  (v.    Pech- 

mann*  and  Bauer),  A.,  i,  270. 
Osotetrazines   and   osotriazoles,    deriva- 
tives of  (Stolle),  a.,  i,  3;r. 

Osotriazole,    derivatives    of    (v.    PecH- 

mann  and  Bauer),  a.,  i.  270. 

Osotriazoles   and    osotetrazines,    deriva- 
tives of  (Stow  i  ),  A.,  i,  337. 

-V  amino-  (Stolle),  A.,  ii,  123. 
Osteomalacia,    mineral    constituents    of 

bone  in  (CaPPBZZTJOI  [),  A.,  ii,    122. 
Ostwald  s  dilution  law.  sulphonic  acids 

and  CWlGSi  ETELDER  and    I.l'X),  A.,  ii, 

"i.  oil  from  (Schimmel 
&Co    .  A.,  i.   111. 
"Ouate  de  Tourbe."    See  Peal  Wool. 
Oxaldihydrazide-oxime  and  its  hydrazine 

salt  ("WJB1  UTD),  A.,  i.  885. 
Oxalic  acid,  formation  of,  from  gelatinous 
substances  (SadIKOFP),  A.,  i,  750. 
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Oxalic  acid,  action  of,  on  ferric  hydrox- 
ide (Cameron  and  Robinson),  A., 
i,  205. 
salts,    role    of,    in    the    germination 
of  beet  seed  (Do by),  A.,  ii,  256. 
complex,     of    nickel    and     cobalt 
(Deakin,   Scott,   and   Steele), 
A.,  i,  877. 
reactions  of  (Das),  A.,  ii,  707. 
bismuth  salt  (Vanino  and  Zumbusch), 

A.,  ii,  56. 
manganoussalt,  solnbilitv  of  (Hauser 

and  \V~irth),  A.,  i,  360. 
l:8-naphthalenediamiue  salts  (Sachs), 

A.,  i,  428. 
ethyl  ester,  action  of  Grignard's  re- 
agent on  (Ixgi.is  and  Mason),  P., 
195. 
dimenthyl  ester,  and  dibrucine  salt, 
and    their    rotatory   powers    (Hil- 
ditch),  T.,  1579;  P.,  214. 
perimidine  ethyl  ester  (Sachs),  A.,  i, 
428. 
Oxalic  acid,  imino-chloridesof  (Bauer), 
A.,  i,  466. 
tliio-,    potassium     salt     (Jones    and 

Taskek),  P.,  160. 
rfithio-,  phenyl,  ethyl,  methyl,  propyl, 
and    isoamyl    esters    ami    metallic 
sails    (Jones   and    Taskek),    T., 
1905  ;  P.,  159,  217. 
Oxalo  "-anisididedisulphonic    acid    and 
its  ammonium   salt   (Bauer),   A.,  i, 
467. 
Oxalo  ;>  anisididedi  »-sulphonic        acid 

(Bauer),  A.,  i,  166. 
Oxalyl   chloride,  action   of  mercaptans 
on  (Jones  and  Taskek),  T.,  1904  ; 
P.,  247. 
action    of,    on    carbonyl    compounds 

(Staudinger),  A.,  i,  905. 
action       of,       on       dimethylaniline 
(Si  MniM.KR     and      StOOKMANN), 
A.,  i.,  796. 
Oxalyldiacetophenone  and  other 

■  1 1 1 [■■■■; i ■  I      attempts    t"    convert 
into    hexaketones    (Widman    and 
Virgin),  A.,  i,  656. 
t/i-   and   tttra  bromo    |  Wiumas    ami 

V n),  A.,  i,  057. 

a  Oxalylglutario      acid,      ethyl      BBtei 

2  Oxalylindeno,     8-hydroxj      [h\ 

iii'i  [ta  Diet  hj  I  eatei 

("I'll  r  i  i  i     ih>l  .-.i  HNKIDE1    .    L,  i    B28 
Oxanilhydroxamamidi 

wiih  phenyle  irbimide  1 1  lm  aoi  B  and 

Dixnm  f=  \ <  n  ,  a  ,  i,  1 1. 
Oxanilic     acid,     quinoline,     pyridine, 
phthj  1  imino,      and      uol 

A.,  i. 


Oxanilic  acid,  o-cyano-,  and  its  methyl 
ester    (Reissert  and  Grube),  A.,  i, 
924. 
Oxanilide,     o-cyano-     (Reissert     and 
Grube),  A.,  i,  924. 
oo'-tficyano-  (Reissert  and  Grube), 
A.,  i,  924. 
Oxanisidideoxime-thiamide   (WlXLAND, 

Semper,  and  Gmelin),  A.,  i,  610. 
10  Oxanthryl-9-anthraquinonementh- 
ane,    and    its    acetyl    and    benzoyl 
derivatives  (Padova),  A.,  i,  168. 
Oxazole    derivatives,    new   synthesis   of 

(Robinson),  T.,  2167  ;  P.,  295. 
isoOxazole-5  propionic     acid,     and     3- 
chloro-,     and     3-bromo-,    and     their 
methyl  esters  (Thiele  and  Sahders), 
A.,  i,  876. 
/soOxazoles,  new  synthesis  of  (Schmidt 

and  Wid.maxx),  A.,  i,  524. 
isoOxazolone,  amino-  oximino-  (  Wielaxd 

and  Hess),  A.,  i,  370. 
Oxazolones,     oximino-,     polychromatic 
salts  of  (Hantzsch  and  KEMMERICH), 
A.,  i,  336. 
Ox-bile,  chemical  composition  of  (Bar- 

bieki),  A.,  ii,  SI 'A. 
Oxidation,     biological     (Engler     and 
Herzog),  A.,  ii,  195. 
by  fungi  (HERZOG  and  Meier),  A.,  ii, 
'  128. 
by  oxidising  ferments  (BoURQUELOI  . 

"A.,  i,  862. 

contact,  general  conditions  of,  aocom- 
panied  by  auto-heating  of  the  con- 
tact layer  (Orlofk),  A.,  ii,  127. 
of  organic  substances,  catalytic  action 
of  coal,  brown  coal,  or  peal    in   the 
a.  rial  (Dennstedt  and    II  ass  i  |  | 
A.,  i,  L99. 
processes,    influence    of    iodothyrin, 
spermine,      ami       adrenaline       on 
(JUSOHTSOHENKO),  A.,  ii,  169. 
Oxidations    of     biological     importance 

(v.   EULBB  and  BOLLN),  A.,  i,  863. 
Oxides,   oxygen   acids,  and    their   sails, 
structural    classification    of    (AuEGg), 
A.,  ii.  B94. 
Oxidising    substances,    application     of 
urine    to    the    deteotion    of    (Faoi 
\  i  m.ii.i i,  A.,  ii,   182, 
Oxidocamphanecarboxylic    acid,    hydi 
,    and    its  calcium   salt      Bri  Bl 

ami    S  \  '.in.i  n  i  I,  A.,  i,    IBB, 
Oximino  compounds  '111.'  EUAMN),  A.,  i, 
BBC 
See  also  nnder  the  parent  Su 
Oximino  group,    configuration     ol     thi 
Mni    and  Bain),  P.,  i"7. 

Oxindogonidos   (CZAFLICKI,    v 

■.      i  i  i.  .mm!  I   LM1  i    .    \ 
Ox  muscle  liuioli 
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Oxomalonic    acid,    methyl    ester,    and 

action  of  alcohols,  acids,  and  amines 
mi  (CUBTI8S  and  SPENCER),  A.,  i, 
768. 
Oxoniuni  "^'bromides  of  simple  ethers 
and  their  constitution  (TsCHELINZEFF 
and  KoNOWALOFF),  A.,  i,  353. 
Oxonium       compounds       (Keiirmaxx, 

DexgLER   and  ScHBUNERT).    A.,   i, 

249. 
and  pyryl  salts  (Fosse),  A.,  i,  599. 
Oxonium  theory,    establishment   of  the 
(Decker,  and  v.  Fellenbubg),  A.,  i, 
116. 
Ox-pancreas,       phosphatides      of       the 
FRANKEL    and     Pari),    A.,    i.    620; 
iFkaxkel,  Linnert,  and  Pari),  A., 
i,  621. 
Oxyanthraquinone,  5-  and  8-,  2-chIoro- 
derivatives     (Badische     Axilix-    & 
Soda-Fabrik  I,  A.,  i,  940. 
6-Oxy-2-benzylthiolpyrimidine  and    its 
sodium  salt  (Wheeler  and  Liddle), 
A.,  i,  61. 
Oxy/sucotarnine       [2-Iceto-8(5)-methcxy- 
6:7-methylenedioxy-l-methyl-l:2:8: 1 
tetTahydroquinolvne)    (Sai/way),    T., 
1219;  P.,  175. 
Oxydases  (Gortner),  P.,  306. 
artificial  (Martixaxd),  A.,  i,  279. 
new   analogies   between    natural    and 

artificial  (Wolff),  A.,  i,  317. 
systematic    investigation    of    (Doxy- 

Hi.NAULT  and  Leroy),  A.,  i,  686. 
employment  of  hydrogen  peroxide  in 

investigations     on     (KlKKOJl      and 

Neubeeg),  A.,  ii,  1060. 
specific  action  of  (Wolff),  A.,  i,  862. 
of     Russuhi     delica,     properties     of 

(Wolff),  A.,  i,  279. 
Oxygen,  apparatus   for  the  preparation 

of  pure  (Mossleb),   A.,  ii,  993. 
and     hydrogen,    catalytic    action    of 

colloidal  palladium  on  the  union  of 

(Paal    and    Hartmann),    A.,    ii, 

990. 
([Uadrivalency  of  (Redgrove),  A.,  ii, 

308  ;  (THOMLINSON),  A.,  ii,  395. 
compressibility  of  (Gray  and  Bubt), 

T.,  1657;  P.,  216. 
vapour  pressure  of,  at  three  tempera- 
tures (O.xnes  and  Bbaak),  A.,  ii, 

20. 
magnetic  function  of,  in  organic  com- 
pounds (Pascal',  A.,  ii,  859. 
electromotive   behaviour    of    (FOEBS- 

teb),  A.,  ii,  962. 
solubility  of,  iu  solid  and  fused  silver 

(Sieveuts  and  Hagenackel),  A., 

ii,  1004. 
influence   of,    on   athletes    (HlLL    and 

Flaok),  A.,  ii,  249. 
XCVI.  ii. 


Oxygen,  estimation  of,  in  water  (Fhank- 

fortkr,    Walker,    and    Wilhoit), 

A.,     ii,      263  ;     (JORISSEN),     A.,    ii, 

343. 
Oxygen  electrode.     See  under  Electro- 
chemistry. 
Oxyhaemoglobin,  action  of  pure  hydrogen 
peroxide  on  crystallised  (Szretei:), 
A.,   i,  620. 

of  different  animals  (Arderhaldex 
and       Meiugueceanu),       A.,        i, 
342. 
Oxymethylenecamphor,  condensation  of, 

with  primary  and   secondary  amino- 

compounds    (Pope    and    Read),    T., 

171  ;  P.,  18. 
/•Oxymethylenecamphor,  specific  rota- 

torv  power  of  (Poi'E  and  Read),   T., 

175";  P.,  19. 
2-0xy-6-methylpurine    (Johns).   A.,    i, 

192. 
3-0xy-6-methylthionaphthen        (Farr- 

WERKE    V'ORH.    MSISTER,    LUCIUS,    & 

Bruxing),  A.,  i,  251. 
3-Oxy-6-methylthionaphthencarboxylic 
acid  (Farbwerke  vorm.    Meister, 
Lucius,       &       Bruxing),      A.,      i, 
251. 
20xy-8-thio  6-methylpurine      (Johns), 

A.,  i,  192. 
o-Oxythionaphthen,    preparation    of   a 
substituted    (Kai.i.e  &  Co.),  A.,   i, 
252. 
chloro-  (Kalle  &  Co.),  A.,  i,  252. 
3-Oxy-(l)-thionaphthen,    preparation   of 
substituted     halogen     derivatives    of 
(Badische  Axilix-  &  Soda-Fabrik), 
A.,  i,  950. 
Ozokerite.  Cheleken,  optical   properties 

of  (Bakdsin),  A.,  i,  281. 
Ozone  (Jahx),  A.,  ii,  37. 

apparatus  (MiJLLBB),  A.,  ii,  137. 

demonstration  of  the  presence  of,   in 

flames    (ManCHOT  ;  LoEW),    A.,    ii, 

993. 

formation    of,    by    ultra-violet    light 

(Fischer),  A.,  ii,  657  ;  (Johnson 

and  McInTOSH),  A.,    ii,  SSI. 

at  stationary  linear  electrodes  (Fi- 
scher and  BeNDIXSOHN),  A.,  ii. 
227. 
formation  of   oxygen   compounds    of 

nitrogen  and    their   iron    and    Pad 

salts  in  the  production  of  (Bon.if.an), 

A.,  ii,  659. 
production     of,     from      oxygen     and 
atmospheric      air      by     ozoniscrs 
(Warrubg     and     Lr.i  rail  9EB  . 
A.,  ii,  227. 

in  the  interaction  between  hydrogen 
dioxide  and  sulphur  dioxide 
(FeRBABOSCHI  .    P..  17'.'. 

91 
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Ozone,    production    of,    with    rotating 
anodes  (FISCHER  and  BenmxsoHN), 

photo-electric  measurement  of  small 

1   quantities  of,  and  efficiency  ofGold- 

stein's   ozonisation   process  (Hall- 

wachs),  A.,  ii,  1050. 
action  of,  on  metals  and  the  cause  of 

passivity    (Manchot),     A.,     ii, 

1003.  ,  „  . 

on  oleic  acid  (Haeeies  and  Frank), 

A.,  i,  131.  . 

Ozone     tubes,     measurements     ot     the 

efficiency    of    (Warburg   and   LF.n- 

HAUSEE),  A.,  ii,  226. 
Oio-nlta,  complex,  of  titanium    (Maz- 

ZUCCHELU    and  PANTAMEM.I),   A.,   1, 

Ozotitanotartrate,  complex  (MAZZTJC- 
chelli  and  Pantanelli),  A.,  l, 
631. 


P. 

Palladium,  atomic  weight  of  (GuTBlEE, 
KeelL,  and  Woernle),  A.,  ii,  40  ; 
(Gutbier,  Haas,  and  GebhARDT), 

A.,  ii,  585.  .         .  ,. 

colloidal,  catalytic  action  of  on  the 
union  of  hydrogen  and  oxygen 
(PAAL  and  Hartmann),  A.,    n, 

reduction  catalysis  with  (PaAL  and 

Gebum),  A.,  i,  381. 
solutions  of,  absorption  of  hydrogen 

by   (KEENOT  and   NlQUBBA),  A., 

ii,  878. 
complex  compounds  of,  With  ammonia 
arid  halogens  (Bubdakoff),  A.,  u, 

.'I'l 

estimation  of  (Gutriki;  and  Faloo), 

PaUadosammine  chloride.  Mialj        0 
(Gutbibe.Kbell,  andWo»KNW)i 

A.,  ii,   107. 

bromide,    analysis    of    (Gutbibb, 

H  ^s,    ;,,„!    GBBHARDT),    A.,    11, 
Dichloropalladou.   acid    and    nulls  of 

(Hi-.i.i\"  i  and  db  Cebabis),  a.,  u, 
Paima'rosa  oil.    Bee  Andropogon  Sdwt 

Paimltyiaianine  (BoNDl  and   FbAHKL), 

A  1         1     t1  I 

Paimitylgiycine  (li"M'i  and  Frankl), 

Pancreas  an >i  itomaoh,  eotion  of  hydro- 

ohloric    aoid    on    the    secretion    of 

>      "i    (Bhemakk    and     !-*■ 

j .ii),  A.,  ii,  161. 


Pancreas,  action  of  hitherto   unknown 
constituents    of     the,     ou      sugar 
(Vahlen),  A.,  ii,  414- 
the  question  of  the  internal  secretion 
of  the   (Ehrmann    and  Wohlge- 
muth), A.,  ii,  1037. 
"lycolvtic  enzymes  of  the  (hTOKLASA), 
°  A.,  "ii,  907. 
lactase  of  the  (Ibrahim  and  Kaum- 

heimer),  A.,  ii,  907. 
the  pentose  from   (Neuberg),   A.,   I, 

686  ;  (Rewald),  A.,  i,  858. 
ox.     See  Ox  pancreas. 
Pancreatic  juice,  relation  between  the 
proteolytic  power,  the  nitrogen,  and 
the  total  solids  of  the  (Babkin  and 
Tichomiroff),  A,  ii,  1031. 
human  (Bradley),  A.,  ii,  496. 
the  hemolysin   of  human  (Wohlge- 
muth), A.,  ii,  70.  . 
activation  of  (Aykton),  A.,  n,  497. 
action    of,     ou    esters   jMorel    and 

Teeeoine),  A.,  ii,  747. 
action  of,    glycogen,    starch,    and   its 
compounds       (Gkuzeyvska       and 
Bierry),  A.,  ii,  818.    ,.___, 
action  of  electrolytes  on  the  hydrolysis 
of  fats  by  the  (Terroine),  A.,  11, 

497.  .  , 

PantochromiBm  and  cliroinoisoraensm  ot 

violuratea   and   allied    oxumnoketone 

Baits  (Hantzs.h),  A.,  i,  881. 

Papaw  tree  (Carina  /',.;>«.«»),  coagulation 

of  fresh  milk  by  rennet  of  (Gerber), 

A.,  i,  278.  _  , 

Papaverine,    synthesis   ot    (PlOTK    and 

Gams),  A.,  i,  671. 

reduction    products,    constitution    ot 
I'vman).  'I'..  1810;  1'.. '-'17. 
Paracaseinic  acid,  calcium   salt,   action 
of    rennet    on    (van    Dam),    A.,    1, 

i;sr,.  .    . 

Paraglycocholic  acid  (LETSOHB),  A.,  I, 

587.  ,     , 

Paralysis   and    answthesu    caused    by 
magnesium  salts  (Mbltdse  and  Attbh), 

A.,  ii,  80.  , 

Paramecium.  aensitisiuB  action  of  vege- 
table   and    animal     pigments    on 
II  m  imanm  and   Kombr),  A.,  11, 

oytolysis  in  (Wi  i.zkn),  A.,  ii,  748. 
Paramecin,     the    mono  anmin-acids 

(Peeol),  A.,  i.  124. 
"Paranitranilino    red,       formation     Ol 

(PrUD'HOMUI     and     CoUW),     A-.     h 

Paranucloic  acid,  bismuth  salt   (RlOHl 
IB),  A.,  1,276. 

Paranucloin,    lyntheaiS  of,    through   tin 

; no]  -I  pepsin  (Robbbtsow),  L,  I 

842. 


of 
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Parasaccharin,  brucine  suit,  and  pheuyl- 
hydrazide  of  (KxlIANI  and  Eisen- 
i.oiir),  A.,  i,  554. 
Parasemidines,  highly  halogenated,  di- 
azonium  salts  of  (Jacobson),  A.,  i, 
683. 
Parsley  oil,  unsaponifiable  constituenta 

of  (Matthes  and  Heintz),  A.,  ii, 
Parthenogenesis  (Traube),  A.,  ii,  325. 
a  Particles.    See  under  Photochemistry. 
Particles  in  disperse  systems,  diffusion- 
velocity  and  size  of  (Svedbero),  A., 
ii,  645. 
suspended  in  gases,  condition  of  elec- 
tric charges   on    (i>E   Bisoglie   and 
Brizard),  A.,  ii.  535. 
Partition-coefficient  and  its  application 
to  estimation  of  volatile  acids  in  wines 
(MALVEZIN),  A.,  ii,  444. 
Passivity  of  metals,  the  cause  of  (Man 
(Hut).  A.,  ii,  1003. 
See  also  under  Electrochemistry. 
Pastinacaoil(Si"iiiMMEL&Co.),A.,i,113. 
Pathological    fluids,    carbohydrates    in, 
and  the  question  of  residual  nitrogen 
(Sittig),  A.,  ii,  '.'1 1. 
Peat.    coal,   and   brown   coal,    catalytic 
action  of,  in  the  aerial  oxidation  of 
organic  substances  (Dennstedt  and 
Hasslei;).  A.,  i,  199. 
synthesis   of    ammonia    by  means    of 

(Woltereck),  A.,  ii,  138. 
wool,  humin  substances  in  (Roger  and 
Vvlquin),  A.,i,  86. 
Pectins  (Wilhelmj),  A.,  i,  768. 
Pectolite    from   Craigenfeoch.   Renfrew- 
shire (Houston),  A.,  ii,  63. 
Peltidactylin  (Zopf),  A.,  i,  238. 
PeltigcracetE     (lobulated    lichens),    sub- 
stances present  in  (Zopf),  A.,  i,  237. 
Peltigeric  acid   Zopf  .  A..  i,-237. 
Peltigerin  (Zopf),  A.,  i,  237. 
Peltigronic  acid  (Zopf),  A.,  i.  237. 
Penicillium     camemberti,     intracellular 

enzymes  of  (Dox i,  A.,  i,  861. 
Pentamethylbenzene.     nitro-,     and     ai- 
nitro-     (WlLLSTATTEB     and    Krr.i.n. 
A.,  i,  899. 
Pentamethylbenzyl  ether  (Wilmtat  it.k 

and  Ktrli).  A.,  i.  899. 
Pentamethylene  mercaptan  and  its  lead 
derivative    and    dibeuzoate    (AuTEN- 
BXETH  and  Gbyer),  A.,  i,  6. 
Pentamethylene-af-di-benzyl  and  -ethyl- 
sulphones  (AUTENREBTH  and  Geyer), 
A.,  i,  6. 
Pentamethylkaempferol  (Waliaschko), 

A.,  i,  94,s. 
<y«7oPentane,    formation  of  derivatives 
of,     from     aS-<2tcyano-derivatives     of 
butane  (Besi   ami  Thorpe),  T..  685; 
P.,  92. 


- '  /"Pentane.    l-imino-2-oyano-    (Best 
and     ThOKPE),      T.,      709  ;     P.,     93; 

(Thorpe),  T.,  1901  ;  1'.,  244. 
c/rtVcPentane-1-earboxylic  acid,  2-imiuo- 
3-eyano-,     ethyl     ester     (Best     and 
Thorpe),  T..  696  ;  P..  93. 
Pentane-<x55e-tetracarboxylic  acid,  ethyl 
ester  (DoBSON,  Ferns,  and   PeRKIN), 
T.,  2011  ;  P.,  263. 
Pentane-aSe-tricarboxylic  acid   aud  its 
ethyl    ester    (Dor.sox,     Ferns,    and 
Pbrkin),  T.,  2012. 
ci/r7oPentan-l-ol-l-a-propionic  acid  and 
its    ethyl    ester    (WALLACH    and    V. 
Martius),  A.,  i,  384. 
<-;/eZ»Pentanone     semicarbazono     (Best 
'  and  Thorpe),  T.,  702. 
cycfoPentan-1-one,     2-cyano-,     and     its 
semicarbazone,  phenylhydrazone  and 
sodium  derivative  (Best  and  Thorpe), 
T.,  709;  P.,  93. 

/'/"Pentanone-2-carboxylic  acid,  ethyl 
ester,      preparation     of     (Dobson, 
Kerns,  and  Perrin),  T. ,  2015. 
5-cyano-,  ethyl  ester,  and  its   meth- 
oxy-,   potassium,  aud  silver   deriv- 
atives,    and    cthylation    of     (Best 
and  Thorpe),  T..  701  :  P.,  92. 
i';/c7oPentene  derivatives,  transformation 
of,    into   indene  derivatives  (Zincke 
ami  Meter),  A.,  i.  591. 
n/c/oPenteneacetic   acid  and   its    amide 
andbroinolaetonc(EvKMAN),  A.,  i,718. 
cf/cToPentenemalonic  acid  and  its  ethyl 

ester  (Eykman),  A.,  i,  718. 
ci/rfoPentenone,    pentachloro-     (Zincke 

and  Meter),  A.,  i,  592. 
Pentosans,  disappearance  of,  from  the 
digestive  tract  of  the  eow  (McCol- 
i.im  and  BrANNON),  A.,  ii,  1033. 
origin  and  physiological  function  of, 
in  plants  (RAVENNA  and  OerESER), 
A.,  ii,  1046. 

of  Soj.i  In'.-.-/,;, i, i  (Borohesani),  A.,  ii, 
258. 
Pentose    from   the  pancreas   (ReWALd), 
A.,  i,  858. 
from  inosic  acid  and  from  the  pancreas 

(Neubero),  A.,  i,  686. 
in  nucleic  acids  (Levene  ami  Jacobs), 
A.,  i,  541,  858. 
Pentoses,  utilisation    of.   in  the  animal 
organism  (Cominotti),  A.,  ii.  1039. 
detection  of,   in    presence   of   kel  — 
(ROAF),  A.,  ii,  272. 
in  urine  (Wittels  and  Welwart), 
A.,  ii,  1057. 
//i/i/Pentylidene-a-propionic  acid  (Wal- 

i.acii  and  V.  BlARTIUS),  A.,  i.  384. 
Pentylpyrrolidine,     e-chloro-,    ami    its 
pieratc  an. I  pierolonate  (ALBERT),  A., 
i,  178. 
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Peppermint  oil  (Haensel),  A.,  i,  112, 

313  ;     (Schimmel     &     Co.),     A.,     i, 

113. 

Pepsin  and  rennin,  are  they  identical  I 

(Taylor),  A.,  i,  345. 

electrical    migration    of  (Michaelis), 

A.,  i,  345,  621. 
electrolytic  dissociation   and   physio- 
logical activity  of  (LoEn),  A.,  i,  860. 
action  of,    on  egg-albumin   (Hekzoo 

and  MaRGOLIS),  A.,  i.  621. 
mechanical    destruction  of  (Shaklee 

and  MELTZEK),  A.,  i.  277. 
simplification  of  Jakoby-Solm's  ricin 
method  for  estimation  of  (Einhorn), 
A.,  ii,  196. 
Peptides.     See  Lipo-peptides  and  Poly- 
peptides. 
Peptones,   physical    constants    of   (Le- 

MATTE  ami  Swi  8),  A.,  i,  314. 
Perborates.     Sic  under  Boron. 
Percaglobin  from  roe  of  the  perch  (Hor- 
ner), A.,  ii,  329. 
Perchlorates.     See  under  Chlorine. 
Perchromates.     Sir  under  Chromium. 
Perfume,  relation   between  constitution 
and    (MEELIKG,    W i.i.iie,    ElCHWEDB, 
and  Skita).  A.,  i..   17:'. 
Perhydroretene    Iiwin  i  i   .  A.,  i,  466. 
Perimidine  and  its  salts  (Sa<  ii--1,  A.,  i, 
427. 
ethyl  oxalate  (Sachs),  A.,i,  428. 
Perimidine,    2-amino-,    ami     its     sails 
(Sai  US),  A.,  i.  181. 
2-chloro-  (S  mm.-.1.  A.,  i,  131. 
nitro-,   and   rft'nitro-  (Saohs),    A.,    i, 
127. 
Perimidine  2  carboxylic    acid     nil    it- 
methyl  eater,  ethyl  ester  ami  iis  yiin, 
alkali  salts,  hydrochloride,  ami  anilido 
(Sai us),  A.,  i,    128. 
Perimidylacetic  acid,  methyl,  ami  ethyl 

eat  is.Si.iisi,  a.,  i,  129. 
Perimidylacrylic    acid    (Sai  Hs),    A.,   i, 

13 1. 
2  Perimidylbenzoic    acid,   ami     Initio 

Sai  ii    .A.i.   180 
Perimidyldichlorobenzoic  acid  (Sai  n- 

A.,  i 
8  Perimidylnaphthoic  acid  (8ai  B 

i,   130. 
Porimidylpropionic  acid  (SaoHb),  A.,  i, 

Periodic    system  of  the   element 
pi. in.,  i  ion  of  t  b.6i  "ii  I  in'  basis  of  i  lie 
electron  th<  oi  v  (Si  h  ki  hi  |,  a.,  ii,  31. 

Periodides.     Sei  undi  i  Iodine. 

Poritoneal  Z  Mini 

Permanganates.     Sei  I 
Permeability.     Seo  undoi  Diffusion. 
Peroxidi'i  (T  INATAB),  A      nisi. 


Peroxides,    formation    of,  in  the  oxida- 
tion    of    organo-magnesium     com- 
pounds (Wuvts),  A.,   i,  448. 
action    of,    on    the    digestive    organs 

(TOGAMI),  A.,  ii,  161. 
apparatus  for    estimating  oxygen   in 
(Jaubert),  A.,  ii,  434. 
Peroxydase  [peroxydiastase),  an  artificial 
(SlOEKLUi),  A.,  i,  196. 
influence  of  salts  on  the  dialysis  of 

(Bielecki),  A.,  i.  862. 
action  of   acids   on   (BERTRAM)   ami 

Kosenisand),  A.,  i,  279. 
purification    of    (Dei.eano),    A.,     i, 

752. 
accelerator.-,  and  their  possible  signifi- 
cance    for     biological     oxidations 
(Kasti.e),  A.,  i,  75. 
system,  oxidation  of  polyhydrio  alco- 
hols by  a  i  m:  STOKKLIN  and   Vl'l.- 
qtin),  A.,  i,  451. 
Peroxydases.     artificial    (Mari  inand), 

A.,  i,  27!'. 
Perseulose,  constitution  of  (Beeteanii  . 

A.,  i.  634. 
Persulphates.     See  under  Sulphur. 
Perthiocyanic  acid  ami  its  benzyl  estei 
(Rosenheim,  Levy,  and  GbOhbavm), 
A.,  i,  776. 
Peruranic  acid.     See  under  Uranium. 
Petroleum,   fractionation    of  erode,    bj 
capillary    diffusion    (Gilpin     ami 
Cham),  A.,  i,  1. 
new  colour  reaction  of  (Akeagon),  A., 
ii,  188. 
Petroselic  acid,  a  new  arid  of  th 
acid  series,  ami  its  salts,  amide,  ami 

diliiomide  (VoNiii'.liii  II I  i:n    and  Kmi- 
I  BR),  A.,  i,  451. 
Petrosilane(MAiniKs  and  II  i  r  i       A.. 

ii,  751. 
Phagocytosis  I  BH  BHOLD),  A.,  ii,  160. 
influence  ol  quinine  on  (GrOhspak  . 
A.,  i>,  1  CO. 
Pharmacy,  importance  of  refiactometric 

invest  i    ii ih    ii      ki    it),  A.,  ii. 

277. 
Phase  rule.     See  undei  Equilibrium, 

.  investigation  of  the 

beans    of,  at   different   stages  of  dr. 

velopmenl    (Pfenninoib),     A.      ii, 

696, 

Phasin,    biochemistry   ol      Wiimius), 

\  .  i 
Phcnacoturio  acid  as  an  important 

stituent  of  urine  i.  \  \--ii  u  ),  A..  Ii,  on,;. 
Phonacito    from   Bruil     Hi  -n,' 

ii.  II 
Phonacyldialuric     acid,     bromo  ,     ami 
;      1 1    •     dt,  and    wel  f\    dori1 

(H I     SoBKl  ii'i  i    .     A        i, 
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Phenanthrene,  3-chloro-,   and  eftchloro- 
(Sandqvisi  ),  A.,  i,  779. 
B-chloro-10-hydroxy-,  and  its  picrate, 
acetate,   aud    bcnzoate,  and    disul- 
phonic  acid  (SCHMIDT  and  LuMPP), 
A.,  i,  35. 
3:4:8-<rihydroxy-,  synthesis  of  deriva- 
tives   of      KNORK    anil     HoRLEIN), 
A.,  i,  918. 
Phenanthrene    series      (Schmidt    and 

Lumpp),  A.,  i,  34. 
Phenanthrene-3-sulphonic  acid  and  its 
ethel  ester  metallic  salts  and  their  solu- 
bilities, sulphonaniide,  and  sulphon}  1 
bromide  (SANDQVI8T),  A.,  i,  779. 
i^-Phenanthroline,  mercuric   derivative, 
methochlorides,  methiodides,  picrates, 
and  methyl  picrate  i  Kaufmans,  K a 
dosevic,  Hussy,  and  Damje),   A.,  i, 
608. 
10  Phenanthrone.    9:9-<iichloro-,   phen- 
anthrene derivatives    from   (SCHMIUT 
and  LUMPP),  A.,  i.  34. 
Phenazothioninm     chloride    (Barnett 
and  Smiles.i,  T.,  1265  ;  P.,  195. 
hydroxide,  3-nitro-9-hydroxy-,  S:9-di- 
nitro-  and   isodirdixo-  (Barnett 
and  Smiles  ,  T.,  1262. 
tetranitxo-,  reactions  of,  aud  sodium 
derivative  l'.AKM.i  rand  Smiles), 
T.,  1259  :   P.,  195. 
Phenenyltribenzoic     acid.      See    1:3:5- 
Triphenylbenzene-2':2    2  "-tricarb- 
oxylic arid. 
/'-Phenetidine  guaiacolsulphonate  (Taq- 

LIAVINI),  A.,  i.  324. 
/'-Phenetidinomethyleneacetoacetyly 
phenetidide  (Dains  and  Brown),  A., 
i,  781. 
o-Phenetidinomethyleneacetylacetone 

(Dains and  Brown),  A.,  i.  7S2. 
o-Phenetidinomethylenemalonic      acid, 
ethyl  ester,   o-phenetddide   of  (Dains 
and  Brows),  A.,  i,  781. 
4/ -Phenetidinomethylene  1  phenyl-3- 
methyl-5  pyrazolone      (Dains      and 
Brown),  A.,  i.  782. 
/i-Phenetidylglycyl     gnaiacolsnlphonate 

Tagliavini),  A.,  i,  224. 
Phenol,  oxidation  of,  and  effect  of  light 
and  active  oxygen  on  (Gibbs),  A.,  i. 
640. 
tin-  compounds   which  cause    the  red 

colour  in  (Gmns),  A.,  i.  221. 
the  disinfecting  action  of  (Reichel), 

A.,  ii,  1045. 
absorption  of,  from  the  alimentary 
■  anal  (HANZLIK  and  SOLLMANN), 
A.,  ii,  ii--. 
derivatives  containing  a  mobile  nitru- 
group,  syntheses  with  Hkldola 
ind  HAT),  T.,  1033:  P.,  167. 


Phenol,  estimation  of    M  \s,  ARELll),  A., 

ii,  353  ;  (MOOSBR),  A.,  ii,  1056. 
Phenol,     p-amino-,      and     its     .Valkyl 
derivatives,   preparation  "t     Ak- 

I  lESELLSCHAPT  IT  I:  ASII.IS- 

Fabrikation),  A.,  i,  222. 
nitration  of  derivatives  of  (Reveu- 
DIN    and    PE    Luc),    A.,    i,    377, 
913. 
p-bromo-o-nitro-,   salts  of  (Kokczyx- 

ski).  A.,  i,  14!'. 
2-  and  3-biomo-5-nitro-,  and  their 
benzoates,  2-bromo-5-nitro-3-amino- 
and  -acetylamiuo-,  Jrtbromo-5-nitro- 
2-amiuo-.  2-bromo-5-amino-,  and 
-acetylamiuo-,  3:5-rfi'nitro-,  acetate 
and  benzoate,  and  3-nitro-5-acetyl- 
ainino-  (Heller  and  EamhANN), 
A.,  i,  568. 
2:4-(/(bromo-</-nitro-,    salts    of    (KoR- 

CZYNSKl),  A.,  i,  14S. 
/(•ibromo-,  behaviour  of,  towards  benz- 
ene      in     presence     of    aluminium 
chloride  (Rons  and   MiJLLER),  A., 
i,  567. 
p-chloro-,  benzoyl- derivative  (EHLOT- 

/.kt),  A.,  i,  786. 
p-chloro-o-nitro-,  salts   of  (Kob<  .  y\- 

skii,  A.,  i.  14W. 
"-nitro-,  salts   of     Korczynski),    A. 
i,  148. 

m -,  and  //-nitro-,  and  aniline, 
temperature  coefficient  of  the  mo- 
lecular surface  energy  of  equimole- 
cular  mixtures  of  (Kremann  and 
PHILIPPl),  A.,  ii.  24. 
3:5-</initro.,   derivatives   of   (Heller 

and  Kvmmann  ,  A.,  i,  567. 
2:3:5-2rinitro-,  preparation   and  pro- 
perties  of,  and  metallic  derivatives 
of  (Memjola  and  Hay  ,   1'..  1382. 
2:3:5-irinitro-4-acetylamino-       |  Mel- 
DOLAand  Hay),  T.,  1033, 1380  ;  P., 
167. 
2:3:5-' i  initio. 4 -amino -.        preparation 
and  properties  of,  and  its  derivatives 
BIeldola  and  Hay),  T..  1378 ;  P., 
207. 
thio-.     See  Phenyl  mercaptan. 
S       also  Carbolic  acid. 
Phenols    and   qninones,  additive   com- 
pounds of  (Mkyer),  A.,  i. 
formation  of  hydrogen   cyanide  in 
the    action     of    nitric    acid    on 
(SbTEWBTZ    and    PoiZAT),    A,    i. 
146. 

Hon  of  (Kaufmans,  HttsST,  and 
l.i   l  ERBAI  BBS),   A.,  i,   783. 

iodination   of  (G  ironed   and   Hone 

sum,  T.,  1819. 
new    method    for    the    alleviation    of 

(KlNBORN),  A.,  i.  568. 
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Phenols,  dihydric,  identification  of (Sil- 

r.F.r.MANX  and  Ozoaovrrz),  A.,  ii, 

98. 
combinations       of      camphor      with 

(Caille),  A.,  i,  fi94. 
compounds  of  phenylhydrazine  with 

(CirsA     and     BERNARD*),     A.,     i, 

675. 
condensation  ofaldehydesand  hydroxy - 

aldchydes  with  (DaNCKAVORTT),  A., 

i,  938. 
a  general  reagent  for  (Pougnet),  A.,  ii, 

624. 
Phenols,  amino-,  preparation  of  0-acetyl 

derivatives     of    (FarbenfabbikBN 

voum.    F.    Bayer   i   Co.),   A.,  i, 

339. 
o-nitro-,     chromo-isomerie     salts     of 

(KORCZTNSKli,  A.,  i.   148. 
nitro-,     mechanism     of    reduction    of 
(Flurschetm  .  P.,  21. 
Phenolcarboxylic  acids,  condensation  of 
aldehvdes   with    (Madsen),    A.,    i, 
162. 
methylcarbonato-derivatives    of,    and 
their  use  in  synthetical  operations 
(FISCHER),  A.,"i.  161,  309. 
Phenolic  esters,  condensation  of,   with 
mesoxalic  esters  (Guyot  ami  Ksi  I  I .  \  . 
A.,  i,  306. 
Phenolphthalein.  is  it  split  in  the  l«>d\ 
(KiF.it;),  A.,  ii,  169. 
and  its  dtsodioxn  derivative,  passage 
of,  through  the  organism  (Fleio), 
A.,  ii,  255. 
as  a  reagent  for  blood  (Pozzi-ESCOT), 
A.,  ii,  195, 

carbonate  -  Ki &  Co  ,  \..  i.  932. 

Phenolphthalein.  Wrachloro-,  methyl 
and  dimethyl  ethers,  and  (etrochloro- 
tetrdbromo-,   and    its   diacetate,   and 

diami iuni  and   disilver  Baits,   and 

dimethyl    and  diethyl  ethers 
dobff  and  Black),  a  .  i.  890, 
•(/•/Phenolphthalein,     diaodio-derivative 

(Fleio),  a.,  i.  195, 
Phenolphthalein  eeters,   preparation  "I 

K-.n,  i  kCo.),  A.,  i, 
Phenolphthaleinoxime  triacetate  and  tii 

benzo  iti     Mi' ad  Kissin), 

651. 

Phonolphthaloquinone,  D-derivtl 

t  i  v .     I  i  ii..  ,   \     ,    196, 
Phenol  1  sulphonanilidc,        2:6-rfin!tro- 

(Dllmami    ind  ki  ii  ■  I,   A.,  i,   17.'.. 
Phenol  2  aulphonio  acid,   p  amino  ,  pre 

m  ol     \  1. 1 1 1  i-Oi it 

\. ,    I, 

i  0  ...mi i.,  ,  |i.,i  i    i. ii.     .it    iii, I  barium 

U  II  .    I    i    :  \  i 

176. 


Phenol-4-sulphonic  acid,  2:6-/'/chloro-, 
preparation  of  pyrogallol  from  (Aktien- 
Gesellschaft  i  t'K  Anilin-Fabbika- 

tion),  A.,  i,  469. 
Phenolsnlphonic  acids,  o-  and  f/-,  separa- 
tion of  (Obebmiller),  A.,  i,  '224. 
Pheno-o-    and    -fl-naphthacarbazole-.V- 

sulphonic  acids,  sodium  salts  (BrcH- 

ep.er  and  Sea  he),  A.,  i,  735. 
Phenoquinone,     thio-,     constitution    of 

(POBNER),  A.,  i,  S09. 
Phenothiazine-3-sulphonic       acid,       5> 
nitro-,  potassium  salt  (Ullmann 
and  Kuhn),  A.,  i,  476. 
sodium   salt   (Ullmann  and  Wos- 
nessexskv),  A.,  i,  475. 
Phenothiazine-5-sulphonic  acid,  3-nitro-, 

sodium  salt  (Ullmann  ami  Herre), 

A.,  i,  476. 
Phenoxazine,    5-nitro-    (Ullmann    and 

Kins'l,  A.,  i,  476. 
Phenoxazine-3-carboxylic  acid,  5-nitro- 

(Ul.l  MANN   and    Wosnessensky),   A., 

i,  17-".. 
Phenoxazine  5  carboxylic  acid,  3-nitro-, 

and  its  ammonium  and  sodium  salts 

(Ullmann  ami  EnqI),  A.,  i,  474. 
Phenoxazine-3  sulphonic  acid,  5-nitro-, 

potassium  salt  (ULLMANN  ami  Kuhn), 

A.,  i,  476. 
Phenoxazine-5-sulphonic  acid,  3-nitro-, 

sodium  salt,  and  S-amino-  (Ullmann 

ami  IIikki  I.  A.,  i,    176. 
Phenoxyacetic    acid,    p-benzoylamino-, 
and     its    nitro  derivatives,    and    3- 

nitro-4-amino-,  ami  its  barium  salt, 

and  2:('i>/'/iiitiii   1 -amino-  (Rk\  ERDIN 

and  DR  LUO),  A.,  i,  913, 
p-toluenesulphonylamino-,     and     its 

ethyl  ssti  r,    and    3  nitro-p  Llnene- 

Bnlphonylaminc-    (Rbvxbdih    and 

de  I.i  ■ ),  A.,  i.  918. 
Phcnoxyacetophenone.   o-hydroxy-,   ami 
its  hydrasone,  oxime,  semicarba  on* 
i.i'n.  oate,  methyl  and  ethj  1  Bthers,  and 

///'nili'ii-di'i'ivaln  i      I    I .    i  MNEO),    A.,    i, 
188 

2  Phonoxybenzoic  acid.  ro-,  and 

its  chloride   Ullmann  and  Enoi),  a., 

i,  i;  i 

1  8  Phenoxybutylpiperidine  and  its  sails 

(Albert),  a.,  i,  178, 
f-Phenoxypentylpyrrolidino  and  ii 

in  i,  A,.,  i,  i . 3, 
•  Phonoxy  o  phenyl  a  methyl  propyl 
pontamethylenedinmini'. 
(v.  Bravn),  A.,  I,  508, 
Phenoxypropylmcthylmiilinc     and      Iti 

: .      ■•.  .    I '.  i :  LI  ■  -.  ■ .  A  .  i 
Phenoxy  propyl  pent  nmi'thy  limed  iaininc 

oyano  .  phi  nyl  dorlvativi        I'.n  u  n  i. 

i     I 
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7-Phenoxypropylpiperidine  and  itshydr- 
iodide   and   methiodide   (v.    Bi:ain\ 
A.,  i,  507. 
5-Phenoxy-6-pyTimidone,  2-thio-  (John- 
son and  (iuEST),  A.,  i,  745. 
a-Phenoxytriphenylmethane  (v.   Baey- 

er).  A.,  i,  642. 
5-Phenoxyuracil  (Johnson  and  Guest), 

A.,  i,  745. 
Phenyl    alkyl    ketones,    preparation    of 
acids     and    amides    from,    by    am- 
monium sulphide  (WiLLr.EROD'rand 
Merck),  A.,  i,  716. 
f-aminohexyl     ketone    and    its    salts 

(Gabriel),  A.,  i,  892. 
uoamyl  ketone  and  its  oxime  and  semi- 
carbazone,  and  physical  constants  of 
(Paterni  i  and  Tkaetta-Mosca),  A., 
i,  487. 
antimonite  (MacKey),    T.,   608;   P., 

98. 
aryl  ketones,   fission  of,   by  sodamide 

(Lucas),  A.,  i,  488. 
iodobromide  i.Thiele  and  Peter),  A., 

i,  866. 
iodochloride  and  iodosobenzene  acetate, 
some  reactions  of  (Hodgson),  A.,  i, 
18. 
iodoxyfluoride  hydrofiuoride  and   the 
p-bromo-derivative      and      iodoxy- 
fiuoride  iodine   oxyHuoride  (Wein- 
land     and     Reischle),     A.,     ii, 
37. 
mercaptan,      action     of     phosphorus 
pentabromideand  pentachloride  on 
(Ai'TENRlETH  and  Geyer),  A.,  i, 
26. 
ji-amino     (p-aminofkiophenol)     and 
its  methyl  ether  and  its  hydro- 
chloride   and    sulphate   (ZlNCKE 
and  Jorg),  A.,  i,  789. 
o-nitro-,  methyl  ether  (Mayer),  A., 
i,  826. 
silver  selenide  (Doughty),  A.,  i,  297. 
sulphide,  refractive  index  of  (HlMMEL- 

bauer),  A.,  i,  570. 
i/i'sulphide,  action  of  aluminium  chlor- 
ide on  (Deuss),  A.,  i,  321. 
Phenylacetaldehyde,    fate     of,    in    the 
animal   organism   (Dakin),   A.,   ii, 
684. 
oxime  of,  and  o-nitro-,  and  its  oxime 

(Weerman),  A.,  i,  589. 
^-hydroxy-,    and    its    p-nitrophenyl- 
hydrazoue      (Langheld),     A.,      i, 
557. 
cHo/Phenylacetaldehyde      monoacetate. 

See  Phenylvinyl  acetate. 
Phenylacetamide.     o-     and      a-bromq- 
(Popovici),  A.,  i,  28. 
o-bromonitro-    ivan    PebKI),    A.    i, 
647. 


Phenylacetanilide,  2:4-dfnitro- 

(Borsche),  A.,  i,  232. 
Phenylacetic      acid,      preparation      of 
anhydride  of,  and  silver  salt,  action 
of  sulphur  monochloride  on  (Den- 
ham),  T.,  1239  ;  P.,  179. 
ethyl     ester,    condensation    of    alkyl 
nitrates  and  nitrites  with  (Wislice- 
nus and  Grutzner),  A.,  i,  477. 
Phenylacetic  acid,  p-bromo-,  ethyl  ester, 
oximino-,  ethyl  ester  potassium  de- 
rivative   and   its   ju-nitrobenzoates, 
oximiuo-^v-bromo-,    ethyl  ester   and 
its      benzoate     (Wislicenus      and 
Grutzner),    A.,   i,  477. 
^-bromo-w-amino-    (Wislicenus    and 

Elvert),  A.,i,  31. 
o-nitro-,   _Y-hydroxyindole  dei'ivatives 

from  (Reissert),  A.,  i,  51. 
p-nitro-,  ethyl  ester,  oximino-deriva- 

tive  (Borsche),  A.,  i,  925. 
o-  and/)-nitro-,  ethyl  esters,  reactivity 
of      the      methylene      groups      in 
(Borsche),  A.,  i,  925. 
0-oxiiuino-,  copper  salts  (Wislicenus 
and  Grutzner),  A.,  i,  478. 
Phenylacetiminoethyl       ether      hydro- 
chloride, p-chloro-  (v.  Walther  and 
Grossmann),  A.,  i,  55. 
Phenylacetoacetic  acid,  a-dinitro-,  ethyl 
and   methyl  esters,  and  related  com- 
pounds    (Borsche),      A.,     i,      232, 
3-:.. 
Phenyl  Cacetohexylthiocarbamide  (Ga- 
briel), A.,  i,  892. 
a-Phenylacetone,  a-amiuo-,  aurichloride 
(Emde  and  Runne),  A.,  i,  300. 
2:4-di'nitro-,  and  its  phenylhydrazone 
(Borsche),  A.,  i,  232. 
Phenylacetonitrile,  p-bromo-,  and  ethyl 
nitrate,  condensation  of  (Wislice- 
nus and  Elvert),  A.,  i,  29. 
p-bromo-oximino-,     and     its    methyl 
ether  (Wislicenus  and  Elvert), 
A.,  i,  30. 
Phenylacetophenone,  »-2:4-dtnitro- 

(Boksche),  A.,  i,  233. 
Phenylacetoxyacetyl-a-cyanoacetic 
acid,  ethyl   ester  (ethyl  phenylaatyl- 
glycolyl-a-cyatwacetcUe)  and   its  silver 
salt  (Anschutz  and  BOcker),  A.,  i, 
730. 
oi-Phenylacetylaminoacetophenone,  and 
its  oxime  and  phenylhydrazone  (Rob- 
inson), T.,  2170  ;  P.,  295. 
oi  Phenylacetylaminoacetoveratrone 

(Robinson),  T.,  2172  ;  P.,  206. 
S-Phenylacetylamino-a  phenylethane, 
o-hydroxy-     (Robinson),    T.,    2171  ; 
P.,  "295. 
Phenylacetylamylthiocarbamide        I :  a  . 
BRtF.i),  A.,  i,  493. 
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Phenylacetylcarbamic  acid,  ethyl  ester 

iKtiiemann     ami     Priestley-),     T., 

452. 
Fhenylacetylcarbinol     and     its     semi- 

carbaxone  (Wren),  T.,  1592. 
Phenylacetylglycolyl-a-cyanoacetic 

acid,  ethyl  ester.    See  Phenylaeetoxy- 

aeetyl-a-cyanoacetie  acid,  ethyl  ester. 
Phenylacetyl-S-phenylethylamine  (Dec- 
ker and  Kropp),  A.,  i,  513  ;  (Pictet 

and  Kay),  A.,  i,  514. 
Phenylacetyltropeine.  salts  of  (Jowett 

and  Pyman),  T.,  1028. 
6  Phenylacridine,  derivatives  of  (Keiir- 

MANN    and    StEPANOFF),    A.,    i,    54  ; 

(Eaufmann,  Albertini,  and  Hols- 

BOER),  A.,  i,  606. 
a-Phenylacrylic     acid     [atropic     acid), 

menthvl    ester    (KuPE    and     BtJSOLT), 

A.,  i,  928. 
iW-Phenylalaninamide     (Kobnigs     and 

Mvm.i,  A.,  i,  88. 
Phenylalanine,    fete  of,   in   the   animal 
organism  (Damn),  A.,  ii,  684. 

redaction  of  esters  of  (Fisohxb  and 
Kametaka),  A.,  i,  213. 

»-iodo-,  derivatives  of  (Aiiiieiiiialden 
ami  BROSSA),  A.,  i,  800. 
Phenylalkyloxyacetic    acids,     possible 

intramolecular  change  in  the  inactive 

(TlKNEK),    P..   201. 

1  Phenyl  4-alkyl  3:5-pyrazolidones 
(MlCHABLIS     and     Sf'IIENK).     A.,     i, 
58. 

Phenylallylacetic    acid,   resolution    of, 
and  ./-,    and    ils    /  r 1 1 < ■  7 1 1 1 1 \'  1 ; 1 1 1 1 i 1 1 ■  • .  and 

metallic  salts  (Piorabd  and  Yah 

T..  1016  :  P..  162, 
Phenyl  il'-allylchlorohydrin,  rft'hyd]  0x3 

1; in  1:  ,  A.,  i,  153, 

Phenylaminoacetic      acids,       optically 

activi'.  action  of  Qitrofu  aoid  on,  and 

conversion    of,    into    phenyl-halogen- 

aeetic  acids  1  Mi  Kbnzib  and  1  '1  ouob) 

T.,  791, 
5-Phenylaminoacotylamino  2:0  diketo 

3  methylpyrimidine,     I  hum        1     I 

BBJtVABBIK  l.\      \ui;m.     P,      BaYBII     & 

''n.  1.  A..  1,  7  18, 
Phenylaminoacetyltropeine       and       its 

dihydrobromide  and  dipiorate  (JoWBI  1 

and"  PYMA1        I  .,    10 
Phenylaminocamphor   and    its    nitroso- 
derivative    and    p-hydroxy-    and    i> 

.dili.ro-  (FORBTBB  and   linn:-.  1  i.\   ,    I 

Phenyl  2:4  <//amino-a  naphthylamim 
(Ui.i.ma  -     and  Bbi  1  1. ',  A.,  1,  22. 
Phonyl  8  nminonaphthylcarbamide 

1  8  aminonuphthylthiocarbamido 
\     |,4S1 


x-Phenyl/soamyloxymethylthiocarb- 

amide  (Johnson  and  Guest),  A.,  i, 

371. 
X  Phenylanisaldoxime   hydriodide   and 

periodide  (Beckmaxn.   Ebert,  Net- 

SOHER,  and  Schulz),  A.,  i,  654. 
^Y-Phenyl/f-anisaldoxime  hydrogen  tri- 

andjMTtto-iodide  (Beckmann,  Ebert, 

Nbtsohbr,     and     Schulz),     A.,     i, 

653. 
Phenyl-/<-anisylacetic    acid    (Tointet), 

A.,  i,  235. 
Phenyl-/i- anisylglycidic    acid    and    its 

ethyl  ester  (Pointed,  A.,  i,  234. 
Phenylanthrarcine     (Padova),     A.,    i, 

655. 
Phenylanthranil  ( ■2-i,lic,i!/!-\i,-bcnzoxazolc) 

(Bamberger  and  Lindbsrq),  A.,  i, 

511. 
Phenylanthranilic     acid.     2:4-»7nitro-, 

ethyl      ester,     chloride,     and      amide 

(SOHROETER     and      ElSLEB),      A.,     i, 


576. 


hloro- 


Phenylanthraquinomethane, 

1  Padova),  A.,  i,  665, 
Phenylarsenious    oxide    and    sulphide. 

See  under  Arsenic. 
Pbenylarsinic  iodide  and  seso/uisulphide. 

See  under  Arsenic. 
Phenylarsinic  acid.     See  under  Arsenic 
Phenylarsinic      acid,      m  -amino-     (m- 
<n-\>i  See  under  Arsenic, 

/>  amino-.      Sit    Arsanilic    acid    under 

Arsenic. 

sodium    salt.       See    Atoxyl    under 
Arsenic, 
7  Phenylaticonic  acid,  configuration  01 

(STOBBB  and  HORN),  A.,   i,   31. 

Phenylauramines,  atnino-derivatives  ol 
(GRAN  1 1 M 1 1 1  1. in  and  LANO),  A.,  i. 
974. 

Phonylazoimide,  condensation  product 
ui,  with  i-pheiiyi  ;i -methyl -5  pyr- 
azolone, i'iiiisI  i  1 11 1  um ,    and   ili'in  11  11. 

ol       II 81  in.  v    and    Km  11  \.i.  1  1.  . 

A.,  i,  851. 

Phenylbenzenylamidine.  "-  and  m- 
rlilniH  ,  ami  their  derivatives  (v. 
\\  uiiiei:  and  Gbossmann), A., i,  66, 

Pheuylbeuzenylnraino  oximcs      ■  -     and 
V,    Wai  1 11 1  II   and   QrOSS- 

iiavk),  a.  1  1 .   .  1 . . 
Phenylbonzcnylphcnylhydrazine,  »   and 

\     \\  m  1  in  1:  and  i.i 

MANN),  i      .    .''ii. 
Phonylbonzomotoxazino.      Bee    Phenyl- 

dihydro  1  :;  ben  loxai  ine. 
0  Phony Ibenzophononethiooarbnmide 

(Oabbj   .  a.  1  1,  269. 
2  Phonylbeniopyrroniiim     fetriohl 

.ii.ii...       11. 1   1     I  1  . 

11.        \      .    117. 
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2-Phenyl  i|<  benzoxazole.  See  Phenyl- 
authrauil. 

a-Phenylbenzoylacetic  acid,  2:4-di- 
nitro-,  ethyl  ester  (Borsch ]  ,  A.,  i, 
•233. 

5-Phenyl-l:2:4:9-benztetrazole.    "-hydr- 
oxy- (i-hydroxy-6-phenyl-2:Z:7:0 
I'uridazine)  (BtJLOW  and  AVebeii  .A., 
i,'  615. 

-Y-Phenyl-a-  and  AT'-benzyldihydrophen- 
anthraphenazines  (Frbund  and 
RlCHABD),  A.,  i,  418. 

Phenylbenzylhydrazones.  acylated  »'/- 
hromohydroxy-,  migration  and  recip- 
rocal displacement  of  acid  groups  in 
(AtrWERS),  A.,  i.  187. 

Phenylbenzylidene-c-benzoquinone, 
3:5:3':5'-<e2rabromo-4  -hydroxy-,    and 
its  sodium  salt  (Zixcke  and  AYollen- 
BERG),  A.,  i,  25. 

Phenylbenzylmethyl-(methylanilino- 
ethyD-amnionium   salts    (Wrbekind 
and  Uxyer),  A.,  i,  186. 

0  Phenyl-a  -benzyl-a-niethylpropion- 
amide  (Halleu    and    BATTER),   A.,   i. 
655. 

2-Phenyl  3  benzyl  7-methylqninoline 
I  B0R80HE  .  A.,  i,  957. 

2-Phenyl-3-benzyl-7-methylquinoline-4 
carboxylic  acid  (Borsche),  A.,  i, 
957. 

3-Phenyl-2-benzylnaphthaquinoline- 1 
carboxylic    acid    (Borsche),    A.,    i. 
957. 

Phenylbenzyl-a-naphthylcarbinol 
(Batter),  A.,  i,  562. 

5  Phenyl-2-benzyloxazole  and  its  picrate 
(ROBIKSON),  T.,  2170  ;  P.,  295. 

2-Phenyl-3-benzvlquinoline  | Borsc  111,. 
A.,  i,  957. 

2-Phenyl-3-benzylquinoline-4- carb- 
oxylic    acid     (Borsche),     A.,     ii, 
957. 

Phenylboric  acid.     See  under  Boron. 

Phenylborneol  (Ckeichton),  A.,  i, 
169. 

Phenyl  afl-"7bromoethyl  ketone,  4- 
bromo-  (Kohler),  A.,  i.  939. 

s-Phenylf'/bromo-y-hydroxybenzyl-a  .V- 
formylhydrazine  and  the  a-.A'-formyl- 
<V-j8-A'-diacctyl,  O-bf  n/oyl-a -A  - 

formyl,  and  O-acetyl-a-JV-propionyl 
derivatives  and  the  a-Jv'-propionyl-O- 
benzoate  (Auwep.s,  Dahnehl  and 
Mvllee).  A.,  i,  188. 

1-Phenyl  5-bromophenyl  3-methyl- 
pyrazolinc  (KOHLER),  A,,  i,  940. 

Phenyl  <z/3-<<Vbromopropyl  ketone,  4- 
hromo-  (KOR  1  1  i;i.  A.,  i.  940. 

Phenyl  /.vobutenyl  ketone  and  its 
phenylhydrazone    (Kohler),    a.,    i, 

940, 


Phenyl  /vbutyl  ketone,  /'-hrnmo-,  and 

its  oxime  (Kohler),  a.,  i,  394. 
a-Phenylbutyric     acid,     menthyl     ester 

(Rtjpe  and  Bi/SOLT),  A.,  i,  928. 
'-/3-Phenylbutyric  acid  and  its  menthyl 

ester  and  chloride  (Kite  and  Busolt), 

A..  1.   '.'-J7. 

7  Phenylbutyric  acid,  fl-imino-o-cyano-, 

and  its  methyl  ester  and  silver  salt 
(Best  and  Thorpe),  T.,  10. 
a-cvano-7-hvdroxy-,        lactone        of 
(Haivorth),  T.",  488. 

8  Phenyl/wbutyrophenone.  two  oximes, 
and  phenylhydrazone  of  (Kohler), 
A.,  i,  940. 

Phenylcarbamidobenzanilides  from  carb- 

odiphenylimide  and  m-  and  p-amino- 

benzoic  aciils    I'.i  sen.  Blume,  Punus, 

and  Fleischmaxn).  A.,  i,  567. 
3-Phenylcarbamido-2-methyl-4-quin- 

azolone(BoGEiii  and  Gortner),  A.,  i, 

679. 
s  l-Phenylcarbamido-l:3:4-triazole 

(BtJLOW),  A.,  i,  681. 
3-Phenylcarbamino-"-phthalimide 

(Bogert  and  Jouard),  A.,  i,  306. 
Phenylcarbamotropeine,         salts        of 

l1.iwf.it  and  Pyman),  T. ,  1027. 
3-Phenylcarbostyril.  »-j>-«ftnitro- 

(Borsche),  A.,  i,  386. 
w-Phenyl-;)-chloroacetanilide  (v. 

Walther  and  Grobsmamn),  A.,  i.  56. 
/-Phenylchloroacetic     acid,    conversion 

of,  into  mixtures  of  r-  and  </-,  and  r- 

and  /-mandelic  acids,   and  r-  and   d- 

phenylaminoaoetic  acids  (McKenzie 

and  Clocgh),  T.,  788  :  P.,  70. 
''-Phenylchloroacetic  acids,  preparation 

of,  and   conversion  into   mixtures   of 

/'-  and  /-mandelic  acids,  and  /•-  and  1- 

plienylaminoacetic  acids  (McKenzie 

and  Clofgh),  T..  782. 
Phenylchloroacetyltropeine  and  its  salts 

and     methobromide     (Jowett     and 

PvmaxI.  T.,  1024. 
Phenyl-/;  chlorophenylethenylamidine 

and    its  additive    salts  (v.   WALTHER 

and  GrOSSMANN),  A.,  i,  55. 
Phenyl  -m-  and   />  chlorophenylethenyl- 

amidines  and  their  additive  salts  (v. 

Walther    and    Grossmann),  A.,  i, 

56. 
Phenyl/'-chlorostyryh'/chloromethane, 

o-cnloro-  (Straus  and  Aokkrmanh  . 

A.,  i,  490. 
Phenyl  /i-chlorostyryl  ketone,  p-chloro-, 

[p  p  - 1 i . ''//,  n  ■  tophsnone) 

and    its   ketochloride,    cholorcarbinol 

and  its  methyl  ether,  ohlorobromide, 
ronvide,       and      phenylhydrazone 

Straus   and    Aokermann),    A.,    i. 

489, 
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Phenyl  I  <  chloroviny  liodonium  bromide 
(TuiELEand  Haakji),  A.,  i,  866. 

2-Fhenylcinchonic  acid,  6-  and  7-cliloi.i- 
and    7-hvdroxy-    (Borsche),    A.,    i, 

53.  . 

Phenylcinchotoxol     (Comanducci     and 

Melose),  A.,  i,  409. 
a-Phenylcinnamenylacrylic   acid,  amy] 

ester  (Rite  and   Dorschky),  A.,  i., 

929. 
a- and  /3-Phenylcinnamic  acids,  menthyl 
esters    (Rtjpb    and    BusOLT),    A.,    i. 

928. 
Phenylcinnamyldiniethylammomum 

salts  (Emde),  A.,  i,  565:  (Emdb  and 

Frankr),  A.,  i,  709. 
4-Phenylcinnoline  and  its  salts,  metlio- 

chloride,  and  inethiodide  (StoERMBR 

and  FiNi'KK),  A.,  i,  842. 
4-Phenylcinnolinic  acid.    See  4-1  henyl- 

pyridazine-6:6-dicarboxylic  acid. 
a-Phenylcoumarin,    .initio-  (Borsche), 

A.,  i,  925. 
3Phenylcoumarin,  o-p-aiaitto- 

(BORSCHK),  A.,  i,  386. 
a-Phenylorotonic      acid     (fflie»1 

add),     menthyl    ester    (Rtjpb    and 
Buuow),  A.,  i,  928. 
6Phenyl  2:3:7:0  diazpyridazme  4-nyar- 

oxy-.     Bee   5-Phenyl-l:2:4:9  benztetr- 

azole,  7 -hydroxy-. 
Phenyldibenzylmethylammomum      ana 
phenyldibenzylmethylethylaminon- 
ium    methyl    sulphates    (FrOHLIOH), 

A.,  i,  878. 

Phenyldicinnamylmethylammonium 

chloride   and    platiniohloiida   (Emm 

and  Franks),  a.,  i,  709. 
Phenyldi'Wnhexylmethane.  preparation 

Of  (Col"  HOT).    A.,  i,    19. 

Phenvldihydro  13  benzoxazine,      acyl 
aaUcylamide    and    acylhydroxyamuie 

BToatM   labile  iromeri  i ""  I  I  m|- 

iRLm    and    Bickb),    T.,    BOB  j    P., 

11-Phenyldihydronaphthaconequinone, 
B:6:li:i  I  |  (drahydroxy-,      and      its 
acetyl  derivative  (Voswrw  kj  l),  A., 

-Phenyldihydrophcnanthraphenaz 
inc,  acetyl  derivativi    Hw  u  ao),  A  . 

L  846.  .     ,.  ,, 

1  Phenyl  3:4  dihydroo'quinohne  ' 

,,,    |,  nd  Kropp),    \  .  i,  Bi  ; 

Pn    i.i  and  Kay),  a..,  i,  51 I. 
Phenyldimcthylallylammonium      brom- 
ide, p-bromo  .  rate  ol  formation  and 
olventa 

HAti        .    \  .  ii-  ''--■ 
Phenyldimothyliiniinophcnylnu'thanc. 

a  (Ml 


l-Phenyl-2  4  dimethyl-5-bromomethyl- 
3pyrazolone     (Farbwerke      vokm. 
Meister,  Lucius,  &  Bruhing),  A., 

i,  523. 
1  -Phenyl-2:4-dimethyl- 3  bromome thyl- 
5-pyrazolone     (Farbwerke     vorm. 
JIeister,  Lucius,  &  Brunixg).  A., 

i,  257.  .    , 

1. phenyl  2:4-dimethyl-3-chloroniethyl- 

5-pyrazolone      (Faubwerke     vorm. 

Meister,  Lucius,  &  Brunixg),  A., 

i   257. 
9  Phenyl-2':10-dimethyldihydronaphth- 

acridine    iFreund    and   Bode),   A., 

i,  515.  .     ,. 

2-Phenyl-l:2-dimethyldihydroquinoline 

and       its      picrate      (FrEUND      and 
Richard),  A.,  i,  418. 
l-Phenyl-2:4dimethyl-4-ethyl-3:5-pyr- 

azolidone  (metkylethylmaUmyltftmr- 

,-,,<:)  (MlCHAEUs  and  ScHKNK),A., 1.59. 
s-C'-Fhenyl-di-C'-methyliniinotriacetic 

acid   Stadnikof*),  A.,  i-.""1- 
Phenyl-35-dimethylpentylthiocarb- 

amide  (CHONIN),  A.,  i,  450; 
0  Phenylaa-dimethylpropiomc  acid  ami 

its  amide,  and  nitro-denvative  (HAl.- 

LER  and  Bauer),  A.,  i,  655. 
1-Phenyl  4:4  dimethyl-3:5-pyrazohd- 

one        3-benzoyl      and      3-beiuwne- 

Bulphonyl  derivatives  (Miohabus  and 

SCHENK),  A.,  i,  58. 
1  Phenyl  2:3dimethyl-5  pyrazolone. 

See  Antipviine. 
1  Phenyl  4:4-dimethylpyrazolone-3- 

carboxylic  acid,  ethyl  ester  (EAB80W 

and  Baurr),  A.,  i.  882. 
«  Phenyl-5  i4:6  dimethyl-2-pyridyllbu- 

tadiene  and  its  anjiohlonde  (1  BOSK*), 

A.,  i.  a*. 
3  Phenyl  2:6  dimethyl-4  quinazolone.  J- 
aoetylamino-  (Boobrt  and    Khopff), 

A.,  i,  B48.  .      , 

1  Phenyl  3:4-diniethyll:2:5triazole, 

amino-  (v.  I'kcmmann  and  BAURB), 

„;,"„','  (V.Pri  HMANM  and  lUrK.it),  A., 

a  Phenyl  /3„  diphenylmethanethiocarb 

amide  (OARRR),  A     i.  1'-".'. 
Phenylene     L:4.di<riohlor ithyleulph 

ixido    (ZlNOKB    and    FROHHIBBRO), 

A.,  i,  644 
l:4.dimethyldisulpboxide       \/-'N'  '  ' 

and  FROHH1  I  I  0)  |,    \      '■  "1:; 
„  Phonyloneacotic  glycollic  acid  ami    U 
ethyj    Mtet   (Czai-licki,    V.    Ko   n 
statu,  and  Lampk).  A     I       ;      ... 
Phenyleneaoetlo  mandclic  aoldanditt 

,n.i   hydi i.   «jd    ««t»yl    ' 

i      m„k..    v,    KoBTAFBOiti,    and 

I   IMI  »),   A.,  i. 


INDEX    OF    SUBJECTS. 


1391 


/'-Phenylenebis  l-amino-2-hydroxy-  and 
-2-methyl-anthraquinoneS\LArm:  and    i 
Konio).  A.,  i,  55. 
o-Phenylenebis-l-amino-2-methylan- 
thraquinone,     p-nitro-    (Laube    and 
Konig),  A.,  i.  .v.. 
p-Phenylenebisiminocamphor  (FORSTEB 

and  Thornley),  T.,  955. 
»<-Fhenylenediamine,       2:4:6-iV/uitro-, 
diacetyl  derivative  (Blanksma),  A.,  i, 
780. 
y'-Phenylenediamine,      preparation      of 
(Aktiex-Gesellschaft    fur    An- 
ilin-Fabrikation),  A.,  i,  256. 
hydroxy-,     and     its      misyrametrical 
dialkyl    derivatives,    oxidation     of 
(Kehrmaxx  and  Poplawski),  A., 
i,  516. 
y  Phenylenediaminesulphonic         acid, 
preparation  of  (Aktiex-Gesellschaft 
FUR    Anilin-Fabrikatiox),    A.,    i, 
256,  257. 
l:4-Phenylenediamine-2-thiolacetic 
acid,  5-chloro-.  sodium  salt  (Kalle  & 
Co.),  A.,  i,  736. 
Phenylene-l:4-dimethyldisulphone 
(Zixcke   and   Frohneberg),    A.,    i, 
643. 
o-Phenylene-/8/3-naphthyIene         ketone 
and  its  phenylhydrazone  (Thiele  and 
Schneider),  A.,  i,  929. 
a-Phenylethane,    jB-ehloro-a-3:4-irihydr- 
oxy-  (BotTCHER),  A.,  i,  153  ;  (FARB- 
WERKE   VOliM.     MkISTER,     LUCIUS, 
&  Bruning),  A.,  i.  569. 
fl-bromo-a-3:4-<rihydroxy-,     /3-bronio- 
a-3:4-£ribydroxybromo-,  and  <z-3:4- 
frihydroxy-jB-methylaminobromo- 
(Bottcher),  A.,  i,  153. 
a-j)-rfil)ydroxv-,       acetyl       derivative 
(Trnx,  CATON.and  Haxit),T.,2124. 
j9-Phenylethane.  a-ehloro-,  and  a-ehloro- 

p-nitro-  (Barger),  T.,  2194. 
Phenylethanolamine,  cw'i'hydroxy-, 

preparation    of    (Farbwerke    VORM. 
Meister,  Lucius,  &  Bruning),  A., 

i,  792. 
Phenyletaanolmethylamine,      o-rfi'hydr- 
oxy-,  preparation  of  crystalline  salts  of, 
and    hydrochloride    of    (.Farbwerke 

VORM.  MEISTER,  LUCIUS  &  BRUNING), 

A.,  i,  229. 

Phenyl  ethers,  p-tnono-ioAo-,  aromatic, 
derivatives  of,  with  multivalent  iodine 
(Wii.loerodt  and  Wiecand),  A.,  i, 
912. 

Phenylethoxyacetic  acid,  affinity  con- 
stant of  (Findlat,  Turner,  and 
Owen),  T.,  939  ;  P..  146. 

Phenyl  B  ethoxyethyl  ketone,  l-hromo-, 
and  it-  phenylhydrazone  (Kohler), 
A.,  i,  939. 


s  Phenylethoxymethylthiocarbamide 
(Johnson  and  Guest),  A.,  i,  371. 
a-Phenylethylamine,    y-livdroxy-,   svn- 
theses  of  (Babgeb),  T.,  1123  ;  P., 
162  ;    (Barger  and  Walpole), 
T.,  1720;  P.,  229. 
and  its  hydrochloride  and  dibenzoyl 
derivative   (Trnx,    Caton,   and 
Hann),  T.,  2123. 
p-nitro-  and  its  hydrochloride(BARGER 
and  "Walpole),  T.,  1723. 
B  Phenylethylamine     picrate    (Decker 
and  Eropp),  A.,  i,  513. 
B  p-dihydroxy-,  and  its  hydrochloride 
and  di-  and  tri-benzoyl  derivatives 
(Ttmx,  Caton,  and  Hann),  T., 
2120  ;  P.,  289. 
Phenylethylamines,     a-3:4-<Whydroxy-, 
preparation   of   (Farbwerke    vorm. 
Meister,  Lucius,  8e  Bruning),  A., 
i,  569. 
./-  and  /  a-Phenylethylamino-'?-methyl- 
enecamphor    (Pope  and   Read),   T., 
172. 
Phenylethy  lcarbinol. ''<  1  >romo- (Schm  idt 

and  Goehring),  A.,  i,  322. 
5  Phenyl- 10-ethyldihydroaeridine,       5- 
cyano-  (Kaufmann,  Alberti.ni,  and 
Holsbobr),  A.,  i,  606. 
.Y-Phenyl-a  ethyldihydrophenanthra- 
phenazine  and  its  hydrochloride  and 
hydrobromide    (Freund    and     Rich- 
ard), A.,  i,  418. 
Phenylethylenecatechol,  preparation  of 

(Lazennec),  A.,  i,  469. 
s-Phenylethylhydrazine,    hydrochloride 
and  benzoyl  derivative  of  ;Kxorr  and 
WeiDEL),  A.,  i,  966. 
Phenylethylhydrazinopyrine     and     its 
alkyliodides  (Muhaelis  and  Robert), 
A.,  i,  6S0. 
l-a-Phenylethylideneamino-l:3:4-tri- 

azole  (Bulow),  A.,  i,  6S0. 
Phenylethylmethylamine,  synthesis  of, 
ami  its  salts  (Johnson  and  Guest), 
A.,  i,  784. 
a-3:4-<Whydroxy-,       preparation       of 
(Farbwerke      vorm.      Meister, 
Lucius,     &     Bruning),     A.,    i, 
792. 
a-Phenylethyla  methylcarbamide 

(Johnson  and  Gcest),  A.,  i,  785. 
a-Phenylethyl-jS-1-naphthylcarbamide 
(Johnson      and      Guest),      A.,      i, 
785. 
a-Phenylethyl-/3-2-naphthyl  a-methyl- 
carbamide  (Johnson  and  GUEST),  A., 
i.  786. 
/3  Phenyl-aethylpropionic   acid,   resolu- 
tion of,  and  >'-.  and  its  /-mcnthylamine, 
and  metallic   salts  of  (PlCKARD   and 
Yates),  T.,  1018  ;  P.,  152. 
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l-Phenyl-4-ethyl-pyrazole,  o:".-. /u-hloro-, 

-3:5-pyrazolidone    and    its   dibenzoyl 

and    dibenzenesulphonyl   derivatives, 

and-5-pyrazolone,3-chloro  (Mr.OHAEl.is 

and  Si  iiknk),  A.,  i,  59. 
Phenylethyltrimethylammonium  iodide 

(Johnson  and  Guest),  A.,  i,  785. 
tert.  -Phenylfenchol    (Leiioide),    A.,    i, 

596. 
a-Phenyl--y-2-furylpropane-a7-dione  and 

its    oxime,    dioxime,     and    diacetate 

(SBMMLEB       and      Asihf.r),      A.,     i, 

597. 
a-Phenyl-7'-2-furylpropaneaol  and   its 

ethyl    ether,    acetate,     chloride    and 

pheuylurethane        (SemmLER        and 

Ascher),  A.,  i,  597. 
a-Phenyl-7-2-furyl-A«-propene(i^7?//^n<- 

carlina  oxuU  )  (Skmmi.f.ii  and  ASCHER), 

A.,  i,  597. 
Phenyl  glyceric  acid,    fate   of,    in     the 

animal    organism    (Darin),    A.,    ii, 

884. 
Phenyl  glycerol  ethers,  o-  and  p-chloro- 

'  Ehlotzky),  A.,  i,  786. 
Phenylglycine. ''iiiilmhydi'iixy-  (REVER- 

DIN  and  DE  I, ill.  A.,  i,  9]  I. 
A -Phenylglycine,    derivatives    of    (Fl- 

scheb  and  Gli  dd),  A.,  i,  887. 
Phenylglycinearsenic   bisulphide,     .See 

under  Arsenic. 
Phenylglycine  /i-arsinic      acid.         See 

under  Arsenic. 
Phenylglycine-2  carboxylic    acid,    3:6- 

ii  hloro-  (Villioer),  A.,  i,  931. 
Phenylglycinenitrile-2- carboxylic  acid, 

3:6  tftchloro-     [Vixligbr),      A.,      i, 

981. 
3  Phenylglycyl/ecresol    (AUWERS    and 

Mi  i.i.ia:  ,  A.,  i,  228. 
Phenylglyoxalhydroxamic  acid  ( ANOIL1 

and  Marched  i),  a.,  i,  12. 
Phenylglyoxylic      acid     [beii  oylform.it 
acid  ,  "' - : 1 1 1 1  \- 1  e  iter  I  Mi  Kenzie  and 
Mi  ri .i.m,  T.,  548. 

p-bromo  ,  and  its  amide  |  Wisi  toi 
md  Elvert),   i.,  i,  81. 

Irox)     Baroei   and  K«  ins), 
T.,  . 
Phenylglyoxylic   acid    oxime    anil     its 

Btliyl         ester  I'eii     ,  ill  I.         A..         i, 

Phenylglyoxylic      acidi,      0-hydroxy-, 
and  noarandionea  (Fan 

Phonylguaninoaoetic      acid      \plveolyl- 

/•Ii'  I  'i,    ml  ratO  and    ll 

chloricl  "i    I;  ia  ..  99, 

n  Phenylhcptylamino,      7-iodo-,      by  dr. 

i  il"  of,  and  ij  hydl 

Its  [ilatlulohlorld  i ),  A., 


2  Phenykyi'/chexamethyleneimine     and 
its  salts,  nitrosamine,  and  1-benzene- 
sulphonyl  derivative  (Gabriel),  A.,  i, 
494. 
Phenylhydrazideoximecarboxylic     acid 
and  its  benzoyl  derivative  (WlELAND 
and  Gmelin),  A.,  i,  611. 
Phenylhydrazine     and     a-halogcn    aryl 
derivatives,     reactions     of    (Golp- 
BOHMIEDT),   A.,    i,    122. 
action   of,    on    formaldehyde   (Iljin), 

A.,  i,  675. 
action  of  potassium  hypochlorite,  and 
hypobromite,  acetylcbloroamino- 
2:4-<Zichlorobenzene,  hypobromous 
aeid,  and  bromine  on  (Oil.vi  iaivavI, 
T.,  1070;  P.,  147. 
compounds   of,    with   phenols   (CrOSA 

ami  BeRNABDI),  A.,  i.  ■  j 7 -"■  - 
.Y^/'/briiino-,    preparation     and     pro- 
perties of  (Ciiattaway),  '1'.,  865  : 
P.,  120. 
Phenylhydrazines.     reduction     of    azo- 
benzenes  to,  by  ethyl  alcohol  (Pgnzio), 
A.,  i,  852. 
/3-Phenylhydrazino-/8  cinnamenylpro- 
pionic  acid,  phenylhydrazine  salt  and 
its  dibromide  I  Riedel  and  Sohui  b), 
A.,  i,  582. 
4-Phenylhydrazinocoumarin   (')   [I 
tetronic     acid     phenylhydriaidt    (?)) 
(Anschutz,    Anspach,     Fresj 
and  i'i.m-  .   A.,  i,  662. 
4  Fhenylhydrazinocoumarin  3  carboxyl 
ic     acid,     ethyl     ester,     and     phenyl- 
hydrazide      (Ansohutz,      Anspaoh, 
I'm  -i  sirs,       and      ClAUS),      A.,      i, 
662. 
4  Phenylhydrazino-2:6  dimethylnicotin- 
ic     acid,     ethyl     ester,     metbiodide 
(Ml. HAEI.ls   mid    KrIETEMEYER),    A., 
i,  581. 
Phenylhydrazino  oximinoi N'oxazolono 
(WlELAND      and      GMELIN),      A.,       i, 
till. 
Phenylhydrazinopyrine  and  its  suits  and 
metbiodide  (Mica  iblis  and  Kobi  m  , 
\..  i.  '■  - 
Phenylhydrazone,   <',."    ui^.    of    'I11' 
i«  atose    I'li'in    inoslni      UBVBI  1   and 
J  i<  ..us  ,  A.,  i,  540. 
Phenylhydrazones,  pli"tntr.i]iv  "I  oertain 
(Padoa  .  a     i.  678. 

from  'lie  pentosi  fi Ins  and  I 

I  ll  m  i  i:  and  »  i',  A., 

i,  540, 
ol  icj  I  ited  o  In  'li"- 1  aid.  hydi 

ii i  .nel  residues  in  i  lie  (Auwei 

ami  Hahnemann),  L,  i,  189. 

..I  an  aturati  d  ddehydi     tnd  ki  I -. 

tiaii'  i ii  urn  nt.  mi"  |i\  rasolinei 

\  i  u  i.i  .  in. i  in  mi'     v.  i.  59 
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Phenylhydrazones  of  o-hydroxyketones, 
capacity  for  transformation  of  aoyl 
derivatives  of  (Auweus  anil  DanNEHX), 
A.,  i,  441. 

Phenyl  a-hydroxyethy  1  ketone,  p-bromo-, 
and  its  acetyl  derivative  (KOHLER), 
A.,i,  394. 

Phenylhydroxylamine,  p-cbloro-  (Bam- 
berger and  Baudisch),  A.,  i, 
078. 

l-Pb.enyl-5-"hydroxyphenyl-3-methyl- 
pyrazoline  ami  its  benznates  (Auwers 
and  Mii.lei:),  A.,  i,  59! 

Phenyliminocamphor  ami  m-  and  p- 
hydroxy-,  and  p-ehloro-  (FoRSTER  and 
Thornlby),  T.,  949. 

C-Phenyliminodiacetic  acid,  and  its 
hydrochloride,  nitrite,  hydrochloride, 
and  diethyl  and  dimethyl  esters  and 
their  nitroso-derivativea  and  copper 
salt  (Stadniki iff),  A.,  i,  106. 

Phenyliminomalonic  acid,  methyl  ester 
(CURTISS  and  SpeNCEE),  A.,  i, 
764. 

Phenyliminophosphorylbenzamide 
(Titiierley  and  Worrall),  T.,  1152  ; 
P.,  150. 

Phenyliminophosphorylphenylbenz- 
amidine  (Titheri.ey  and  WoRRALL), 
T.,  1154  ;  P.,  150. 

2-Phenylindole,  6-amiuo-,  and  its  hydro- 
chloride ( Borsch E),  A.,  i,  233. 

Phenyl-^'-iodochloride  acetate  (Will- 
GERODT  and  WlBGAND),  A.,  i,  913. 

"•-•-Phenyl  /'-iodochloridephenyl  ether, 
m-dinitro-  (Willgf.rodt  and  WlE- 
GAND),  A.,  i,  912. 

((^-Phenyl  p-iodophenyl  ether,  m-di- 
nitro- CWillgebodt  and  Wiegakd), 
A.,  i,  912. 

"s-Pnenyl  p  iodosophenyl  ether,  m-di- 
nitro-  (Wii.lgekodt  and  Wiegano), 
A.,  i,  912. 

't.s-Phenyl  ?)-iodoxyphenyl  ether,  m-di- 
nitro- (Willgerodt  and  Wiegand), 
A.,  i,  912. 

Phenylitaconio  acid  and  its  barium, 
calcium  and  silver  salts  (Stobbe  and 
Horn),  A.,  i,  105. 

7-Phenylitaconic  acid,  configuration  of 
(Stoube  and  Horn),  A.,  i,  31. 

Phenylketentriethylium,  chloro-  (Wbde- 
KIND  and  JIii.i.er),  A.,  i,  459. 

Phenylmalonic  acid,  2:I-<7nitro-,  ethyl 
ester,  silver  and  sodium  derivatives 
of,  and  2:4:()-r/"/nitro-,  ethyl  ester, 
potassium,  and  silver  derivatives  of, 
and  chromo-  ami  oxygen-esters  of 
(HaNTZBOH  and  PlOTON),  A.,  i. 
468. 

Phenylmercuriammine  salts.  See  under 
MercuTy. 


Phenylmethane,  p-bromo-v-bromonitrb- 
cyano-    (Wield  bnuh    and    Elvert), 

A.,i,  31. 

Phenylmethoxyacetic  acid,  affinity  con- 
stant of  (Findlay,  Turner,  and 
Owen),  T.,  938  ;    P.,  146. 

Phenyl  methoxymethyl  ether,  and  p- 
nitro-  (HoERING  and  B.U'.m),  A.,  i, 
572. 

5-Phenyl-10-methylacridiniuni  hydr- 
oxide and  salts,  3-amino-  and  8- 
hydroxy-,  and  their  acetyl  derivatives 
(Kbhrmann  and  Stepanokf),  A.,  i, 
54. 

PhenylmethyUwamyloxymethylthio- 
carbamide  (Johnson  and  Guest),  A., 
i,  371. 

Phenylmethylbenziminazole,  diuitro- 
hydroxy-1-o-,  »<-,  and  p-bromo-,  and 
</(nitioli3Tdroxy-l-o-,  hi-,  and  p- 
hydroxy-,  and  their  acetyl,  nitro-,  and 
sulphouic  acid  derivatives  (Meldoi.a 
and  Hay),  T.,  1040: 

7-Phenyl-5-methyl-l:2:4:9-benztetrazole 
(i-phenyl-6-methyl-2:3:7:0-diazpyrid- 
n-ine)   (Buxow   and   AVeber),  A.,  i, 

615. 
l-Phenyl-2-methyl-3-bromomethyl-4- 

ethyl-5-pyrazolone  (FarBWERKE 

vorh.    JIeister,   Lucius,    &    BntJN- 

ING),  A.,   i,   257. 
3 -Phenyl - 8 -rnethy li'socarbosty ril    ( M u L- 

ler),  A.,  i,  16o. 
2  Phenyl-7  methylcinchonic  acid 

(Borsohe),  A.,  i,  58. 
4-Phenyl-3-methylcinnoline       and      its 

platinichloride       (Stoermer        and 

Fin'ike),  A.,   i,   843. 
4-Phenyl-3-methylcinnolinic  acid 

Stoermer    and    Fincke),     A.,    i, 

843. 
3-Phenyl-8  methyl/sccoumarin       (Mil- 
ler), A.,  i,  160. 
4-Phenyl-6-niethyl-23:7-0-diazpyridaz- 

ine.     Sec    7-I,hcnyl-5-mcthyl-l:2:4:9- 

benztetrazole. 
5-Phenyl-10methyldihydroacridine,    5- 

cyano-,    platinichloride    (Kaufmann, 

ALBERTINI,    and     HoLSBOER),    A.,    i, 

606. 
2-Phenyl-2  methyldihydroperimidine 

(Sachs),  a.,  i,  488. 
A'-  Phenyl  a  methyldihydrophenanthra- 

phenazine  (FreUND  and  RlOHARD,  A., 

i,  418. 
l-Phenyl-2methyl  l:2-dihydro/s"quinol- 

ine   and  its   platinichloride  (Freund 

and  Bode),  A.,  i,  516. 
Phenyl    methyl-diketone,    refraction    of 
(Smeiii.ev),  T.,  21S  ;   P.,  17. 

p-bromo,    and     its    phenylhydrazone 
and  dioxime  (Kohler),  A.,  i.  894. 
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Phenylmethylethylammonium        salts, 
hydroxy-,. optically   active    (Meisen- 
heimee),  A.,  i,  20. 
Phenylmethylethyl-(ethylanilinoethyl)- 
ammonium    iodide    \Wehekixd    and 
Meyer  >,  A.,  i,  186. 
rhenylmethylethylmorpholonedimethyl- 
ammonium    bromide    and    hydroxide 
(FoUENEAU),  A.,  i.  50. 
Phenylmethylethyl<s<.propyl-,        butyl- 
and       i'so-butyl-ammonium       iodides 
(Frohlioh),  A.,  i,  376. 
2-Phenyl-l-methyl-A'--r«7./hexene 

(Mvrat),  A.,  i,  147. 
^-Phenylmethylhydrazine  from  phenyl- 
pyrazole,  and  salts  of  (Kxorr  and 
Wei  del),  A.,  i,  965. 
pierazide  (Knorr  and  Weidbl),  A.,i, 
965. 
Phenylmethylhydrazinopyrine    and    its 
.salts  and  methiodide,  ethiodide,  and 
benzoyl    chloride    additive    compound 
I  Mn'HAEi.is  and   KoBEBT),  A.,  i,  680. 
1  Phenyl  2  methyl-3  hydroxymethyl-4- 
ethyl-5-pyrazolone  (Faerwerke 

vohm.  Mbistee,  Lucius,  &  Bruning), 
A.,  i,  257. 
■  '  'Phenyl-'  '-methyliminodiacetic 
acid,    and    its   hydrochloride,   nitrile 
hydrochloride,     and     diethyl      ester 
(Stadnikoff),  A.,  i,  106. 
Phenylmethylketazine,    hi  -amino-,   and 

in-nitro-  (KnSpfer),  A.,  i,  188. 
2-Phenyl-3-methyl-/3-naphthaquinoline 
anil  its  nitrate  (BoBSCHE),  A.,  i,  956. 
2-Phenyl-3  methyl  0  naphthaquinoline- 
1-carboxylic   acid   (Boesohe),    A.,  i, 
956. 
3  Phenyl-5  methyl"»oxazole-4  carb- 
oxylic     acid     and     it-     ethyl     eate] 
(ISknaiiy),  A.,  i,  89M. 
li  Phenyl-7  methylpentan-/3-ol         BoD- 

ROUS  and  T  \  BOl  i.v  I,  A.,  i,  .">  16, 
fl-Phenyl-a  methylpropionic  acid,  resolu- 
tion  of  (Pick  \i;n  and   Y  \i  SB),   'I'.. 
1019  :   P.,  152. 

inciitln  I   setei     I:   ri    and    Busolt), 
a.,  i.  927. 
1  Phenyl  3  methylpyrazole,       5  amino  . 
and    its   hydrochloride    ami    platini- 
ohloride,    and    its    5-azo-jB-naphthol 
oompoundi        and        I  nitro-5-amino- 
Uubu),  A.,  i.  190, 
1  Phenyl- 5  mothylpyrazolc  4  carboxylic 
acid,  anilide,  p-toluidide,  and  a-  and 
0-naphthylamldee    of    (Mains    and 
Bhowk  ,  A.,  i.  , 
1  Phenyl  3-mothyl  5  pyrazolone       con 
itioi,  prodaol  ol  phenylaioimide 

with,  i ititution,  and  derit  it 

Mi  ioi  »  iik a  and   H ickki  .    I 

,i 


1-Phenyl  3-methylpyrazolone,  4-ox- 

imino-,    beuzoyl   and    m-nitrobenzoy] 
derivatives  of  (DlUROTH  and  DrjENST- 

bach),  A.,  i,  63. 
l-Phenyl-2-methyl-3:4-pyrazopyrazol-5- 

one  and  its  acetyl  derivative  (Stolz), 

A.,  t,  71. 
l-Phenyl-3-methyl-4:5  pyrazoquinone, 

5-imioo-  (Mohb  .  A.,  i,  191. 
1  Phenyl  3  methyl  4:5-pyrazoquinonedi- 

oxime  anhydride  (Mohb),  A.,  i,  191. 
a-Phenyl-5-(6methyl-4-pyridylibutadi- 

ene  and  its  salts  (PbosKK),  A.,  i,  413. 
3-Phenyl-2-methyl-4  quinazolone-6- 

carboxylic  acid,  7-nitro-  (Bogert  and 

Krorff),  A.,  i,  843. 
3  Phenyl  8-methyl/mquinoline.   and   its 

salts,  and  1-chloro-  (Mfi.LER),  A.,  i, 

160. 
Phenyl    methyl     sulphoxide,    ^-acetyl- 
amino-    (ZlNCKB    and    Jorg),    A.,    i, 

790. 
l-Phenyl-2-methyltetrahydro^"quinol- 

ine  and  its  methiodide  (FrbUND  and 

BODB),  A.,  i,  516. 
Phenyl    methyl    thioether    dtbromide, 

p-acetylamino-,  and  its  hydrobromido, 

i.i-cliloro-/)-acctyIainino-,       and        its 

hydrochloride,   and    acetyl   derivative. 

and  m-bromo-p-acetylamino-  (Zinckf. 

and  JOBG),  A.,  i.  790. 
3-Phenyl-6-methyl-2-thio-l:2:3:4-tetra- 

hydroquinazoline  and  its  platinichlor- 

ides    (Sexier    and    SHEPHBARD),   T., 

199. 
Phenyl  methylundecyl  ketone  (Halleh 

anil  BaUBE),  A.,  i,  655 
l-Phenylnaphthalene-2:3-dicarboxylic 

anhydride,  fluorescence  of,  in  different 

solvents   S  im.r.i  I,  A.,  ii.  J82, 
2-Phenylnaphthapyronium  ferrichloride, 

and  caxbinol  derivative    1  >i ci  ejeb  and 

I     lii  LENBBBO),  A.,  i,  117. 
2  Phenyl -£-naphthaquinoline 

(Borsche),  a.,  i.  966. 
2-  Phenyl  -tf-naphthaqumoline-1  carb- 
oxylic acid  (BOBfli  hi .'i.  A  .  i,  966 
Phcnylnaphthylaminc.     2'i  l'-(i»nitro-8- 

amino-    Sv  us),  A  .  i, 
2  Phenyl  1:3  naphthylonediamine, 

methyl     derivative*    of    I  Bbst    and 

Tuobpe),  T.,  '.911  ;  IV.  vs. 
Phenyl  1:8  naphthyleneguanidinc     and 

its  piorata   s  u  B  I,  A.,  I,  181. 
Phonyl    a-naphthyl    ketone,    eoinpoun  I 

wiih  Bodamido  (Li  i  IB),  A.,  i,  189. 
Phenyl  naphthyl  ketones,  Haaioi)  of,  by 

odamidi    I  .>  i  i       L,  i,  488. 
Phonyl H  naphthylphthnlainir  acid 

(TlNOl  I  \    .  i.   799. 

Phenyl  /<  nnphthyltartriiniide      Tim.ii. 

in  [  Bati  ''10. 
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Phenyl  "nitroacetaniide.  sodium  deriva- 
tive (van  Peski),  A.,  i,  647. 
PhenyUsonitroacetonitrile,      saponifica- 
tion of,  to  the  amide  by  hydrogen 
peroxide  (van  Peski),  A.,  i,  647. 
p-bronio-,  and  its  salts  (Wislioenus 
and  El  vert),  A.,  i,  29. 
Phenylnitroamine,  rf/chloro-p-nitro-,  and 

its  thorium  salt  CWitt'i,  A.,  i,  S56. 
A*-Phenyl-»-nitrobenzaldoxime     (Bei  k- 
mann,      Ebekt,      Netscher,      and 
Schulz),  A.,  i,  654. 
Phenyl-//!  -nitrobenzylidenehydrazine, 
action  of  amy]  nitrite  on  (Bamberger 
and  Pbmsel),  A.,  i,  56. 
a  Phenyl-y-nitrocinnamic  acid,  p-nitro-, 
and  its  ethyl  ester  (Borsche),  A.,  i, 
925. 
2:4-r/i'nitro-,  methyl  ester  (Borsche), 
A.,  i.  386. 
Phenyl  2:4"' ('nitroa-naphthylamine  and 
2-hvdroxv-   (Ullmann   and    BbuCK), 
A.,  i,  22. 
Phenyl'/i  nitrophenylbenzenylamidine, 
v-  and  m-chloro-  (v.   YValther  and 
Grossmann),  A.,  i,  56. 
3-Phenyl-2-o-nitrophenyl-/3-naphtha- 

quinoline  (Borsche),  A.,  i,  957. 
3-Phenyl-2"-nitrophenyl-/9-naphtha- 
quinoline-1-carboxylic  acid,  Borsche), 
A.,  i,  956. 
Phenylnitrosohydroxylamine,  y-bromo- 
(Bamherger  and  Baudisch),  A.,  i, 
909. 
p-chloro-,     and     its     hydroxylamine, 
phenylhydrazine,  and  metallic  salts 
(Bamberger  and  Baudisch),  A.,  i, 
978. 
Phenyloxazolone.  oximino-,  ethyl  ester, 
pyridine,      piperidine,      tetramethyl- 
ammonium,  and  metallic  salts  of,  and 
its  acetate,  and    benzoate  (HAKTZSCH 
and  Kemmekich),  A.,  i,  336. 
Phenylisnoxazolone,    indigoid    dyes   de- 
rived from  (Wahl),  A.,  i,  261. 
3 -Phenyl isooxazolone-2-indole   (Wahl), 

A.,  i,  261. 
Phenyloximinoacetic      acid,     y>-bromo- 
(Wislicenus  and  Elveet),  A.,  i,  30. 
5  Phenyl-AS-pentenoie     acid,     menthyl 
ester    (Rupe    and    Hunter),    A.,   i, 
928. 
a-Phenyl-AS-pentinen-a-ol        and        its 
benzoyl  derivative  and  di-iodide  (Du- 
re int)".  A.,  i,  546. 
2-Phenylperimidine  and  its  salts  (Sachs), 
A.,  i,  428. 
o-,    ;/!-.   ami   p-nitro-,    o-amino-,   and 
anhydro-compound  from,  m-amino-, 
and  p-amino-,  and  its  acetyl  deriva- 
tive (Sachs  and  Stbiner),  a.,  i, 
970. 


•  '    Phenyl-p-phenylene-etherphenylio- 
dinium    hydroxide,     m-dinitro-,    and 
its  salts  with  acids  (WlLLGBBODT  and 
\Viegani>),  A.,  i.  912, 
/3-Phenyl-a-phenylethyl-a-methylcarb- 
amide  (Johnson  and  Guest),  A.,  i, 
786. 
B  Phenyl  a-phenylethyl-amethylthio- 
carbamide  (JOHNSON  and  Guest),  A., 
i,  7S5. 
Phenylphthalamic        acid,       p-chloro- 
(Tinole  and  Bkenthn),  A.,  i,  799. 
m-nitro-,  salts  of.  with  organic  bases 
(Tingle    and    Brenton),    A.,    i, 
799. 
a-Phenyl  afl-propandione,     2:4->/niitro-, 
a-phenylhydrazone     and      bisphenyl- 
hydrazune  of  (Borsche),  A.,  i,  233. 
o-Phenylpropane.      6-bromo-o-hydroxy- 
iMAMELiand  Brocca),  A.,  i,  714. 
j8-bronio-a-(3:4-)fWhydroxy-,     acetate 

of  (Bottcher),  A.,  i,  154. 
3-chloro-a-(3:4-)<rJhydroxy-  (Bottch- 
er), A.,  i,  154. 
/3-iimno-7-cyano-,    formation    of    1:3- 
naphthvlenediamine     from     (Best 
and  Thorpe),  T,  S. 
o-Phenyl-Ao-propene/3-ol  benzoate,  2:4- 

rfi'nitro-  (Borsche1,  A.,  i,  232. 
Phenyl  propenyl  ketone     and    bronio- 

(Kohler),  A.,  i,  940. 
Phenylpropenylmalonic  acid,   dibruciue 
salt,    and    its   rotatory   power   (Hil- 
in  i  .-ii  i,  T.,  1574  ;  P.,  21  I. 
Phenylpropiolic   acid,  progressive  cata- 
lytic reduction  of  (Paai.  and  Hart- 
ma  nn),  A.,  i,  926. 
ethyl   ester,   action  of,   on   mouoaryl- 
carbamides  (Ruiiemann),  T,  1609  ; 
P.,  220. 
menthyl  ester  (Kite  and  Busoi.t),  A., 
i,  928. 
Phenylpropiolylcarbamic     acid,     ethyl 
ester  (Ruhemanx    and    Priestley), 
T..  451  ;  P.,  62. 
Phenylpropiolylcarbamide^KuiiEMANN), 

T,  1609  :   P.,  220. 
Phenylpropiolylphenylacetamide     (Ru- 
iiemann), T..  991. 
Phenylpropiolyl-y'-tolylcarbamide   (Ru- 

hemann  |,  T.,  1609  ;  P.,  220. 
'//-/3-Phenylpropionacetal,  a-amino-,  and 
its  picrate  (Fisohbb  and  Kametaba), 
A.,  i,  213. 
o-Phenylpropionic   acid,   menthyl  ester 

(Rupe  and  BuBOLT),  A.,  i,  928. 
B  Phenylpropionic  acid,  synthesis  of 
some  derivatives  of  (Dakin),  A.,  i, 
103. 
and  its  derivatives,  fate  of,  in  the 
animal  organism  (Darin),  A  ,  ii, 
i;st. 
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S-Fhenylpropionic    acid,    aB-dibromo-, 
action  of  organic   liases  on  (James 
and  Sudbokough),  T.,  1543. 
a-,  and  j8-hydroxy-,  affinity  constants 
of  (Findlay,  Turner,  and  Owen), 
T.,  940  ;  P.,  146. 
^-hydroxy-,  synthesis  of  (AnDRIEW- 
sky),  A.,  i,  158. 
/3-Phenylpropionylglycine,         (9-chloro- 
a-bromo-,     a-broiuo-/8-nydroxy-,      aS- 
(//hrorao-,    and   /8-hvdrosv-    (Dakin), 
A.,i,  103. 
fl-Phenylpropionyltropeine,  o-hydroxy-, 
and     its     salts     and     methobromide 
(Jowe'IT  and  Pyman),  T.,  102.'!. 
Phenylpropoxyacetic  acid,  affinity  con- 
stant   of     (FlNDLAT,     Turner,     and 
Owen),  T.,  640  ;  P.,  146. 
Phenylpropylacetie  acid,  resolution   of, 
and    2-menthylamine    salt    (Pickartj 
and  Yates),  T.,  1017;  P.,  152. 
a-Phenyl('s"propyl     alcohol,      a-amino-, 
preparation  of   (E.mhe   and  Runne), 
A.,  i,  300. 
S-Phenyl  /.-^propyl     alcohol.     0-aininn-, 
audits  salts  (Kmdb  and  Runne),  A., 
i,  300. 
Phenylpropylidenemalonic  acid,  dibruc- 
ine  salt  and  its  rotatory  power  (Hil- 
ditch), T.,  167S  ;  1'.,  214. 
Phenylphthalamic  acid,  aniline,  benzyl- 
amine,   methylamine,    and   0-naph- 
thylaminc  salts   (Komatsvj  .  A.,  i, 
483. 
///•  and  p-nitro-,  and  tho  benzylamine 
and  auinoline  salts  of  the  m  nitro 
B  sid    (Tim.i  l:  and   EOEKER),   A.,   i, 
29. 
Phenylphthalide,   hydroxy-,  oxitnc  and 
dibenzoat    M  i  vi  i  and  K  i  jbi  s  ,  A.. 
652. 
fl-c.s-Phenylphthalimide  and  an  isomer- 
ide of  (KriiARA and Komatsu),  A.,   i, 
485. 
Phenylphthalimides.  isomeric,  and  allied 
compounds  i  Ki  blab  i  and  Com  itbi   , 
a  .  i.  184. 
Phenylphthalimidinanil  ami  its  platini- 

chloride    Thieli    and    Bi  hn 

A.,  i,  930. 
Phenyl       (."-phthaliminohoxyl      ketone 

■ii  i       \     i 
10  Phenylphthaloporinc,      10  hydroxy-, 
its  hydra  hloride  (8ai  ii-  ,  A.,  i, 
180 
6Phenyl  3  pyrazolidono,  I  nil 

IAMN),  A.,  i 
3  PhiMiylpyrazolino-6  carboxylic       acid 

and  Its  on lei  ival  [VI    i  I IULT), 

A.. 

1  Phenyl  3  pyrazolone,    am Kim 

I :     .i  •.       \      . 


4-Phenylpyridazine  and  its  platiniclilor- 
ide  (StoERHEB  and  FlNCKE),  A.,  i,84'J. 

4-Phenylpyridazine-5-carboxylic  acid 
(StoERMEK  and  FiM'KE),  A.,  i,  842. 

4  Phenylpyridazine-5:6-dicarboxylic 
acid  [i-phenylcinnolinic  acid)  and  its 
barium    and  silver  salts)  (Stoermeu 
and  Fixcke),  A.,  i,  S42. 

l-Phenyl-5pyridazinone-4-carboxylic 
acid  and  its  ethyl  ester  (WlSLIOENl  s, 
BoKXEN,  and  Rkitthe),  A.,  i,  10. 

a-Phenyl-5-4  pyridylbutadiene   and    its 
anrichloride      and      mercurichloride 
Proskb),  A.,  i,  413. 

l-Phenylpyrrolidine-2:5-dicarboxylic 
acid,   formation  of,  from  adipic  acid, 
and  its  methyl  and  ethyl  esters,  bar- 
ium, and  silver  salts,  and  nionoauilidc 
(Le  Sueur),  T.,  273;  P.,  36. 

2-Phenylquinoline,  7-hvdroxy-  (Bor- 
sciie),  A.,  i,  53. 

Phenylserine,  fate  of,  in  the  animal 
organism  (Dakun),  A.,  ii,  684. 

Phenylstyryl'?/chloromethane  (STAUB- 
tNQBR),  A.,  i,  906. 

Phenylsuccinamic  acid,  amine  salts  of 
(Komatsu),  A.,  i,  483. 

Phenylsulphoxyacetic  acid,  and  n- 
chloro-a-,  and  its  ethyl  ester  (Pr/M- 
tCEKBB),  A.,  i,  580. 

Phenyltartronic  acid,  methyl  and  ethyl 
eaters  (Gtnror  and  Estbva),  A.,  i.  287. 

5-Phenyltetrazole,  1-liydroxy-  and  its 
benzoyl,  p-toluencsulphonvl,  and  -$■ 
naphtnalenesulphonyl         derivatives 

PoRSTBR),  T.,   186  ;'  P.,  25. 

5-Phenyltetronic  acid  and  its  ammonium 
and    sodium    salts    (Anschutz    ami 
BOOKER),  A.,  i,  730. 
Phenylthiocarbimide,iicti>mi>filiplienyl- 
melhvlenedianiine  mi  (SRNIBS  and 
Bhbphbard  .  T.,  498. 
oxide,  preparation  and  hydrolysis  of 
From  m  and  II  btbi  a),  A.,  i,  911. 
Phonylthioglycollic  aoid.     See   Phenyl- 

thiolacetic  acid. 
Phenylthiolacotic  acid,  salts  ol  (PaRRA- 
v  \ni ■  and  Tom  m  \  it.   L,  i,  710. 

di    Pi  m  hi  in  i.  .  a  .  i,  580. 

p-ohl \  in  '     K  1 1  i  i   '.  i '  i,  .  A., 

i.  252. 
Phonylthiolglucoside   and    !■ 

.in  ,      I  h  i  in  i  .  g  ,   A  .  i. 

Phciiylthiolglucosides     (Fl   OHBI       ami 

In. i  drOi  k  .   \     I,  86E 
rhenyithiol-lactosido  and  hepta  acetyl 

Kisohi  i:  and  Hi  i  mil  i  k),  A.,  i.    I 
G-Phonylthiol-4-imihyl  2  pyrimidone, 

A\  in  i  in.   and    MoFar- 

i  am-   A,,  i.  B70 
Phenyl  /'  tolylacotio  acid,    preparation 

.■I  S    i 
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Phenyl-^-tolyl-carbamide,  and  1  ethyl- 
s-carbamide (Fkomm,  Roesicke,  and 
Tausext),  A.,  i,  506. 
Phenyl-o-tolylcarbinol    (TSCHIT8CHIBA- 

bix:,  A.,  i,  919. 
Phenyl-p-tolylethylene,    «-aminn-,    and 
its  sulphate  (STOBRMER  and  FlNCKE  . 
A.,  i.  841. 
Phenyl  -/j-tolylglycidic     acid     and    its 

ethyl  ester  (PoiNTET),  A.,  i,  234. 
Phenyltolylmalonic    acid,    ethyl    ester 

(Gr/roT  and  Ebteva),  A.,  i,  237. 
Phenyl-p-tolylmethylcarbinol.  o-amino- 
(.Stoermek  and  Fixckei,  A.,  i,  841. 
Phenyl-^-tolylphosphoric     acid.        See 

under  Phosphorus. 
Fhenyl-/>-tolylphosphoryl  chloride.     See 

under  Phosphorus. 
Phenyl-;>-tolylphthalamide  (Tingle  and 

Bolejsb),  A,  i,  29. 
Phenyltrialkylammonium  iodides, 

electrolysis  of  (Emmert),  A.,  i,  376. 
l-Phenyl-l:2:3-triazole,   5-amino-,   and 
5-chloro-  (Dimkoth,  Marshall,  and 
Hess),  A.,  i,  268. 
l-Phenyltriazole-5-azo-/3-naphthol(D[.\i- 
roth,  Marshall,  and  Hess),  A.,  i, 
268. 
l-Phenyl-l:2:3-triazole  4-carboxylic 
acid,  5-amino-,  and  its  methyl  ester 
(Di.mroth),  A.,  i,  267. 
5-chloro-,  and  its  methyl  ester  (Dim- 
roth,  Marshall,  and  Hes-  .   A.. 
i,  268. 
1  Phenyl-1:2:3  triazole-5-carboxylic 
acid,   hydrazide,   azoimide,    and   me- 
thane of  (Dimboth,  Marshall,  and 
Hess),  A.,  i,  268. 
l-Phenyl-5-triazolone,  4-oximino-. 

chromoisomerism  and  transforma- 
tion of,   and  its  salts,  acyl  deri- 
vatives,and  phenylurethane  (Dim- 
roth  and   Diexstbach),   A.,   i, 
62. 
decomposition   products    of    (Dim- 
roth   and   Diexstbach),    A.,    i, 
63. 
l-Phenyl-2:4:4-triniethyl-3:5-pyrazolid- 
one  (dimethylmahnylantipyrine) 

(Michaelis    and     Schbnk),    A.,    i, 
58. 
l-Pb.enyl-2:3:4  trimethylpyrazolone, 
8-hydroxy-      (Farbwerke      vobm. 
Meisieu.  Livirs,  &   Bruninq),  A., 
i,  257. 
4-Phenyltriphenylcarbinol       (Sciilexk 

and  \Veickel),  A.,  i.  791. 
4-Phenyltriphenylmethyl  chloride 

(Schlenk     and     WeICKEL\     A.,    i, 
792. 
Phenyl  undecyl    ketone    (Hallbr   and 
Bauer),  a.,  i,  655. 
XCVI.  ii. 


Phenylvaleric  acid  and  its  derivatives, 

lali'     of,    in     the     animal     organism 

(I)akix),  A.,  ii,  684. 
a- Phenylvaleric     acid.      See     Phenyl- 

propvlacetie  acid. 
5  Phenylvaleric    acid,    msnthyl     ester 

(Rite  and  Munter),  A.,  i,  928. 
5-Phenylvaleric  acid  hydrazide.  11878- 

Wrrtbvomo-  (Kiedei.  and  Schi'lz),  A., 

i,  582. 
2  Fhenyl-5-veratryloxazole,      and      its 

hydrochloride  (Robixsox),  T.,  2172; 

P.,  295. 
Phenyl  vinyl  ketone  and  homologues  of 

(Kohler),  A.,  i,  938. 
9-Phenylxanthonium,  2-hydroxy-, 

chloride,  bromide,  iodide,  ferrichloride 

and   platinichloride   of   (Kropp   and 

Decker),  A.,  i,  249. 
Phillipsite  from   Mont  Simiouse,   Loire 

(GONNARTj),  A.,  ii,  63. 
Phloridzin,     action     of,    on     the    liver 

(Grube),  A.,  ii,  501. 
Phloridzin    diabetes.      See   under   Dia- 
betes. 
Phloroglucinol    derivative,    transforma- 
tion    of     a,    into     one    of    cyclo- 
hexantrione      (Heller),      A.,      i, 
656. 

nitro-  (Leuchs  and  Geserick),  A,  i, 
107. 

trithio-,  and  its  trimethyl  ether,  and 
triacetate  (Pollak  and  Carxiol), 
A.,  i,  791. 
Phloroglucinoldicarboxylic  acid,  ethyl 
ester,  synthesis  and  reactions  of 
(Levchs  and  Geserick),  A.,  i, 
106. 

amino-,  ethyl  ester  and  its  hydro- 
chloride (Leuchs  and  Geserick), 
A.,  i,  131. 

nitro-,  ethyl  ester  (Leuchs  and  GssE- 
rick),  A.,  i,  107. 
a-Phocsetaurocholic     acid     (Hammers- 

TEN),  A.,  ii,  819. 
/wPhorone.       See      l:l:5-Tlimethyl-A4- 

cvcWiexen-3-one. 
/.Miphoronecarboxylic  acid,  ethyl  ester, 

keto-      and     enol-fonns      (Meeling, 

Wei.he.   I'.iciiwede,  and  Skita),  A., 

i,  480. 
.^oPhoronecarboxylic  acid  ethyl  ether, 

ethyl  ester  (Mkklixc,  Welde,  ElOH- 
WEDB, ami  Skita),  A.,  i,  4S0. 
Phoronic  acid,    oxidation   of,   by   nitric 

acid  (AN80H0tz  and  Walter's  A.,  i, 

697. 
Phosphates.     See  under  Phosphorus. 
Phosphatic   compounds    in   cereals,   de- 

teotion  of  [C  lbli  a  .  A.,  ii,  265. 
Phosphatic  nutrients,  changes  of,  in  the 

human  body  (KOOH),  A.,  ii,  162. 

92 
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Phosphatide,  diarnino-,  from  the  kidney, 
and  its  cadmium  chloride  derivative 
(Frankel    and    Nogueika),    A.,    i, 
•J76. 
Phosphatides  in   animal   and   vegetable 
materials  (Vageler),  A.,  ii,  504. 
unsaturated,     of    the     kidney,     and 
reaction  between,  and  dyes  (Fran- 
kei,  and  Nogueira),  A.,  i,  276. 
of  the     ox-pancreas    (Fraxkel    and 
Pari),    A.,     i,     620  ;     (Frankel, 
Linnert,  and  Pari),  A.,  i,  621. 
vegetable  (\\'interstei.\,  Smolenski, 
and  SiEGMAx),  A.,  ii,  338. 
Phosphoproteins,     distribution     of,    in 
tissues  (Plimmer  and  Kaya),  A.,  ii, 
685. 
Phosphorescence  at   very  low   tempera- 
tures (H.   Beoqtjerel,  J.  Becque- 
kel,  aud  Onnes),  A.,  ii,  630. 
decline      of      low-temperature       (de 

Kowalski),  A.,  ii,  282. 
of  the  alkaline  earth  sulphides,  photo- 
electric and  actino-diclectlie  action 
in  the  (Lenard  and  Saeland),  A., 
ii,  283. 
of  organic  substances  at  low  tempera- 
tures (DZIERZBICKJ  and  DI  Kciwal- 
ski),  A.,  ii,  845. 
cathodic,  law   of  the   optimum    of,  in 
binary  systems  (Urbain),   A.,    ii, 
112. 
Phosphorescent    sulphides    of   calcium, 
strontium,    and    barium    [Bolog- 
titan  stones),  preparation  and  pro- 
perties   of    (Vahimo  and  Zr/M- 
buboh),  A.,  ii,  781. 
of  the  alkaline  earths,  behaviour  of, 
at  various  temperatures  (Lenard, 
Onnes,    and    Patsli),    a.,    ii, 
777. 
Phosphoric  ami  Phosphorous  acids.     Sec 

under  Phosphorus, 
Phosphorus,     revision    of     the     atomic 
weight  of  (Ter-Qazarian),  a.,  ii, 
.r.i',s. 
atomic  volumes  of  (Pridraux),  T., 

146. 
allotropic  states  of  (JOLIBOls),  A.,  ii, 

726. 
dynamic  allotropy    ol    (Oohbh    and 
Oltji),  A.,  ii,  998. 

tin- ichemistry    "I     (Thoiu  IKBO 

A.,  ii,  218. 
ultra  i  iolel    band    ipeotrum    "f    (M 
i  in  iMon  i   and    ui    WTati  t\  ti  u  I, 

,\ .  ii  n 

and  format! I  amino  acids  in  higher 

iSri'lil  l),   A   .   ii      I  , 

nncleo-protein,    in     plants,    ohangea 
undergone  b)     Zalbsxi),    a.,    ii, 

604. 


Phosphorus,  amounts   of,    in   vegetables 
(Haensel),  A.,  ii,  257. 
in    nerves,    influence    of  age    on   the 

quantity  and  chemical  distribution 

of  (Dhere  and  Maurice),  A.,  ii, 

499. 
inorganic,  role  of,  in  nutrition  (Hart, 

McCollum,  and    Fuller),    A.,    ii. 

161. 
in  plants,  mierochemical  detection  of 

(Bongiovanni),  A.,  ii,  616. 
of  uriue,    estimation  of  (Mathisox), 

A.,  ii,  252. 
metabolism.     See  Metabolism. 
Phosphorus     compounds,    thermochem- 
istry of  (Lemovlt),  A.,  ii,  865. 
with      cobalt     (Schemtschuschny), 

A.,      ii,     1019;     (Sc'HF.MTsrHrsrH- 

xy    and     Scheteleff),     A.,      ii, 

892. 
with    sulphur    (Stock,    v.    Bezold, 

HeRSCOVICI,    and    RUDOLPH),     A., 

ii,   569. 
vegetable,  new  methods  of  colouring, 

for     microscopic     work     (Bongio- 

yanni).  A.,   ii,   512. 
Phosphorus  Sribromide   palladobromide 

(Strei'KER  and  Sciii'RIgin),  A.,  ii, 

586. 
penlahromiie,     expansion     of    (Pri- 

peai-x),  T.,  445. 
halides,  action  of,  on  platinum  metals 

(Streoker  and  Sohubioin),  A.,  ii, 

B86. 
hydride.    Sec  Hydrogen  phosphide. 
Phosphoric   acid,  dynamical   study  of 
two   alky]    derivatives   of  (van 
Hovb),  A.,  i,  626. 

volatilisation  of,  and  its  quantitative 
separation    from    phosphates   of 

metals  of  the  ammonium  sulphide 
group  .1  \\s  amii  and  JlLKB),  A., 
ii,  769. 

conductivity  of,  in  presence  of  salts 

POT/CHOH  |.  A.,  ii,  12. 

electrical  cond\i  -t  ivity  of  (Phillips), 
T.,  69. 

and  its  sodium  salts,  concentration 
of  hydrogen  ions  in  dilute  solu- 
tions "I  (RlNOBB  I,  A.,  ii,  660. 

with  differsnt  citric  acid  solubility 
as  manors  for  meadow  8vt>BO 
DA),  A.,  ii,  177. 

of  compounds  insoluble  in  water. 

ai  i  ion   of   baoteria   and   yeasts   in 

rendering  soluble  (Kr6bbr),  A., 
ii,  610 
in    plant    leavi      Sbissi  ),    A.,   ii. 
824, 

..Intl. m  of  asymmetrical   derive 
i    l  i  i  i  and  KIPPINO),  T.,  L988  ; 
P.,  208, 
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Phosphorus : — 

Phosphoric  acid,  phenyl  /i-tolyl  hydro- 
gen, phenyl  di-p-iolyl  and  alkal- 
oidal  phenyl  ;>-tolyl  esters  (Luff 
and  Kipping),  T.,  2001,  2002. 
and  phosphorous  acid,  detection  of, 
in  organs  (EHRENFELB  and  Kui.- 
Ki),  A.,  ii,  345. 
estimation  of  (Hissink),  A.,  ii,  437. 
and    mono-,     and     di-alkali    phos- 
phates, volumetric  estimation   of 
(Wilkie),  A.,  ii,  266. 
colorimetrie  estimation  of  (Poi'GET), 

A.,  ii,  266. 
estimation  of,  as  ammonium   phos- 
phomolybdate   (Pellet),    A.,   ii, 
182. 
estimation   of,    in  acid  solution   by 
alkaline    molvbdate   and    gelatin 
(Grete),  A.,  ii,  936. 
estimation  of,    in  alkali   phosphate 
solutions  (v.   Liedermanx),  A., 
ii,  617. 
in  ashes,  estimation  of  (Plucker), 

A.,  ii,  518. 
estimation   of,    in   basic  slags  (l!o- 

manski),  A.,  ii,  182. 
estimation   of,    iu    metabolism    ex- 
periments (Schaumann),  A.,   ii, 
829. 
estimation     of,     in    mineral    phos- 
phates (Jorgensen),  A.,  ii,  829. 
estimation  of,  with  uranium  acetate 

(Gibson  and  Estes),  A.,  ii,  518. 
volumetric     estimation    of     water- 
soluble,       in       superphosphates 
(SghUOHT),  A.,  ii,  92. 
Phosphates,  fluoroalkvl  (Swarts),  A., 
i,  202. 
their  isomerism  and  the  transforma- 
tions they  undergo  in  soil  (Qu  w: 
taroli),  A.,  ii,  480. 
in  solution  with  other  suits,  colori- 
metrie estimation  of  (Estes),  A., 
ii,  266. 
alkali,  estimation  of,  by  direct  titra- 
tion (Pozzi-Escot),  A.,  ii,  759. 
Phosphoric  acids,  conjugated,  of  plant 

seeds  (LbvENE),  A.,  i,  290. 
Orthophosphoric  acid,  aud  its  hydrates, 
solubilities  of,  and  a  new  hydrate 
of  (Smith  and  Menzies),  A.,  ii, 
998. 
electrical  conductivity  and  viscosity 
of     concentrated      solutions      of 
(Smith  and  Mf.n/if.s),  A.,  ii,  999. 
aud  pyrophosphoric  acid  and  their 
sodium  salts,  ionization  relations 
of  (Abbott  anil  Bbat),  A.,  ii,  6ri0. 
Pyrophosphoric  acid,  rate  of  hydration 
of,  in   aqueous  solution    (Abbott), 
A.,  ii,  661. 


Phosphorus: — 
Phosphorous  acid  and-hypophosphorous 
acid,    reductions    with   (Sieverts, 
Major,  and  Krumbh  \AR),A.,ii,883. 
Hypophosphorous  acid  and  phosphor- 
ous aeid,   reductions    with    (Sll 
verts,     Major,     and      Kkumb- 
iiaar),  A.,  ii,  883. 
catalytic    oxidation   of,   by    copper 
(Bougault),  A.,  ii,  310. 
Superphosphates,   rational   use  of,  as 
manure  (Dumont),  A.,  ii,  609. 
volumetric     estimation     of   water- 
soluble       phosphoric       acid      iu 
(Schvcht),  A.,  ii,  92. 
Thiophosphoric     acid,     methyl     and 
ethyl  esters,  and  their  derivatives 
(Pistschimuka),  A.,  i,  5. 
Aluminophosphotungstates 

(Daniels),  A.,  ii,  52 
Phosphovanadiomolybdates     (Blum), 
A.,  ii,  54. 
Phosphorus  ('('sulphide,   P8S6,   existence 
of  (Stock,  v.  Bezold,  Hebscovici, 
and  Rudolph),  A.,  ii,  569. 
Triphosphorus       trichloride       irido- 
chloride,     and     rWbromidc     irido- 
bromide  (Strecker  and    Sciiuki- 
gin),  A.,  ii,  586. 
Phosphorus  organic  compounds,  forma- 
tion    of,    aud     their    function     in 
zymase     fermentation     (Iwanoff), 
A.,  i,  752. 
Phenyl -/'-tolylphosphoryl        chloride 

(Luff  and  Kipping),  T.,  2000. 
Carbophosphates,  part  played  by  the 
dissociation  of,  in  nature  (Bauille), 
A.,  ii,  324. 
Phosphocitric    acid,     iron     hydrogen 

salts  of  (SOHGER),  A.,  i.  879. 
Phosphotartaric  acid,  iron  hydrogen 
salts,   preparation    of   (Soroer), 
A.,  i,  879. 
magnesium    salt,     preparation     of 
(Sorger),  A.,  i,  696. 
Phosphorus,  detection  of  (Pbset),  A.,  ii, 
265. 
white   or    ordinary,    detection   of,    in 
igniting     composition     of     Inciter 
matches  (T/H0RPE),  T.,  440  ;  P.,  73. 
detection    of,    by    the    photographic 

plate  (Sabbatani).  A.,  ii.  616. 
estimation    of,    in    combustible    sub- 
stances  by  the    bomb   calorimeter 
(Lemoult),  A.,  ii,  936. 
estimation    of,    in   foods,    f;eces,    and 

urine  (Gill,  Peterson,  and  Grind- 
ley),  A.,  ii,  518. 
colorimetrie  estimation  of,  with  uran- 
ium acetate  and  potassium  ferrocyan- 
ide    (Gibson    and    Estes),   A.,   ii, 

829. 
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Photoanethole,  so-called  (Hoering  and 

Gralert),  A.,  i,  378. 
Photochemistry  : — 
Photochemistry  of  silver  (sub-)halides 

(Trivelli),  A.,  ii,  455. 
Actinic  electrolysis  (Schluederberg), 
A.,  ii,  6. 
influence  on  electrochemical  action 
(Ferguson),  A.,  ii,  372. 
Light,  chemical  action  of  (HoEMNGand 
Gralert),  A.,  i,  378;  (Ciamician 
and  Silber),  A.,  i,  306,  396. 
circularly-polarised,    effect    of,    on 
synthetical     racemic     substances 
(Cotton),  A.,  ii,  278. 
disiutegrating  action  of,  aud  optical 
sensitisation  (Stark),  A.,  ii,  109. 
electrical  method  for  measuring  the 
changes    produced    iu    chromate- 
gelatin  films  by  (Mayer),  A.,  ii, 
362. 
electro-chemistry    of    (Bancroft), 

A.,  ii,  200,  362,  4.".4,  6y2,  847. 
ionisation  of  gases  by  (Stark),  A., 

ii,  77S. 
ultra-violet,  absorption  of,  by  dilute 
solutions  (I'muri'K),  A.,  ii, 454. 
absorption  of  colourless  solutions 

in  (Schall),  A.,  ii,  859. 
absorption     of    ethereal    oils    in 
(Pfluger),  A.,  ii,  630. 
Solarisation>cxperiiiieiitsoii(l>F.!:i.EYj, 

A.,  ii,  952. 
Sunlight,    organic  syntheses  by  (Pa- 
TBRN6),   A.,  i.  24(5:  (PatEB.NO  and 
CHIEFTT),  A.,  i,  898  ;  (PatBRNO  and 
TrABTTA-MoSI  a),  A.,  i,  487. 
Photochemical    after-effect    (Brdneb 
and  Lahocinski),  A.,  ii,  961. 
processes,    calculiitnms    in    (liYK), 
A.,  ii,  454  ;  (WsiQERT),  A.,  ii, 
532. 
thermodynamic  theory  of  [Wn- 
■  BET),  A.,  i,  219. 
reactions,  calculation  of(WiNTHEB), 
A„  ii,  S88, 
Photodynamic  action   of  extract      oi 
etiolated   plants    i  II  inaUAira    and 
* .  I'uki  iiki.m),  A.,  ii,  926, 
Photo-electric  offecl  in  liquids,  inllu- 
enos  "i  mipui  ities  on   Blooh),  A.,  ii, 

Photographic  developi  n,  de  accelerat- 
ing aotion  "i    bromides  in  the 
(Km  ppabd),  L,  ii,  682. 
rdiog  aotion  of  bromides  on, 

as  a  oolloido  chi  tnical   i 

I 
latent,   preparation   ol    the 
of,    and    Wai  i 
B  ol  the  Hi  i  ohel  effool 
I i.i),  A.,  ii,  1  II. 


Photochemistry  : — 
Photosensitive  solutions,  action  of  $• 
rays  on  (Flaschner),  T.,  327  ;  T., 
34. 
Optical  activity   and  the   product  of 
asymmetry  (Walker),   A.,  ii, 
S46. 
effect   of  contiguous   unsaturated 
groups  on(HlLDlTcH),  T.,  331, 
1570,  1578  ;  P.,  29,  214. 
properties  of  aromatic  a-  and  7-di- 
ketones  and  chemical  constitution, 
relation  between  (Smedley),  T., 
218;  P.,  17. 
sensitisation  (Stark),  A.,  ii,  109. 
Optically  active  compounds   contain- 
ing no  asymmetric  atom  (Perkin, 
Pote,  and  Wallach),  T.,  1789  ; 
P.,  230. 
effect  of  solvents  on  the  rotation  of 
(Patterson  and  McDonald),  T., 
321  ;  P.,  36. 
formation  of,  by  P.  Curie's  method 
(Guye  and  Drougininb),  A.,  ii, 
278. 
influence  of  constitution  on  the  ro- 
tatory power  of  (Rutb),  A.,  i,  927  ; 
ii,  950. 
influence  of  solvents  on  the  rotation 
of     (Patterson     and     Mont- 

QOMBRIB),  T.,  1128;  P.,  151. 
Radiation,  atmospheric,  of  high  pene 

tinting    power    (Wvlf),    A.,    ii, 

285. 
Becuuercl,    behaviour     of    kunzite 

under  the  influence  of  (Meyer), 

A.,  ii,  716. 
electrical,  chemically  active  (Kf.mk- 

lk),  A.,  ii,  9. 

metallic  (Anderson),  a.,  ii,  203. 

so-called  (SAB)  \m>I.  A.,  ii,  8. 

penetrating  (Pacini),  A.,  ii,  285; 
(Woi'Dstra),  A.,  ii,  9;  (JORIS- 
SEN),  A.,  ii.  10. 

Etbntgau,  seoondary,  from  air  and 
Bthyl  bromide  (Crowther),  a.,  ii. 

secondary,  azoited  by  y-rays  (Hao- 

ki  1  1  ,'  A.,  ti,  287. 
ultra-red,  influenoa  of  pressure  on 

the  absorption  of,  by  gases  (v. 

Bahr),  A.,  ii.  '■  10 
ol  rsdioaotive  1  ubatanoi  I,   disti  [bu 

Bon  of  (Qri  in  m  her),  a..  ii(  286, 

•>  Radiation,  ■ indary  (MadsIH),  A., 

ii,  86  i 
Rays,  atomic,  cathodic  volatilisation 

of  metals  by  (Si  inn  ;  Fmi  1 1 1 

a ..  11.  718. 
chemical  ohangea  produced  by  dif- 
ferent kinds  "i    Ni  \    11) 

640 
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Photochemistrt  : — 
«Rays,  direct  evidence  of  the  charge 
of  (Greinacher),  A.,  ii,  457. 
method  of  registering  the  length  of 
the  path  of,  and  a  peculiarity  of 
the  path  (Szilard),  A.,  ii,  716. 
produced    by   different    radioactive 
substances,  comparison  of  (Blan- 
cjuies),  A.,  ii,  634. 
range  of  (Duane),  A.,  ii,  203. 
retardation  of,  by  metals  and  gases 
(Taylor),  A.,  ii,  850. 
ArEays  (Rfichenheim),  A.,  ii,  460. 
a-Particle,  ionisation  produced  by  one 
(Geiger),  A.,  ii,  782. 
nature  of  (Rutherford  and  Royds), 
A.,  ii,  203. 
'Particles.      diffuse      reflection      of 

(Geiger),  A.,  ii,  782. 
/3-Raye,    absorption    of,     by     liquids 
(Campbell),  A.,  ii,  205. 
absorption  of  the  different  types  of, 
together    with    a    study    of    the 
secondary  rays   excited   by  them 
(Pound),  A.,  ii,  204. 
action   of,    on   photosensitive   solu- 
tions  (Fx  Aschner),  T.,  327;  P.,  34. 
<3-Farticles  emitted  by  radium,  num- 
ber and    absorption  by  matter  of 
(Makower),  A.,  ii,  204. 
7-Rays,  experimental  investigation  of 
the  nature  of  (Bragg  and  Mad- 
sen),  A.,  ii,  112. 
ionisation  produced  by    (Wilson), 

A.,  ii,  205. 
secondary     radiation     excited     by 

(Hackett),  A.,  ii,  287. 
primary  and  secondary  (Eve).  A.,  ii, 

783. 
secondary,   ionisation    produced    in 
various  gases  by  (Kleeman),  A., 
ii,  636. 
Canal  rays,  influence  of  cathodic  on 
(Becquerel),  A.,  ii,  288. 
positive  charge  of  (Stark),  A.,  ii, 
955. 
Cathode   rays   ejected  by   substances 
exposed  to  the  y-rays  of  radium, 
velocity  of  (Kleeman),  A.,  ii.  364, 
slow  (v.  Baeyer).  A.,  ii,  288. 
Rontgen  rays,  absorption  "I"  (Barkla 
and  Sadler),  A.,  ii,  457. 
and  radium-rays,  action  of,  on  the 
colours  of  precious  stones  (Doel- 
ter),  A.,  ii,  109. 
passage  of,  through  gases  and  vap- 
ours (Crowther),  A.,  ii,  365. 
relative  ionisation  produced  by,   in 
different  gases  (Crowther),  A., 
ii,  287. 
secondary  radiation  of  (Rossi),  A., 
i,  S50. 


Photochemistry  : — 
Radioactive    elements     (StromhOLM 
and  Svedberg),  A.,  ii,  200,  849. 
relations  between  the  inactive  gases 
and  the  (Loring),  A.,  ii,  715. 
Radioactive       ions.        mobility      of 

(France),  A.,  ii,  953. 
Radioactive   matter    in    the    radium 
transformations,  expulsion  of  (Ri'ss 
ami  Makower),  A.,  ii,  455,  780. 
Radioactive  minerals  from  Madagas- 
car (Lacroix),  A.,  ii,  813. 
in  common  rocks  (Waters),  A.,  ii, 

848. 
leakage  of  helium  from  (Strutt), 

A.,  ii,  457. 
liberation  of  helium  from,  by  grind- 
ing (Gray),  A.,  ii,  570. 
radiumand  uranium  in(GLEDlTSCH), 

A.,  ii,  533. 
ratio  between  radium  and  uranium  in 
(Gleditsch),  A.,  ii,  714. 
Radioactive    product,    new,    of    the 
uranium    series    (Danne),    A.,    ii, 
288. 
Radioactive  products  present  in  the 

atmosphere  (Wilson),  A.,  ii,  202. 
Radioactive  substances,   liberation  of 
heat  from  (Duane),  A.,  ii,  534. 
distribution    of    the    radiation     of 

(Greinacher),  A.,  ii,  286. 
influence    of    temperature    on    the 
transformation  of  (Schmidt  and 
Cermak),  A.,  ii,  9. 
Radioactivity    and    pleochroic    halos 
(Mugge),  A.,  ii,  286. 
atmospheric  (Harvey),  A.,  ii,  203. 
balloon    observations    of    (Flem- 
MLNG),  A.,  ii,  7. 
in  inactive  volcanic  materials  of  the 
last   great   eruption   of    Vesuvius 
(April,      1906),      appearance      of 
(Nasini  and  Levi),  A.,  ii,  7. 
astandard  of  (McCoy  and  Ashman), 

A.,  ii,  148. 
theory  of  (Soddy),  A.,  ii,  952. 
use  of  the  electroscope  in  measuring 

(Olie  ;  JorissEn),  A.,  ii,  10. 
of    the    atmosphere   on    mountains 
(Goi  kel  and  Wri.F),  A.,  ii,  109  ; 
(Gockel),  A.,  ii,  363. 
of  certain  lavas  (July),  A.,  ii,  848. 
of  compounds  of  erbium,  potassium, 
and   rubidium  (Strong),   A.,  ii, 
715. 
of      Italian      gaseous      emanations 

(Nasini  and"  Levi).  A.,  ii,  110. 
of  the  mineral   springs  of  Switzer- 
land,   emanation   content    of  the 
water  (Si'iiwEirzi'u'i,  A.,  ii.  868. 
of    ordinary    matter    (Levin    and 
Rier),  A.,  ii,  779. 
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Photochemistry: — 

Radioactivity  of  rocks  and  other  ma- 
terials from  the  Island  of  Ischia 
(Nasini  and  Levi),  A.,  ii,  7. 
of  soil  (Bokdas),  A.,  ii,  7. 
of  springs.     See  under  Water, 
of  the  water  of  Gratz  and  its  environs 

(Wbllik),  A.,  ii,  202. 
See    also    Pitchblende,    Potassium, 
Rubidium,  and  Thorium. 
Polarimeters,  apparatus  for  obtaining 
a  stream  of  water  at  constant  temper- 
ature for  (v.   Heygendorff),    A., 
ii,  306. 
Polarisation      by      lateral      diffusion 

Mem.in),  A.,  ii,  532. 
Dispersion,    anomalous,    by    metallic 
vapours  (Geisler),   A.,  ii,  357  ; 
(Bevan)  A.,  ii,  773. 
of  light  in  gases  (Loria),  A.,  ii,  279, 
453. 
Reflection,      diffuse,      of     a-particles 
(Geiger),  A.,  ii,  782. 
selective,   and  molecular  weight  of 
minerals  (Coblentz),  A.,  ii,  281. 
Refraction  formula,   the  usual  three 
forms  of,  and  volume  contraction  of 
mixtures  of  liquids,  relation  between 
(HESS),  A.,  ii,  1. 
Molecular    refractions    of    esters    of 
imiiio-.il  ids  and  their  nitroso-deriva- 
tives  (Stadnikoff),  A.,  ii,  842. 
Refractive    index,    change    in,    with 
temperature    I'alk),  A.,  ii,  197, 
629. 
of  crystals  (B.umii.uer),   A.,   ii, 

841. 
of  solutions  of  casemates  (Robert- 
A.,  i,  619. 
Refractive  power  and  chemical  activity 
ol     sulphur    compounds,     relation 
between   Olabki  and  s.mii.ks),  T., 
992  ;  P.,  146. 
Refractometer,  Zeiss  immersion,  asti- 
mation  ol   bittei    principles  and 
glucosidea    with    (U  ra  .    A.,    ii, 

apparatus   for   rapidly    obtaining  s 
tn  hi  watei  at  stent  tern 

|.,  I  il  UK'    foi    (v.    Ill  mi  m 

806. 
solubility  determinations  with  I 

mas  and  Wiisiim,  A..  Ii,    .  . 
Refractometric  roiearchoa  iKvkmas), 

A.,  i.    , 
Refractometry.  proposal  foi  the  use  of 
mi ' 

,  ii,  77-1. 
Hagnetio  double  refraction  <>i 

atie  oompounds,  varial if,  with 

temperature  ((  ottoh  tad  M 

A..  Ii, 


Photochemistry  : — 
Magnetic  rotation,  isodynamic  change 
revealed  by   (Muller    and    THor- 
vknot),  A.,  ii,  631. 
Rotation    of    optically    active    com- 
pounds, effect  of  solvents  on  (Pat- 
terson and  McDonald),  T.,  321  ; 
P.,   36;    (Patterson    and   Mont- 
gomery, T.,  1128  J  P.,  151. 
Rotations,  molecular,   of  sugars,  rela- 
tions between  (Hudson),  A.,  i,  135. 
Rotatory        dispersion.        anomalous 
(Tsohtsgaeff),      A.,     ii,     631  ; 
(Grossmann),  A.,  ii,  713. 
measurement  of,  in  the  visible  and 
ultra-violet  regions  of  the  spectrum 
(LOWEY),  A.,  ii,  200. 
Rotatory    polarisation,    simultaneous 
production  of  systems    having,   in 
opposite  senses  (Becquerei,),  A.,  ii, 
454. 
Rotatory  power,  the  asymmetry  pro- 
duct  as  determining  the  (Bose), 
A.,  ii,  2. 
and  the  so-called  asymmetry  product 
(Bose  and  WlLLERS),  A.,  ii,  361. 
and  relation  between  absorption  of 
light  and  rotatory  polarisation  in 
crystals  of  cinnabar  (Bkc^i'erel), 
A.,  ii,  107. 
of  calcium    fluoride  vapour  and  of 
nitrous   oxide  in  the  neighbour- 
hood of   their  absorption  bands 
(Dufoub),  A.,  ii,  107. 
of  optically  active  substances  (Rupe), 
A.,  i,  927  ;  ii,  960. 
Spectra  of  the  elements,  wave-length 
tables  ol  the  T.Kiiisii   Associa- 
tion Reports),  a.,  ii,  168 
absorption,  and  chemical  constitu- 
tion,  relation   between    I .  Bai.y, 

Collie,  and  W  \  reoti),  T.,  14  i. 

and  constitution   of  pyridine  and 
derivatives,     relation     between 

(Purvis),  T.,  294 ;  P.,  14. 
and    isomeric    change,     relation 

between  (Lou  i:v  and  Desob), 

T.,  807.  1840  :  P.,  18,  IBS. 
hi    dissolved    dyes,    iulluence    of 

their     slate      in      solution     on 
Shi  n  u;o  .    A.,    li,    5:11. 

..f   halogen    nitro-,   ami    mi  thy] 

derivation   ol  cnmphoi  I  Lom  i.v 
I 'i    i  ii  .  'I'  .  807  ;   I'  .  i 
of  amino-compound  ■    (Ls\    ami 

li  oil  h),    L,  i,  844, 
of    ii  compounds    and 

qninonehydratonei  (Ti  i  >  .  I  . 

1809  .   P 
of  liquids,  new  Bansen  1 1 

>pe      loi      invi   tigatl I 
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Photochemistry:— 

Spectra  absorption  of  neodymium  and 
praseodymium  chlorides  in 
water,  methyl  and  ethyl  alco- 
hols, and  mixtures  of  these 
solvents  (Junes  and  Ander- 
son), A.,  ii,  197. 

of  the  nitrates  in  relation  to  the 
ionic  theory,  and  influence  of 
carbon  dioxide  on  (Bai.y, 
Burke,  and  Marsden),  T., 
1096  ;  P.,  144. 

of  salt  solutions  (Jones  and 
Stroni;),  A.,  ii,  775. 

of  solutions  of  neodymium  and  of 
praseodymium  (Stahi.'i,  A.,  ii, 
775. 

of  solutions  of  a  number  of  salts 
in  water,  in  non-aqueous  sol- 
vents, and  in  mixtures  of  the9e 
solvents  with  water  (Jones  and 
Anderson),  A.,  ii,  359. 

of  sulphonic  derivatives  of  cam- 
phor (Lowky  and  DeSCH),  T., 
1340  ;  P.,  192. 
arc,   red  region  of  the,   of  nickel, 

cobalt,  and  chromium  (Stuttng), 

A.,  ii,  359. 
band  and  line,  of  the  same  metallic 

elements,      connexion       between 

(Hartley),  A.,  ii,  279. 
band,    of    the    flurorides    of    the 

alkaline   earth   metals,    effect    of 

pressure  on  (Rossi),  A.,  ii,  775. 
banded,  emission  of  light  in  (Stark), 
A.,  ii,  530. 

thermal  and  chemical  absorption 
in  (Stark),  A.,  ii,  106. 

of  crystals,  new  type  of  magnetic 
decomposition  of  (Becquerel), 
A.,  ii,  454. 
compound,  of  barium  halogen  com- 
pounds, structure  of  the  bands  in 

(Borsch),  A.,  ii,  775. 
emission,  two  new  arrangements  for 
producing    (Krulla),    A.,    ii, 
358. 

of  certain  elements  at  high  tem- 
peratures (Paternu  and  Maz- 
ZUl'OHELLl),  A.,  ii,   1. 
flame,    of    certain    metalloids    (DE 

Watteville),  A.,  ii,  629. 
infra-red  line  (normal  wave-lengths 

up    to    27,000    Angstrom    units) 

(Paschen),  A.,  ii,  3. 
line,    production    of    (Goldstein), 
A.,  ii,  2. 

relationship  between  the  ionisation 
of  gases  and  the  absorption  of 
their    (Fuchtbauek),    A.,    ii, 
537. 
ultra-red  (PaBCHEN),  A.,  ii,  630. 


Photochemistry  : — 
Spectra,  spark,  influence  of  the  medium 
on  the  lines  of  (Finger),  A.,  ii, 
774,  843. 
of  radium  emanation,  obtained   by 
different  observers,  comparison  of 
(Royds),  A.,  ii,  287. 
of  spark  discharges  in  liquids  (KONEN 

and  Finger),  A.,  ii,  357. 
of  thallium,  aluminium,  zinc,  cadm- 
ium,   magnesium,    and    calcium 
(Paschen),  A.,  ii,  630. 
Zeeman  phenomenon,    example  of   a 
longitudinal  positive,  in  the  emis- 
sion spectra  of  vapours  (Dufour), 
A.,  ii,  530. 
in  tungsten  and  molybdenum,  dis- 
symmetrical separations  in  (Jack), 
A.,  ii,  280. 
Spectral  analysis  of  the  glow  light  in 
different  gases   (Himstedt   and   v. 
Uechend),  A.,  ii,  3. 
Spectral  lines  of  the  elements,  con- 
stitution  of   (Janicki),    A.,    ii. 
774. 
of  neon,   helium,  ami  sodium  in  a 
magnetic      field,      radiation      of 
(Purvis),  A.,  ii,  281. 
Spectroscope,  new  Bunsen,  for  investi- 
gation    of    absorption     spectra    in 
liquids  (Schi'MM),  A.,  ii,  279. 
Spectroscopic  experiments  with  small 
quantities  of  liquids  (Donau),  A., 
ii,  2. 
Spectroscopic    investigation    of    the 
behaviour  of  metallic  salts  in  flames 
of    different    temperatures    (Auer- 
bach),  A.,  ii,  105,  279. 
Spectroscopy,  absorption,  question  in 
(Houston    and    Russell),   A.,   ii, 
281. 
Photographic    developers.      See    under 

Photochemistry. 
Photopolymerisation.     See  under  Photo- 
chemistry. 
Photosensitive    solutions.      See    under 

Photochemistry. 
Phototropic  compound,  a  new  (Seniek 
and     Shepheaud),     'P.,     441  ;      P., 
61. 
Phototropic    substances,    new    (Padoa 

and  Giiaziani),  A.,  i,  964. 
Phototropy    and    thermotropy,    studies 
in  (Senier  and   Shefheard),  T., 
1943  ;  P.,  246. 
of  certain  phenylhydrazones  (Padoa), 
A.,  i,  676. 
Phthalacene.  .structure  of  (Eureka),  A., 

i,  103. 
/.vuPhthalacene  group  (Eureka),  A.,  i. 
103. 
oxide  (Erkk.ka),  A.,  i,  104. 
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,\oPhthalacenecarboxylic  acid,  and   its 
ethyl  ester  and  sodium  salt  (Ebbbba), 

jsoPhthalacone  (Errera),  A.,  i,  104 
Phthalaconewocarboxylic     acid,     etnji 

ester  (Errera),  A.,  l,  104. 
isoPhthalaconecarboxylic  acid    ami  its 

ethyl  ester  (Errera),  A.,  1,  lOi. 
o-Phtbalaldebyde,  condensation  products 

of  iTlIIF.LE    and    SriiNEIUER),    A.,   1, 

Phthalaldehydic  acid,  condensation  of, 

with  eyclol.exanone  and  diethyl  ketone 
(MoRGENSTERN),  A.,  1,  803. 

Phthalamic  acid,  amine  salts  ot 
(Komatsu),  A.,  i,  483. 

Phthalamic  acids,  »fa«n«*!£™L!?' 
arrangement  of  (TlNOLB  and  Roeker  , 
A.,  if  28  i   (Tin-gle  and   Brenton), 

Phthaleinoximes  (Meter  and  Kissin), 

Phth'aieins.  basic  (Fischer  and  R6mbb), 

and' their  salts,  reactions  of  (Acree 

andSLAOLE),  A.,  i,  650. 
Phthalic    acid,    behaviour    of,    in    the 

animal  organism  (Pom.),  A.,  u,  254. 
barium  salts  (Allan:,  A.,  i.  W. 
cerous  salts  (RlMBAOH  and  Kilian), 

Wnzvlamine,'     and       pyridine,    salts 

[TlTJOLB  and  HkkntuN),  A.,  i,  /»•'• 

third  n1.-tl,yl  ester  of  (Allik),  A.,  i, 

798 
methyl  aantalyl  ester  (Eibdbl),  A.,  i, 

497 
3-amii.o-,  and  its  derivatives  (BOOBBT 
and  JODABD),  A.,  i,  30ft. 

B-4-diohloro-,  and  its  metallic  Baits 
an(j  anhydride,  8:6-dibhloro-, 
metallic  salts,  4:5-<Mchloro-,  and  its 

ethyl  hydrogen  ester  and  anhydn.le 
(VltUOBB),  A.,  i,  Ml.  . 

(rfrochl ■  (DlLDKIDOJt),  A-,  I,  SS». 

^Phthalic  acid,  p-anisidine  hydrogen, 
;l,„l  p-phenetidine  hydrogen  salts, 
:„„!   its  action  on  p-atmnophei 

|',  ol  [BSI    and    Si  i  \  MJOl),    A.,    i, 

untoo-derivativee    of    (Booiet    and 

PKi       A...  588. 

l:6.<2iamino  ,   and   Its  eetei 

.„!  (acetyl 

,   and    Its  eiten,   dl 

BOOBHT     and 
Kbopi  i   .  a  .  i.  584. 
,,-Phihalle  acid.    Bee  Terephthal 

Phthalic    acldi,    hehav.MU,    -I    Lhl    thlW 

, ,erlo,    In    Ihs    dog1!   organism 

o '     A.    "-  Bl. 

rf,Vhlnm    i  Vim..!  iii.  A.,  i 


Phthalic   anhydride,  action  of.  on  m- 

cresol  (Lambrecht),  A.,  1,  949. 
Phthalic  esters,  action  of  the  Gv^gnard 
reagent  on  (Shibata),  T.,  1449,  f., 
209.  ,.         , 

Phthalimide,  action  of  sodium  hypo- 
chlorite and  a  little  alkali  on 
(Mohr,  Kuhler,  and  Ulrkh),  A., 

i\649.  ..  .  , 

3-amino-,      hydrochloride      of,      and 
potassium  derivative,  and  3-acetyl- 
and  diacetyl-amino-   (Booert  and 
Jouarh),  A.,  i,  306. 
Fhthaliminoacetylveratrole      (**™™- 
fabbikks  vobm.  F.  Bayer  &  Co.), 
A     i   712. 
Phthaliminoacetone  (Gabriel  and  Col- 
man),  A,  i,  491. 
Phthaliminoacyl    chlorides    and    ethyl 
sodiomalonate  (Gabriel  and  COLM  an), 

A.,  i,  491.  . 

€-Phthalimino-amylmalonic     acid,    and 

its  ethyl  ester  (Gabriel'.  A.,  l,  891. 
e.phthaliminoamyl       methyl       ketone 

(Gabriel),  A.,  l,  492. 
5-Phthaliminobutyl       methyl      ketone 

k;  uiriel),  A.,  i,  491. 
5  Phthaliminobutyl       propyl       ketone 

(Gabriel),  a.,  i.  967. 
Phthaliminocatechol  ethers,  preparation 

of       (FABBMrFABBIKBS       VOBM.       r. 

Bateb  &  Co.),  A.,  i,  711 

(.'■Phthaliminoheptoic     acid      ana      us 

chloride  (Gabriel),  A.,  l.  891. 
f  phthaliminohexoamide  (Albert  ),  a., 

i.  110.  ,  , 

,  Phthaliminohexoic      acid,      o-bromo- 

( Ai.Ki-iirl,  A.,  i.  HO. 
,-Phthaliminohexonitrile  (Ai.bkkii,  a., 

{  phthaiiminohexophenone.    See  rhein  1 
'   f.phthaliminohexyl  ketone, 
a.phthaliminopropionyl  oMoTkU   (FAB 

HKNIABKIKIN      VOBM.      F.      BAYM      S 

a  and  '/a-Phthaliminopropionylveratrole 
(Fabbbnfabbikbn  vobm.  F.  B 

ft  Co.).  A.,  i,  712. 
Phthaliminopropylacctoaoetic  acin. 

ethyl  satei  (Gabbibi  i.  a.,  >,  *»i- 
y  Phthaliminopropylpiperidine   and    its 

Diorate  [v,  Bbai  »)■  a..  L  W 
Jphthalodi /•  uni.idido  (PUOLnW  and 

Si  i  I  1001),   A.,  i.  105. 

Phthalonaldchydio  acid  and  ita  phenyl 
hydratone  (VonwniOKlL),  A.,  L  LM 
Pbthaloperine (Raohb),  4  ,  I.  « ■■■ 

10  Phthaloperinone.       ■'•<"'"""•       ,u"1 
rf,broino  (8a<  BB),  A     I,  I 
tohloro-,     and     Its    ..!•"•"'"     '"' ' 
ro-derivatlvei    (8a(  H  I,  A.,  i, 

430. 
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10-Phthaloperinone,  nitro-,  and  dinitro- 

(Sachs),  A.,  i,  429. 
Phthaloyltropeine,  salts  of  (Jowett  and 

Pyman),  T.,  1030. 
Phthal-"-tolyI,  8-aoatylamino-  (Bogert 

and  Jouard),  A.,  i,  306. 
jS-Phthalylalanylacetic  acid,  ethyl  ester 

(Gabriel  and  Colman),  A.,  i,  I!''-'. 
Phthalylglycyl  chloride,  action   of,  on 
ethyl    sodioacetoacetate    (Scheibee), 
A.,  i,  390. 
Phthalylglycylacetic  acid,   ethyl   ester 

(Gabriel  ami  Colman),  A.,  i,  491. 
C-     and      O-Phthalylglycylacetoacetic 
acids,  ethyl  esters  (Scheiber),  A.,  i, 
390. 
Phthalylhydroxylamine,  3:4-   and   4:5- 

d/chloro-  (Villigee),  A.,  i,  931. 
Phthalylidenean throne  (Padova),  A.,  i, 

655. 
Phthalylmandelonitrile   (Francis    and 

Davis),  T.,  1407. 
Phycoerythrin  (Hanson),  P.,  117. 
Physiological  action  and  chemical  con- 
stitution (Loeb),  A.,  ii,  168. 
in    the    tropemes,    relation    between 
(Jowett  and    Pyman),    T.,    1020; 
P.,  165. 
of  primary  fatty  amines  (Barger  and 

Dale),  A.,  ii,  254. 
of  the   alkaloids  of  the  Papaveracea- 

(Hale),  A.,  ii,  333. 
of  products  of  metabolism  (Danilew- 
sky),  A.,  ii,  81. 
Physostigmine.     See  Eserine. 
Phytin  (Winterstein),  A.,  i,  5;  (Neu- 
berg),  A.,  i,  290. 
new  method  of  extracting,  from  plants 
(Contardi),  A.,  i,  203. 
Phytosterol,    C^H480)H20,    acetate    of 
(Matches    and    Heintz),    A.,    i, 
573. 
from  Eeba  I  Hum  Elaleriwm  (Power  and 

Moore),  T.,  1987  ;  P.,  260. 
from  jalap   (Po-wer  and  Rogeeson), 

A.,  i,  819. 
from  bark  of  Prun  us  srrotina,  and  its 
acetyl      derivative     (Power     and 
Moore),  T.,  246  ;  P.,  27. 
from    rape    seed    oil    (Wimiais    ami 

Welsch),  A.,  i,  228. 
from  South  African  rubber  (Cohen), 

A.,  i,  26. 
ozonide  (Doree),  T.,  649. 
Phytosterols,    extraction   of,   from    fats 
(Heiuuschka  and  Gloth),  A.,  i,  381. 
Picolinamide,    2:3:4-<ri'ehloro-,    absorp- 
tion spectrum  of  (Purvis),  T.,  298. 
o-Picoline  {2-methylpyrid/me)  and  hydro- 
chloride of,  and  Acrachloro-,  absorp- 
tion  spectra   of  (Purvis),    T.,    296  ; 
P.,  11. 


a-Picoline  (2-meBi/ylpyridine),   mercuri- 
cMoride  and  picrate  (Trobridge),  A., 
i,  324. 
7-Picoline   (i-methylpyridine),  prepara- 
tion of  pure  (Fi.aschxer),  T.,  670. 
condensation    of,    with    piperonalde- 
hyde,  and  salicylaldehyde 

(Bramsch),  A.,  i,  414. 
condensation  of,  with  cinnamaldehyde, 
and  auisaldehyde  (Proske),  A.,   i, 
413. 
mercurichloride     and     picrate    (Tito- 
bridge),   A.,  i,   324. 
Picolinic  acid,  2:8:4-ir»chloro-I  and  its 
methyl   ester,    absorption   spectra    of 
(Purvis),  T.,  299. 
4-Picolylalkine.      See     Ethylpyridine, 

4-/3-hydroxy-. 
Picrates,    crystallography  of  (Jerusa- 
lem), T.,  127S. 
Picric     acid,     colouring     and      dyeing 
properties  of  (Vignon),  A.,  i,  298. 
and  /9-naphthol,  combination  of  (Pelet- 

Jolivet  and  Henny),  A.,  i,  468. 
morphotropic    relationships    between 
the  derivatives  of  (Jerusalem),  T., 
1275;  P.,  201. 
a-  and  S-Picrotinic  acids  and  an  acetyl 

derivative  (Angei.IOO),  A.,  i,  319. 
Picrotoxic  acid,  bromo-  (Angelico),  A., 

i,  31S. 
Picrotoxin  (Angelico),  A.,  i,  318. 
action  of,  on  the  autonomic  nervous 
system  (Grunwai.d),  A.,  ii,  599. 
Picrotoxinic  acid,  bromo-,  and  hydroxy- 

( Angelico),  A.,  i,  319. 
Picrotoxinin,    barium    derivative    (An- 
gelico), A.,  i,  319. 
Picrylamines,  coloured  isomeric  (Bl/SCH 

and  1'CNcs),  A.,  i,  564. 
Picrylanthranilic     acid,     ethyl    ester, 
chloride  and  amide  (ScHROETER  and 
Eisleb),  A.,  i,  576. 
Picryl       /i-iodochloridephenyl       ether 
( Willgerodt  and  YViegand),  A.,  i, 
912. 
Picryl  /(-iodophenyl  ether  (Willgerodt 

ami  Wiegand),  A.,  i,  912. 
Piezochemical  studies  (CoHBN  and  Sin- 
nige),  A.,  ii,  291,  641,  796,  857,  981. 
Figment  of  red  alga  (Hanson),  P.,  117. 
Pigments,  animal  and  vegetable,  sensi- 
tising action  of  (Hausmann),  A.,  ii, 
69  ;  (Hausmann  and  Kolsier),  A., 
ii,  78. 
urinary.     See  Urinary  pigment. 
Pilocarpine,    action    of,   on    the    heart 
(MacLean),  A.,  ii,  254. 
periodide  (Linaihx),  A.,  i,  769. 
Pilocarpus  pi-nniilir'n/iiis,  leaves  of,  micro- 
chemical    detection    of    alkaloids    in 
(Tt'NMAN),   A.,  ii,  711. 
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Pimelic  acid,   dimenthyl  ester,   and  di- 
brueine  salt,  and  their  rotatory  powers 
(Hilditch),  T.,  1579  ;  P.,  214. 
Pinacolin,       a       new      isomeride      of 

(Claessens),  A.,  i,  698. 
Pinacolyl  alcohols  (Delacke),  A.,  i,  126. 
Pinacone,     C]6H,s04,    from    yi-hydroxy- 
acetophenoue,     and     its     tetra-acetyl 
derivative  (Tvtin,  Caton,  and  Hann), 
T.,  2122. 
Pine  oil  iHaensel),  A.,  i,  312. 
Pinene,    oxidation    of,    with    mercuric 
acetate  (Henderson  and  Agnew), 
T.,  289;  P.,  35. 
conversion  of,  into  sobrerol  (Hender- 
son and  Eastbuex),  T.,  1465  ;  P., 
211. 
new  method  for  the  hydration  of,  and 
partial  proximate  analysis  and  puri- 
fication   of    crude    (Barker    and 
Grignard),  A.,  i.  501. 
an  aldehyde   from  (Harries  and  v. 
Splawa-Neyman),  A.,  i,  247. 
a-Pinene,    active,    synthesis    of,    from 

nopinone  (Wallach),   A.,  i,  7J7. 
/-Pinene  and    its   isomeric   change  into 

dipentene  (Smirnoff),  A.,  i,  942. 
wPinene.    constitution    of    (Asohan), 

A.,  i,  659. 
cTsPinic  acid,    bromo-,    and    hydroxy-, 
and    its    ethyl    eater    (Pbrkin    and 

SlMONSF.N),    T.,  1175. 

Pinonaldehyde  disemicarbacone 

(Haukies  and  v.   SfLAWA-NbtMAW), 
A.,  i,  247. 
Pinonic    acid,    transformation    of,   into 
M-xylylacetic   acid   (Barrier    and 
GrIONARD),   A.,  i,  301. 
and    its    ethyl    ester     (1'ekkin     and 
BlMONBBM),   T.,  1174. 
Pinus  halepen-iis  [Altpi  tnrpen- 

tine  from  (VBZB8),   A.,  i.  818. 
Pinus  phua,  influence  ol  oertain  nutrient 
media  on  the  development  of  en 
of  (Lbtbtbb),  A.,  n. 
4  Pipecolylalkine.    See  Bthylpiperidine, 

4-3-hydroxy-. 
Piperazine,   derivatives  of  (van   DOBP), 
A.,  i,  827. 

I  i-  u  i       A  ,  i.  789. 
dinitratc  of,  and  cKniuro   n  \s  Dort  . 

A.,  i,  327. 
Piperazine  1:4  diacetic  acid  and  its  salts 
and  amide  and  dihydrochloride  (van 

DOHP),    A.,  i.  B 

Piperazinediacetonitrile     (v\s     Dobf), 

A.,  i. 
1:4  Pipcrazinedicarboxylic  acid,  D. 

v       I i       >   .   i. 

Piporic  acid,  menthyl  ester,  and  b 
wli  and  then   rot  1 1 ■  > i v  povrai  i  (Hti 

i 1     i  ■,       r 


Piperidine,   synthesis  of  inactive  lysiue 
from  (v.  Braun),  A.,  i,  229. 

and  tetrahydroquinoline  rings,  relative 
stability  of  (v.  Bravn),  A.,  i,  604. 

periodide  (Linarix),  A.,  i,  769. 
Piperidine     series,     new     instance     oi 

nitrogen   isomerism   in   the    (Lapen- 

burg  and  Sobrcki),  A.,  i,  831. 
Piperidine,  the  system :  cvclohexane  and 

(Mascarelli  and  Constantino),  A., 

ii,  790. 
4-Piperidinoconmarin    {bmzotetronpiper- 

idide)  (Anschutz,  Ansi-aph,  Fresen- 

lrs.  and  Claus),  A.,  i,  662. 
Piperidinocyanamide        aniline        and 

guanidine      derivatives       and      their 

picrates      and      platinieyanides      (v. 

Braun),  A.,  i,  507. 
Piperidinomethyleneoxime  acetate, 

cyano-   (Wielanp  and  Gmelin),  A., 

i,  611. 
3-Piperidino-l-methyl-A3-n/o7ohexene- 

4  carboxylic  acid,  ethyl  ester  (Khtz 

and  Merkel),  A.,  i,  157. 
Piperidonium    cyanide    (Michael    and 

Hibbert),  A.,  i.  91. 
Piperidylacetonitrile  picrate(v.  EtBAUN), 

A.,  i,  508. 
Piperidylamylcyanoethylamine         and 

amine     from     hydrolysis    of,    and    its 

piorate      and      platiniohloride      (v. 

Bbauh),  A.,  i,  508. 
Piperidylamylcyanopropylamine       and 

piperidylamylpropylamine     and      its 

picrate      and      platinichloride      (v. 

Hi:  UN".    A.,  i.  508. 
Piperidylcyanophenoxypropylpenta- 

methylenediamine    (v.    BRAUN),    A., 

i,  507. 
2-Piperidyldimethylcarbinol     and      its 

additive  salts  (SOBK  Kt),  A.,  i,  51. 
Piperidylformanilde    (RuHXatANK),    T., 

11:'.  ' 
Piperidyl/scoxazolone,  oximino-,  and  its 

barium    and     piperidene    derivatives 

(Wit  i  IKO  and  (Imri.in),  A.,  i,  811. 
3-Piperidylphenol.    2:6-<Knitro  t-aoetyl- 

amino-  (Mkltjola  and  II  ai  ),  T.,  1049. 
8  Piperidyl  a  phenylethyl    alcohol   and 

it-*  salts    (Rabb,    Sohnbidbb,    tad 

r.iv  isi  ii  .   \..  i.  118, 

Piperidylpropionic   acid    and     r 

and  etlivl    ,  Itai    |  I. "ll  i  l  B  and    l\U«  ), 
A.,   l.    179. 

3  Piperidylpropionio   acid,    ethyl  aatajr, 
pit  rata  and  bydrobromidi  i  f.  Bt 

A.,  i, 
Piperolidinc  ■  i,  turn   rjrntheail 

.'I     (LOFT!  I  l:    and     I'l  DOBI  ).     A.,    i, 
ind    B  Hat),    A.,   i. 
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2-Piperolidone    and     its    salts   and    3- 

hydroxy-  (Loffler  and   Kaim),  A., 

i,'l79. 
Piperonal,    action     of    nitric    acid    on 
(Salway),  T.,  1163;  P.,  160. 

"rf/chloro-"    (I'auly),    A.,     i,     165; 
(Pauly  and   Alexander),    A.,    i, 
590  ;  (Babger),   A.,  i.  240. 
Piperonaldehydev'-tolylhydrazone 

(phototropic  substance)   (Padoa   and 

Geazianii.  A.,  i,  965. 
Piperonylbutyric  acid,   menthyl    ester, 

and  brucine  salt,  and  their  rotatory 

powers    (Hilditch),    T.,    1573;    P., 

214. 
Piperonylidenebenzidine   (Torrey    and 

Clarke),  A.,  i,  421. 
Piperonylidenehippuric     acid    and    its 

methyl  and  ethyl  esters  and  anhydride 

(Krotp.    Decker,    and    Zoellner), 

A.,  i,  38S. 
Piperonylidene-2:6-lutidine  and  its  salts 

(Bramsch),  A.,  i,  414. 
7-Piperonylidenepicoline   and   its    salts 

(Bramsch),  A.,  i,  414. 
Piperonylidene-»itoluidine  (Sexier  and 

SHErHEARD),  T.,  1954. 
Piperonylidene-2:4:6-trimetb.ylpyridine 

and  its  salts  (Bramsch),  A.,  i,  415. 
Pipette,    automatic,    for    sodium    hydr- 
oxide solutions  (Benedict),    A.,   ii, 

611. 
Pipettes,  tap  (Tolmacz),  A.,  ii,  90. 
Pitchblende     from     St.     Joaehimsthal, 

estimation    of    the    radioactivity    of 

(Step),  A.,  ii,  635. 
Pituitary    body,    the    human    (Halli- 
burton, Candler,  and  Sikes),  A., 
ii.  417. 

action  of  extracts  of  (Dale),  A.,  ii, 
1036. 
Placenta,     chemical     investigations     of 
(Higuchi),  A.,  ii,  76. 

enzvmes  of  the  (LiJB  and  Higuchi), 
A.,  ii,  1034. 

pharmacological       actions       of      the 
(Higuchi),  A.,  ii,  503. 

ash   constituents  of   the   (Higuchi), 
A.,  ii,  1034. 

human,    purines    and    purine    meta- 
bolism   of   (Wells    and   Cooper), 
A.,  ii,  1034. 
Placental  extracts,   pressor  substances 

in  (Rosenheim),  A.,  ii,  416. 
Plagioclase     [Andesine)     from      Monte 

Palmas  (between  Sassari  and  Alghero) 

(Millosevich),  A.,  ii,  248. 
Plait-point  temperatures.     See  Critical 

temperature. 
Plant,  are  the  cinchona  alkaloids  a  pro- 
tection for  the  !  (van  Leebsum),  A.,  ii, 

513. 


Plant,  cell,  the  moving  out  of  calcium  aud 
magnesium  ions  from  the  (Niklew- 
ski).  A.,  ii,  694. 

cultures,  sodium  as  a  partial  substitute 
for  potassium  in  (Hartwell  and 
Pembee),  A.,  ii,  754. 

embryo,  nutritive  effect  of  amides  on 
the  (LefBVBE),  A.,  ii,  83. 

green,  nutritive  effect  of  amides  on  the 
(Lefevbe),  A.,  ii,  83. 

leaves,  phosphoric  acid  in  (Seissl), 
A.,  ii,  824. 

phosphorus  metabolism  in  the 
(Staniszkis),  A.,  ii,  923. 

respiration  and  alcoholic  fermentation, 
relation  between  (Kostytscheff), 
A.,  ii,  84. 

seeds,  amounts  of  calcium  and  mag- 
nesium in  (Schtjlze  and  Godet), 
A.,  ii,  83. 

conjugated  phosphoric  acids    of  (Le- 
vene),  A.,  i,  290. 
Plants,  development  of  perennial,  com- 
pared with  that  of  annuals  (Andbe), 
A.,  ii,  174,  337. 

effect  of  different  relations  of  calcium 
and  magnesium  on  the  development 
of  (Benabdini  and  Cup.so),  A.,  ii, 
606. 

photodynamic  action  of  chlorophyll 
and  its  relation  to  the  photo- 
synthetic  assimilation  of  (Haus- 
mann),  A.,  ii,  423. 

loss  of  nitrates  and  hydrogen  cyanide 
during  desiccation  of  (Coupekot), 
A.,  ii,  257. 

the  carbon  assimilation  process  in 
(Euleb),  A.,  ii,  423. 

direct  absorption  of  nitrites  by  (Per- 
ciabosco  and  Rosso),  A.,  ii,  603. 

nitrogenous  nutrition  of,  by  amino- 
compounds  (Pebotti),  A.,  ii,  515, 

direct  assimilation  of  ammonium  salts 
by  (Hutchinson  and  Miller},  A., 
ii,  923. 

nutrition  of,  with  formaldehyde,  and 
carbon  dioxide  assimilation  by  (Bo- 
kobny),  A.,  ii,  695. 

nutritive  solutions  for,  various  relations 
between  calcium  and  magnesium  in 
(Konowaloff),  A.,  ii,  695. 

disassimilation  in  (Deleano),  A.,  ii, 
512. 

theory  of  respiration  of  (Palladin), 
A.,  ii,  511. 

the  prochromogen  of  the  respiration 
chromogen  of  (Palladin),  A.,  ii, 
511. 

influence  of  radium  radiations  on 
chlorophyllic  and  respiratory  func- 
tions of  (H^bebt  and  Kling),  A., 
ii,  753. 
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Plants,  differences  of  susceptibility  of,  to 
stimulation  (Takeuchi),  A.,  ii,  922. 

the  effect  of  light  on  the  formation  of 
protein  in  (Zaleski),  A.,  ii,  424. 

distribution  of  rennet  in  the  parts  and 
tissues  of  (Gerber),  A.,  ii,  512, 

zinc  in  (Javillier),  A.,  ii,  173. 

use  of  ferrous  arsenate  against  insect 
parasites  of  (Vermorel  and  Dan- 
tony),  A.,  ii,  261. 

elaboration  of  nitrogenous  matter  in 
the  leaves  of  living  (Andre),  A.,  ii, 
693. 

elaboration  of  phosphorus-containing 
material  and  saline  substances  in 
the  leaves  of  living  (Andre),  A.,  ii, 
754. 

influence  of  anaesthesia  and  of  cold  on 
the  fission  ol  glucosides  in  (Guig- 
nard),  A.,  ii,  823. 

influence  of  oxygen  on  the  decomposi- 
tion of  (Cahbone  and  Marincola- 
Cattaneo),  A.,  ii,  83. 

containing  hydrogen  cyanide,  rapid 
method  for  detecting  (Mikande), 
A.,  ii,  824. 

occurrence  of  glycyrrhizic  acid  in 
(T8CHIR0H  and"  Gaui-hmanx),  A., 
ii,  85. 

origin  and  physiological  function 
of  pentosans  in  (Ravenna  and 
Cereser),  A.,  ii,  1046. 

cyanogenetic  (i>e  Jong),  A.,  ii,  424. 

etiolated,  photodynamic  action  of  ex- 
tracts of  (Hatsmann  and  v.  Poet- 
hkim),  A.,  ii,  926. 

green,  behaviour  of,  towards  gaseous 
formaldehydo  (Graft:  and  VlBSBR), 
A.,  ii,  922. 

higher,  fermentative  cleavage  of  am- 
monia   in   (Kiksel),    A.,    ii,    694; 

(Butkxwitboh),  A.,  ii,  1040 
are  amines  assimilable  by  1  (Mol- 

i.iAiiD),  A.,  ii,  1046. 
phosphorus  and  formation  of  amino- 

acids  in  (Sooth  i),  a.,  ii,  17-. 
urease  in  (Takxuoki),  A.,  ii,  925, 
ammonia  as  ■   di  compo  it  ion  pro 

■  I  in- 1  ofthe  nitrogenous  compounds 

In  the  Bi  1  a  1  «  1 1 »  a  i,  L,  ii,  124 
x  a  11  alar,  re  ptratory  gaseoui  exch 
in  aerial  v,   1  of(K is), 

A.,  1 

mioroohemioal  deteotion  of  phosp 

in  1  r,,i-,,.i,,i  v-.-.i .    \.,  11,  810, 

Plaima  and   bloc  lea,  Influei 

ol    carl  "l"    mi   divi  ilon   ol 

oloctrolyb      between    (8pi  bo      nd 
II  1  »D]      on),  a.,  Ii,  167, 

hi,  ■  1 1 1 1 . - 1 . ■  1 1  . ■ .  111  agglutinin 
nl  in  (DniTi  1  and  W  ulki  a). 


Plasma  membrane.     See  Membrane. 
Plasteins   iLevexe   and   van   Slyke), 

A.,  i,  277. 
Plasticity  of  crystalline  salts  (KuRNA- 
koff  and  SCHEMTSOHUSCHNY),  A.,  ii, 
S55. 
Platinous  compounds.     Sec  under  Plati- 
num. 
Platinum,  tervalent  (Wuhler  and  Mak- 
tin),  A.,  ii,  1024. 
specific  heat  of  (White),  A.,  ii,  966. 
fulminating,  preparation  of  ( J acobsen), 

A.,  ii,  897. 
volatilisation   of,    in   evacuated    glass 

vessels  (Knocks),  A.,  ii,  211. 
melting  point  of  (Feuy  and  Chevex- 
eau),  A.,  ii,  321  ;  (Waidner  and 
Burgess),  A.,  ii,  584. 
colloidal   solutions    of,    absorption    of 
hydrogen    by    (Kf.rnot    and    Xl- 
qi'ESa),  A.,  ii,  878. 
solid  solutions  in  the  dissociation  of 
the  oxides  of  (Wuhler  and  Frey). 
A.,  ii,  322. 
Platinum  alloys  with  antimony  (Fried- 
BIOS  and  LeROTJX),  A.,  ii,  245. 
with    lead,    nature    of    ,  Pl'siiiN    and 
Laschtschbnko),  A.,  ii,  322, 
Platinum  compound  analogous  to  purple 

,,i  1  lassius   Wuhler),  A.,  ii,  245. 
Platinum    sssjutoxide    and    trichloride 
(Wohlbr   and    Martin),    a.,    ii, 

1024. 
dioxide,   decomposition   of   platinous 
hydroxide  into  (WflHLERand  Mai: 

HN),  A.,  ii.  1021. 

./•/oxide  (Wohlbr  and  Martin),  A., 

ii,  898. 
selenides  (MlNOZZl),  A.,  ii,  898, 
Platinous    hydroxide,   decomposition 
of,  into  platinum  dioxide  and  metal 
(Wmi  1.1:1:    and    Martin),    A.,    ii, 
1024, 
Diamminoplatonitrite  I  Hoi-maw  and 
I'.i  OHNXB  .   ft.,  1.  788. 
Platinum  organic  compounds: — 
Platinum  alky]  compounds  (Popi  and 
i'i  11  mi,  T.,  r>71  ;   P.,  B6, 
di-d-propylcm  diamine  chloride  and 
nitrate  (Tbohuo  lbff  ami  Boki  11 

-111     \  .  1.   188. 
Platinocyanides,     results    "I'   001 
1 1 1  tain    i>\ dratod,    in    liquid    air 

Ki       01       I     I      1.  c.c.i. 
I)  in  in  111  inn!  1 1n1clhylpl.it  in  ic  Iodide 

i  POP]     Lilt]   I'i   v .  ill  -.  |,  T.,  c7:l. 
Trimcthylplatinic   potassium  plalino 

,  >.  .mi!.     Pops  and  I'i"  mum  .  'I'., 

Trinitrito  ■/•  toluidinoplatolc  aold, 
toluidino  all  i  Hoi  M  vn\  and 
I'.i  .  iineh),  A.,  i.  788, 
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Platinum-black,  the  supposed  hydrolytic 

action  of  (Grove  and  Loevenhart), 

A.,  ii,  490. 
Platinum  group,   catalytic    actions    of 

colloidal   metals    of  the    (Paal    and 

Roth),  A.,  i,  358  ;  (Paal and Geroi), 

A.,  i,  381  ;    (Paal  and  Hap.tmann  . 

A.,  i,  545,  926. 
Platinum  metals,  action  of  phosphorus 

halides  on   (Strecker  and  Si' hut.  i- 

gix),  A.,  ii,  585. 
Plumboniobite    mineral    (Mauser    and 

Finckh),  A.,  ii,  676. 
Plumosite  from  Fclsiibanya,  analysis  of 

(Loczka),  A.,  ii,  15:J. 
Poisons,  the  Gasparini  electrolytic  pro- 
cess for  removal  of  organic  matter  in 

the  detection  of  (Mioraxdi),  A.,  ii, 

342. 
Poisoning  by  acetonitrile,  protection  to, 
bv  thyroid  feeding  (Beebe),  A.,  ii. 
509. 

by  acids  (Eppixger  and  Tedesko), 
A.,  ii,  333  ;  (Pohl),  A.,  ii,  599. 

by  carbon  monoxide  by  explosion  gases 
(Lewis  and  Poppexberg),  A.,  ii, 
690. 

cobra,  and  hemolysis  (Bang),  A.,  ii, 
681. 

by  lead,  experimental  (Goadby),  A., 
ii,  508. 

by  mercury  with  simultaneous  action 
of  hirudin  (Kohan),  A.,  ii,  920. 

mercurial,  of  men  in  the  respiration 
calorimeter  (Carpenter  and  Bene- 
dict), A.,  ii,  508. 

with     inorganic    and     organic    acids 
(Szili),  A.,  ii,  1042 
Polarimeter.  See  under  Photochemistry. 
Polarisation  of  light.    See  under  Photo- 
chemistry. 
Polonium,  heat  developed  by  (Duaxe), 

A.,  ii,  637. 
Polyci-rboxylic    acids,    unsymmetrical, 

course  of  Friedel-Craft  reaction  with 
Kip.pal),  A.,  i,  509. 
Polydactylin  (Zopf),  A.,  i,  238. 
Polygonum    '  ,  yield  of  leaves 

of,  with  abundant  nitrogenous  manure 

(Takeuchi),  A.,  ii,  927. 
Polyiodides  (Olivap.i),  A.,  ii,  128,  226. 
Polymerisation    of    aromatic    ethyleuic 

compounds        (FrANCESCONI         and 

Puxeddu),  A.,  i,  226. 
Polymerism  as  tlie  cause  of  the  dill' 

of    colour   of    halides   and    sulphites 

(Hahtzsch),  A.,  i,  198. 
Polynaphthenic  acids  'Cii  aritsciikiiff), 

A.,  i,  154,  471. 
Polynitrobenzene  derivatives,  the  chro- 

mophore  of  salts  from  (HaNTZSCH  and 

Picrox),  A.,  i,  467. 


Polynitrophenols,    constitution    of,     in 
alkaline     solution      (Buttle      and 
Hewitt),  T.,   1755  :   V.,  231. 
Polypeptides,    preparation    of    definite 
natural  (Hugouxexi;  and  Morel), 
A.,  i,  195. 
synthesis    of   (Fischer    and    Stein- 
groever),  A.,  i,  366  ;  (Fischer  and 
Gerxgross),  A.,  i,  367  ;   (Abder- 
haldex,  Hirsch,  and   Schvler), 
A.,   i,    769  ;    (Abderhalden   and 
Brossa),  A.,  i,  800;  (Fischer  and 
Gluud),  A.,  i,  887. 
containing  /-tryptophan  (Abderhal- 
den), A.,  i,  603. 
cleavage      of     (Abderhalden     and 
Brahm),   A.,  i,    73;    (Abderhal- 
den,  Caemmerer,    Pixcussohx), 
A.,  i,  345. 
Polyporus  ignarius,  chemistry  of  (Zell- 
ner),  A.,  ii,  175. 

tna  nUUans,  acid  and  derivatives 
from  (Bamberger  and  Laxdsiedl), 
A.,  ii,  922. 
Polysulphides.     See  under  Sulphur. 
Poonahlite,  identity  of,  with   mesolite 

(BowKAN),  A.,  ii.  677. 
Poplar  bud  oil  (Schimmel  k  Co.),  A., 

i,  114. 
Populase  (Weevers),  A.,  ii,  1047. 
Porcelain,   size   of   the    pores  in,  and 
osmotic  effects  (Bigelow  and    Bar- 
tell),  A.,  ii,  979. 

co.    See  Porphyry,  red. 
Porphyry,  red  (porJUlo  rosso  antico)  (Cou- 

tat).  A.,  ii.  64. 
Portland  cement.     See  Cement. 
Potash   apparatus,  new   (Losanitsch), 

A.,  ii.  270. 
Potash  deposits,  occurrence  of  ammouia 
and    nitrates    in    (Biltz),    A.,    ii 
900. 
of  Stassfurt   and  Vienenburg,    occur- 
rence of  ammonia  and   nitrates   in 
(Biltz  and  Marcus),  A.,  ii,  571. 
of  Stassfurt,   occurrence   of  copper  in 
(Biltz  and  Marcits),  A.,  ii,  1011. 
Potassium,  atomic  weight  of  (Hinrichs) 
A.,  ii,  400. 
radioactivity  of,  with  special  reference 
to  solutions  of  its  salts  (Campbell), 
A.,  ii,  8. 
photoelectric    sensitiveness    of,  as    a 
function  of  the  wave-length  (Hai.l- 
WACHS),  A.,  ii.  952. 
vapour,     anomalous     dispersion     by 

(Bevan),  A.,  ii,  773. 
in  cerebro-spin.il  fluid   (Myers),  A. 

ii,  500. 
contraction   of   muscle,   influence    of 
sodium   and    calcium   chlorides    in 
the  (ZOBTHOOT  ),  A.,  ii,  251. 
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Potassium    alloyB     with    sodium,    new 
formation  of  liquid  (J aubert),  A.,  ii, 

41. 
Potassium  halogen  salts,  compressibili- 
ties of  (Richards  aud  Jones),  A.,  ii, 
214. 
Potassium  salts,  radioactivity  of  (Hen- 
riot),    A.,    ii,    458;    (Henriot    and 
Vavoh),  A.,  ii,   635  ;  (Strong),   A., 
ii,  715. 
Potassium   perborates,    and    antiseptic 
properties  of  (v.   Girsewald  and 
Wolokiiin),  A.,  ii,  312. 
bromide,  colloidal  (Paal  and  Zaun), 

A.,ii,  235. 
iridibromide  (GuTBIER  andRiESs),  A., 

ii,  1025. 
carbonate,  hydrates  of  (de  Forcrand), 

A.,  ii,  664. 
chlorate  containing  bromate   (Piesz- 

czek),  A.,  ii,  516. 
chloride,  colloidal  (1'aal  and  Zaiim. 
A.,  ii,  286. 
and    hydroxide,   electrical   conduc- 
tivities,   densities,    and    specific 
heats  of  solutions  of  (JAQUEROD), 
A.,  ii,  293. 
ruthenium  chloride,  velocity  of  liydrn. 
lysis  of  (Lind  and  Buss),  A.,   ii, 
743. 
bichromate,   monoclinic    modification 

of  (HAUSEB  and   HERZFELD),  A., 

ii,  1001. 
action  of,   on   carbonatea,   nitrites, 
and   mixtures  of  carbonates  and 
nitrites,  carbonates  and  sulphites, 
and     carbonates     and     sulphides 
(MABLE),  T.,  U92;   P.,  154. 
perohromate   (Hofmann   and    Buoh- 
nek),    A.,    i,    037  :    (BlBSENlrBLD), 
A.,  ii,  51. 
thallic  fluoride  (Gbweokb),  A.,  u,  -r'7,. 
hydroxide,  laboratory  preparation  of, 
free  from  carbonate  (Jobissbn  and 
l'li.nrci),  A.,  ii,  811. 
alcoholic      preparation     of     (van 

Raaltb),   A.,  ii,  400. 
and  chloride,  i  leotrioal  oonductn  i 
i  ii  ,  densities,  and  specific  heals 
ol  solutions  of  (Jaqobrod),  A., 
ii,  298, 
Iodide,  colloidal  (Paai  and  Zahn),  A., 
ii,  285. 
oonunermal,   preeenoe  ol   iodati    In 
:.i  i  n    .    \  .  ii.   1050 
mercuri-iodidc(HoFLBand  Vxevuxhi  . 
A.,  ii.  I'M  I 
,  ontainingoamphoi  ofcrj  I  illisatiou 
M  m   ii    u>a    Bthi  hu  k        I 

msTaarl  Iodide  I  ndj     ol 

Daw  o    I    I     B70  ;  P.,  IM. 


Potassium    permanganate,     deciuormal 
solution  of  (Collitt),  A.,  ii,  96. 
and  manganese   sulphate,    reaction 
between,  in  acid  solution  (Sirkar 
and  Dutta),  P.,  249. 
nitrate,    formation   of,    from    sodium 
nitrate  and  potassium  carbonate 
from  the  standpoint  of  the  phase 
rule  (Kremann  and  Zitek),  A., 
ii,  572. 
fused,  and  tellurium  dioxide,  reac- 
tion between  (Lenher  aud  Pot- 
ter), A.,  ii,  231. 
and  antimony  fluoride,  double  salt 
of  (Rosenheim  and  Gkunisaum), 
A.,  ii,  244. 
estimation  of  nitrogen  in  (Kleiuer), 
A.,  ii,  517. 
nitrite,  precipitation  of  cobalt  by  (DE 

Koninck),  A.,  ii,  269. 
cobaltinitrite,    composition   of  (Con- 
NINGHAM  and  1'krkin},  T.,  1567. 
precipitation  of  (DE   Kmninck),  A., 
ii,  520. 
meiasilicate,  binary   Bystem   of,   with 
lithium  nietasilicate( Wallace),  A., 
ii,  665. 
sulphate,    is   it    physiologically  acid  .' 

Abo),   A.,   ii,  926. 
sodium   sulphate,    luminesoenoe    and 
crystalline  form  of  (LlNDIHEB,),  A., 
ii,  950. 
and  sodium  sulphites,  existence  of  iso- 
meric double   (AKBU60FF),    A.,    ii, 
573. 
oriAopervanadate(MEUKOFFandJELH- 

0HAN1NOFF),  A.,  ii,  67  1. 
Potassium  a.,  int..   the   system:   potass 
inin    sulphate   and,   at   25     (Fox  . 
T.,  886  :  P.,  128. 

ferricyanide  and   ferric   chloride,   re- 
action between  (K  ixo),  A-.  i,  168. 

double  and  triple   ferrooyanidaa  with 
magnesium,  aluminum,  cerium,  and 

ami tarn  I  Robinson),  T.,  1353  ; 

P.,  196. 

trimethylplatinicplatinooyanide(Pon 

and  Pi  Mill  1  |,  T. .  576, 

stannitiiiocyanate     I  w  i  isi  imd   and 

Bambs),  A,,  i.    162 
ant  imonj  oxalate  and  antimony  fluoi 

Ida,  double  sail  ol  [Robknbi  at  and 

Cl.i  NBAl  U),   &..,  'I.  '-'I  I. 

Potassium,  estimation  of,   as   pho 

mnlvlidate  (8l  HI  l(  BT),    A.,    11.    94, 

estimation  of,  rolnmetric  illy,  in  animal 
fluids  (Dbi    in  i  .  a.,  ii.  94. 
Potential.     See  under  Elootroohemietry. 

Praseodymium,   absorptions] trum   of 

Si  \iii  |,   A.,   ii.   77a. 

bromati    J  mi    and  I  ■     ■  v> 

ii.   . 
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Praseodymium       chloride,      absorption 

spectra      of,      in      various      solvents 

(Jones     and      ANDERSON),      A.,     ii. 

197. 
Precious  stones,  action  of  radium-  and 

Rbntgen-rays  on  the  colours  of  (Doel- 

ter),  A.,  ii,  109. 
Precipitates,  hydration  of  (Pickering), 

T.,  123  :  P.,  12. 
Precipitation,  fractional,   from   solution 

(Blackman),  A.,  ii,  648. 
Precipitin  reactions  (Schmidt),  A.,  ii, 

69. 
Preservatives  and  autolysis(SALKo\vsKi). 

A.,  ii,  1035. 
Pressor    amines,     physiological    action 

of    (Dale     and     Dixon),     A.,     ii, 

688. 
Pressor    substances     in     placental    ex- 
tracts      (Rosenheim),       A.,       ii, 
416. 

in   putrid   meat  (Barger  and   AVal- 
roi.E),  A.,  ii,  254,  416. 
Pressure,  effect  of,  on  the  natural  ionisa- 

tion  in  a  closed  vessel  (Wilson),  A., 

ii,  205. 
Pressure  regulator  for  vacuum  distilla- 
tion (Reiff),  A.,  ii,  642. 
Probabilities,   theory  of,  Goldberg  and 

Waage's  law  from  the  point  of  view  of 

the(VOLNITSOH-SjANOSCHENTZKY),A., 

ii,  218. 
Proline,    synthesis    of    (Fischer     and 

Zemplen),  A.,  i,  303. 
(/-Proline  (Fischer  and  Zemplen),  A., 

i,  793. 
Prolines,  synthesis  of  the  two  optically 

active  (Fischer  and  ZEMPLEN),  A.,  i, 

793. 
Propaldehyde,  o-amino-,  p-nitrophenyl- 

osazone   of  (Neuberu  and   EanskV), 

A.,  i,  702. 
Propaldehyde-;»-nitrophenylhydrazone 

(Erdmann,    Bedford,   and    Raspe), 

A.,  i,  358. 
cyclopropane  (PABTHEIL),  A.,  i,  143. 
o/c/oPropanecarboxylic  acid,  bromination 

of  (Kijner),  A.,  i,  694. 
Fropanedicarboxylic     acid.       See     Di- 

niethylmalonic  arid. 
Propenyl     and     alkyl     compounds     in 

ethereal  oils,  separation  of  (Balbino), 

A.,  i,  401. 
Prophyllotaonin,    ziiu-   iMalakski   and 

Marchlewski),  A.,  i,  947. 
a-Propio  j3-iminobutyric    acid    and    its 

ethyl  ester  and  its  nitroso-dcrivative, 

hydrochloride,  and  picrate  (Stadni- 

koff),  A.,  i,  772. 
"'-Propionacetal,     o-amino-,     and     its 

picrate  and  normal  oxalate  (FlSOHEB 

and  Kametaka),  A.,  i.  218. 


Propionanilide,  m-chloro-  (Davis),  T., 

1398. 
Propionic  acid,  latent  heat  of  fusion  and 
specific  heat  of  (Massol  and  Fau- 
con),  A.,  ii,  791. 
preparation     of    anhydride     of,    and 
action  of  sulphur  monochloride  on 
silver    salt    (Denham),   T.,    1238  ; 
P.,  179. 
Propionic  acid,  a-bromo-,  interaction  of, 
and   its  sodium  salt,  with  water 
and    with   alkali    (Senter),    T., 
1827;  P.,  236. 
ethyl     ester,    and    ;>-tolualdehyde, 
action     of     admixed,     on     zinc 
(Strschalkovsky),  A.,  i,  304. 
1-  a-bromo-,  conversion  of,  into  active 
methylsuccinic  acid   (Fischer  and 
Flatau),  A.,  i,  205. 
7-<richloro-/3-amino-  (Diels  and  Seib), 

A.,  i,  886. 
a-nitroso-,   ethyl  ester  (Schmidt  and 
Widmann),  A.,  i,  454. 
Propionobornylamide  (Frankland  and 

Barrow),  T.,  2025  ;  P.,  263. 
Propionylacetic  acid,  78-rfi'chloro-,  ethyl 

ester  (Schlottebbeck),  A.,  i,  550. 
"Propionylamino-/)-cresol       and        its 
propionate (AtTWERS  and  Eiseni.ohb), 
A.,  i,  916. 
2-Propionyl- 1  -benzyl-2-methylpyr- 
rolidone  aud  its  oxime  (Kuhling  and 
Frank),  A.,  i,  955. 
a-.Y-Propionyl-3:5->/d>romo-2  hydroxy- 
benzylphenylhydrazine        (Auwers, 
Hirt,  and  Muller),  A.,  i,  224. 
Propionylcellulose  (Knoll  &  Co.),  A., 

i,  290. 
2-Propionyl  5-ethoxyphenoxyacetic  acid 
(v.  Kostanecki  and  Tambor),  A.,  i, 
320. 
2-Propionyl- 1-ethyl- A' -riA'/rypentene  and 
its  oxime  aud  semicarbazone  (Blaise 
and  Kcehler),  A.,   i,  287. 
Propionyl<7/<7nhexanone     (Blaise     and 

Kcehler),   A.,  i,  479. 
■  '-Propionyl-i'-/.«dencine,  a-bromo-  (Ab 

DKRHAI.DEN,   lIlRSi'H,  and   SCHULEE) 

A.,  i,  770. 
Propionylmethylcarbinol  (Pastureav) 

A.,  i,  208. 
o-Propionyloxybenzoic    acid,     a-bromo 

(Chemische  Fabrik  von  IIeyden) 

A.,  i,  798. 
l-Propionylci/c7opentan-2-one     and     its 

methyl  and  ethyl  derivatives  (Blaise 

and  KrKHi.ER),  A.,  i,  479. 
Propionyl  A'-phenylglycine,     a-bromo-, 

and  its    methyl   ester   (Fischer   and 

Hi  in.'.  A.,  i,  838. 
Propiophenone,    /3-chloro-,    and    a/3-rf/- 

bromo-  (Kohler),  A.,  i,  939. 
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Propiophenone-o-carboxylic  acid,  3:4-di- 

bromo-  (Simoxis  and  Arand),  A.,  i, 

933. 
Propoxyacetonitrile.    amide    of    (Gau- 

thier),  A.,  i,  354. 
"Propoxybenzyl      bromide,      !'<bromo- 

(Avwers,  Hirt,  and  Mulleh),  A.,  i, 

223. 
fl-Propoxybutan-y-one  (Gauthier).  A., 

i,  354. 
4-Propoxy-7-methylcoumarin-3-carb- 

oxylic  acid,  ethyl   ester   (Ansch&tz, 

Waoneb,  and  Juxkersdorf),  A.,  i, 

ti63. 
a-Propoxypropionitrile  (Gauthier),  A., 

i,  354. 
4  K-Propoxyquinazoline    (Bogert    and 

May),  A.,  i,  329. 
ii  -Propyl   alcohol  and  water,   viscosity- 

coneeutration       curves       for      (Dun- 

stan    and    Thole),    T.,    1559;    P., 

219. 
('wPropyl  alcohol,  condensation  of,  with 

its  sodium  derivative  (Guerbet),  A., 

i,  690. 
Propyl  antimonite  (MauKey),  T.,  607  ; 
P.,  98. 

iodide,    condensation    of,    with   ethyl 
acetoacetate,    by  calcium    ethoxidc 
(Pekkin  and  Pratt),  T.,  162. 
Propylammonium  tongstate   (Ekeley), 

A.,  i,  556. 
Propyl-  ami   isopropyl-amnionium  iridi- 

elilorides    (GUTBIEB   and    Lindner), 

A.,  ii,  1026. 
Propyli'aoamylamine      (Nabatiek     and 

Maimik),  A.,  i,  293. 
-,  I  v/»Propyl-A0-amylene  (Burvi.ANTsl, 

A.,  i,  228. 
/i-Propylbenzene,    formation    of    aeeto- 
phenones  from  derivatives  of  (Mam- 
em,    PxiNU,    and    BlGNAJIl),   A.,    i, 
721. 

p-benzoylamino-  (Sohi  i.rz  and  Pebi), 
A.,  i,  898, 
'  Propylbenzenesulphonamide  (SCHl  i.i/. 

Mnd  POhbxb),  A.,  i,  899. 
2       Propylbenzopyronium    ferriohlori  i. 

I  I  'i.i  k  i  a  ;uicl  \ .  Fbllbnbbro),  A.,  i, 

117. 
Propyl- f  bromoamylcyanamide.  y- 

bromo.  |  ( .  Kit  mm,  a.,  i,  I 
Propylboric  acid.     See  under  Boron, 
Propyl  «  bromoamy limine,        "y-l 

bydrobromide    (v.    Brauh),    A.,    i, 

'.07. 

Propyl- Afl-butylene' To: n  n\is|, 

A  ..  I, 
1       Propyl  ,n  cresol,  a  In 

II ■    ai  •!  I'.  W  It),  A.,  i,  572. 

0  ''"Propyl    ,.  oroBol,  o-hyd 

(HOIUINO  and  IIaim),  A.,  i,  .'.71. 


cycZoPropyldimethylcarbinol,  and  chlor- 
ide, bromide,  iodide,  and  acetate   ot 

(Bruylaxts),  A.,  i,  227. 
Propylenecatechol,        bisethoxymethyl, 

ether  of  (Hoerixg  and  Baum),  A.,  i, 

572. 
'^-Propylenediamine  and   derivatives  of 

the  optically  active  propylenediamines 

(Tschugaeff  and   Sokoloff),  A.,  i, 

137. 
Propylenediammonium         i  ridicli  1  orid  e 

(Gutbier    and    Lindner),     A.,    ii, 

1026. 
Propylenedicarboxylic   acid.     See    Ita- 

conic  aeid. 
"-Propylenephenol       (Hoering        and 

Baum),  A.,  i,  571. 
ri/./i.Propyl-ethyl-   and  -wopropyl-carb- 

inols  and  their  acetates  (Bkuyi.ax  is), 

A.,i,  227. 
ci/cfoPropyl  ethyl  and  /^.propyl  ketones 

(Biiuyi.ants),  A.,  i,  227. 
Propylglyoxaline.        4-77y-<nchloro-fl- 

hydroxy-,     and     its     hydrochloride, 

nitrate,  and  oxalate  (Gerngross),  A., 

i,  189. 
'7/iA'Propylmethylethylcarbinol         and 

chloride,    bromide,     and     iodide     of 

(BbUTLANTS),  A.,  i,  228. 
n-    and    (so-Propyl    a-naphthylcarbam- 

ates  (Net/berg  and  Kaxsky),  A.,  i, 

690. 
l-i.wPropyli'.vVi.pentane,  3-bromo-  (Bou- 
VBAULT      and        Blanc),        A.,       i, 
108. 

2  Propylperimidine  and  its  salts  (Saiiis), 
A.,  i,   428. 

2-iMiPropylperimidine   and     its    hydro- 

i-liloride     and     nitrate     (Sachs     and 

Stkixer),  A.,  i,  970. 
p-ando-  s 'Propylphenyl  methoxymethyl 

ethers,     a-hydroxy-     (HoBBINO     and 

Baum),  a.,  i,  571. 

2-Propylpiperidine,  $  hydroxy-,  and  its 

sails  (Lufi'leu  and  Kkieokkm),  A., 

i,  ISO  ;   (LuFFLEB  ami  TSOHUNKX), 

A.,  1,  8  IB. 

■y-hy.lioxy  .  and  its  hydrochloride  and 

merounohloride  (LOri  1 1  D  and  I'm- 

\.,  1.  881. 
i\oPropyl>'."i'/»propane.  1  bromo   (Bl 

1  \ \  is  .  A..  1.  228. 
Propyl's'propylacetic    acid.      s<  1 
rropylvalenc  acid. 

Propylpropylono     and      its      Iri- 
bromo  derivative    (Bnm  us  is1.     \,. 
1,    ".-'7 
2-Propylpyrrolidino    ami     its    sail 

1  I.,  ii.-i-ii.  sni jiii..n v  1    del  Ivative    11 1  \ 
111:11  1  ,  a.,  i,  194 

3  /1  Propyl  4  quinazolono    (BOOKRI    ami 

Mat),  A.,  1,  889. 
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-Y-Propyltetrahydropapaverine   and  its 

picrate  (Pyman),  T..  1747. 
1-Propyltetrahydroquinoline      and     its 
salts  aud  methiodide  (v.  Bkaun),  A., 
i,  604. 
2-Propyltetrahydroi'soquinoline  (We  he- 
kind  and  Nev),  A.,  i,  514. 
2-Propyltetrahydroisoquinolinium-iod- 
ide-1-aeetic  acid,  raenthyl  ester  and  an 
isomeric  variety   of  (Wehekind  and 
Ney),  A.,  i,  514. 
/>-iwPropylthioltoluene    (Auwers    and 

Arndt),  A.,  i,  669. 
a-/>mPropylvaleric  acid,  a-eyano-,  ethyl 
ester,  and  the  (//-acid  and  its  metallic 
salts,  and  the  brucine  salt  of  the  d- 
acid  (Fischer and  Flatab),  A.,  i,  628. 
a-Propylvaleronitrile,    a-hydroxy-  (Ul- 

tee),  A.,  i,  294. 
Protagou,    so-called    (Rosenheim    aud 
Tebb),  A.,  i,  73. 
non-existence  of,  as  a  definite  chemical 
compound  (Rosenheim  and  Tebb), 
A.,  i,  860. 
Protamine,  composition,  derivative,  and 

synthesis  of  (Taylor),  A.,  i,  344. 
Protamines,  action  of  some  acid  chlorides 

on  (Hirayama),  A.,  i,  344. 
Proteic  acids  in  blood  (Browinski),  A., 
ii,  69. 
in  urine  in  health  and  disease  (Gawin- 
ski),  A.,  ii,  331. 
Protein  absorption  (Cohnheim),  A.,  ii, 
414  ;  (Cohnheim  and  Makita),  A., 
ii,  818. 
action    of    alkalis    on    (Kossel    and 

Weiss),  A.,  i,  542. 
amyloid  (Mayeda),  A.,  i,  274. 
cleavage,    autolytic,     non-dependence 
of,  on  presence  of  blood  (Bloch), 
A.,  ii,  1035. 
by  dilute  mineral  acids  (MATHIEU), 
A.,  i,  541  ;  (Oswald),  A.,  i,  979. 
cleavage    products,  value  of,    in   me- 
tabolism  (Abderhalden,  Mess- 
ner,  and "Windrath),  A.,  ii,  327  ; 
(Abderhalden),     A.,     ii,     817  ; 
(Abderhalden,      Frank,      and 
(Schittenhelm),  A.,  ii,  1033. 
] iii  i- v I   derivatives  of  (Hirayama), 
A.,  i,  341. 
constitution  of  (Pfluger),  A.,  i,  685. 
decomposition     with   different    diets, 
time     relations    in     the     course    of 
(BOE1  i'>  HER  and  VOGT),  A.,  ii.  817. 
deposition    of,  from  amides  in    sheep 

feeding  (Thaer),  A.,  ii,  608. 
destruction   of,   in    fever  (Shaffer), 

A.,  ii,  507. 
fate  of  the  non-hydroxylatcd  benzene 
ring  of,   in   the  animal  body  (Va- 
sii.ir),  A.,  ii,  250,  906. 
XCVI.  ii. 


Protein,  metabolism.     See  under  Meta- 
bolism. 

minimum,  the  physiological  (Mi- 
(  iiatd),  A.,  ii,  498. 

transfer  of,  in  inanition  (Woelfel), 
A.,  ii,  497. 

the  biuret  and  nitric  acid  tests  for 
(van  Norman),  A.,  ii,  452. 

combinations,  determination  of  iodine 
in  (RlGGS),  A.,  ii,  504,  699. 

estimation,  Esbach's  (Meyerhofer), 
A.,  i,  771. 
Proteins,    chemical    mechanics    of    the 
synthesis  of,  through  the  agency  of 
enzymes  (Robertson1,  A.,  i,  342. 

study  of  the  constitution  of,  by  the 
hydrolytic  action  of  hydrogen  fluor- 
ide (Hugounen<)  and  Morel),  A., 
ii,  195. 

hydrolysis  of,   by   acids   (Matuiei-), 

A.,  i,  541  ;  (Oswald),  A.,  i,  979. 

by  means  of  hydrofluoric  acid  (Hu- 

oiunenq    and    Morel),    A.,    i, 

685. 

partial  hydrolysis  of  (Abderhalden), 
A.,  i,  273,  859. 

leucine  fraction  of  (Levene  and  van 
Slyke),  A.,  ii,  947. 

bacterial  cellular,  chemistry  of 
(Wheeler),  A.,  i,  979. 

the  bacterial  degradation  of  the 
primary  scission  products  of 
(Branch),  A.,  ii,  692. 

comparative  digestibility  of  in  gastric 
juice  (Berg),  A.,  ii,  326. 

normal  digestion  of,  in  the  dog's  ali- 
mentary canal  (Abderhalden,  Lon- 
don, and  Reemi.in  ;  Abderhalden, 
Medigreceant,  and  London),  A., 
ii,  326. 

intestinal  digestion  of  (London),  A., 
ii,  817;  (London  and  Rivosch- 
SANDBERG),  A.,  ii,  1031. 

and  their  degradation  products,  inllu- 
ence  of,  on  the  activity  of  the  liver 
(Asheii  aud  Pletnew),  A.,  ii,  1035. 

influence  of,  on  the  solubility  of  elec- 
trolytes (Pauli  and  Samec),  A.,  i, 
537. 

of  rice  seeds  (SuzukIjYoshimura,  and 
Fuji),  A.,  ii,  927. 

of  the  sperm  and  ovaries  of  the  tunny 
fish  (Dezani),  A.,  ii,  163. 

different  forms  of  nitrogen  in  (Os- 
borne, LEAVENWORTH,  and  P.KANT- 
LEOHT),  A.,  i,  72. 

molecular  analysis  of  (Etard  and 
Vila),  a.,  i,  124, 

detection  of,  in  urine  (Plant  and  Ka- 
SiEAU),  A.,  ii,  840. 

See  also  Phospho-proteins  and  Serum 
proteins. 

1)3 
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Proteose,  behaviour  of,  .to  bromine 
water  (Salkowski),  A.,  n,  104. 

Proteose.,  excretion  of  total  nitrogen 
and  uric  acid  during  feeding  »  th 
(AsHBB  and  Reichexau),  A.,  11,  yi.5- 

Protocatechualdazine  (Knopfer),  A.,  i, 

188 
Protocatechuic  acid,  derivatives  of  (Ka- 

metaka),  A.,  i,  3S7. 
Protocatechuonitrile        m-dihydroxy- 
benzonitrile)      and       derivatives       ot 
Ewiss),  T.,1482;  P.,  210. 
Protocatechuyl    alcohol,   derivatives  of 

(Ewiss),  T.,1482;  P.,  210 
?.protocatechuyloxybenzoic  acid  ( k  am  i. 

taka),  A.,  i,  388.  .  . 

Protoplasm,     influence    of    aluminium 

salts  on  (Flvki),  A.,  ii,  M8,  1Mb 
Protozoa    and    alga,    lmng,    chemical 
permeability    of,    to    inorganic    salts 
and  the  specific  action  of  the  lattei 
(Trai-be-Mexgarini  and  Scala),  a., 

/v'',l-  'scrotina,  constituents  of  bark  of 
(Power  and  Moore),  T.,  24d;  r., ,*i- 

Prussian-blue  and  TurnbulTs.  blue 
(Mn.LEii  and  StAMISCH),   A.,  1,  14A 

705  ;  (Hohmann),  A.,  l,  637. 
rseudvcinchonaafrica,,.'    Bui  ,    .r),  new 
;ilkal,a,llromthebarkof(FoltR.NEAU), 

A.,i,  600.  . 

Psilomelane  (FlEMOE),.A.,  n,  »». 
Ptyalin,  effect  of  shaking  on  (Hallow 

and  Siu.ks),  A.,  i,  861.    _ 
wPulegol   acetate,  conversion  oi    enol 

ciSoSdlal  acetate  into  (Sbmmlbr),  A., 

i    594 
PuleKone,    transformation   of,  into  iso- 
,,ulegone(WALl.A,M,,i;usKNMA.M,a,Hl 

toPulegone   Ek  bt),  a.,  «,  *«•      _ 
Pumice   "t   the   volcano  "I   Mont  Uore 
(LaOEOIz),  A.,  ii,  6S.  . 

Pump,  mercury  (Gi  iohabd]    >  ,».«*• 
water,    .,■  ^>h"    '"' 

ii  w  pi  ,  A.,  ii,  724. 
Pnp«,  sugar  formation  in  (Kbtomaohto 

and  Wum.anp),  A.,  li,  41». 
Purine  „„<  fa  Metabo 

Purine  base.,  preparation 

kai.iukin  rOBM.  i.  Baykr*  '  o.), 

A      i  ., 

n    ,,i    attachment   of,    in   tne 
lcWc  acid  molecule  Fi  oh*b),A., 

HjjandBoHWD), 
BO^naUywweted  in  man 

anil  .ubollam  ofAe  1 

\\,ms   and 

■  a),  A.,  ii. 


Purines  and  uric  acid,  effects  of  chocol- 
ate  and  coffee  on  (F.U'VEL),  A.,  U, 

endogenous,  effect  of  muscular  work  oil 
excretion  of  (Kehmaway),  A.,  u, 

of  \he  lung  (Sieber  and  DzierzgoW- 
ski),  A.,  ii,  909.  , 

Purple  of  Cassius,  platinum  compound 
analogous  to  (W6HH5B),  A.,  n,  «»■ 

Purpurotannin(NiEUEXSTEix),A.,i,40_. 

Pnsfnucleo-protein  of  (StbADA),  A.,  i, 

and'4blood,    tests    for    (Kastle    and 

Roberts),  A.,  ii,  528.. 
Putrefaotionbases,  production of(A.-KER- 

manx),  A,  i,  619;  (Barger),  A,  >, 

Puy01'de    Dome,    mode  of    formation  of 

(XiA.ob.Olx),  A.,  ii,  65.  .    . 

Pyramidone    (dhncthylannnoant.pynnc) 

y    iodide  and  periodide  (Oousm).  A.,  l, 

190.  ,    . 

new  adulteration  of  (Saporetti),  A., 

uevralteinc,  and  antipyrine,  Distinctive 
reactions  for  (Monfebbino),  A.,  u, 

Pyrazine,   preparation   of   (Wolfe  and 
Mabbobo),  A.,  I,  16. 
derivatives,  new  synthesis  of  (LAMOBJ, 

anrichloride  (Nbubbbq  and  Kansky), 

Pyrazolones.'   nitroso-,    formation    ot 

IVi.m   hydra/ides  of  unsaturated  aoids 

(Mn  kkuMANN),  A.,  i,  S38. 
Pyrazolones,  formation  of,  &«"?«*£' 
^ydrazones  of  unsaturate,     aAel.V. l,s 

aid  ketom       Litwbbb  and  Mttu 

Pyrazolone,  electrolytic  reduction  of  a 
'ntoo-derivatiT.     oi      KOmmxl    and 

i;,  in  .  a.,  i,  122. 
Pyrazolones,   fom               ■     from  1 
arideaofunaaturatedaoide(Mi 

H  LNM),  A.,  i.  s;;<>  i  1- 

pounds   of,  with    mercury  oat* 

ill-,..   \  .  i.  67,  ,    . 

Pyrethroi    and    it     acetyl    derivative 

(FUJiTANl       L,  ii,  .. 

Pyrethrone    I  x  ■  "•*-■;,„,, 

Pyridazino.  pn  pari n  of,  and  B  BUMP 

i  ii 
rvmlazinoiic3-carboxylio  acid   Wd   Its 

Qabbiei      '• 

6-PyriilBZon,     I  »• 

Pyridazonc  3  oarboxylic  acid  (GaI  MM 

Pyridl]  ut  ions 

',,i,     and     formation    ol    I 

(Bai  I  '" 
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Pyridine,  relationship  of,  to  the  sugars 
(Nrubekg),  A.,  i,  832. 
critical  solution  phenomena  and  satura- 
tion  curves  of  the   system  :    water, 
sodium  carbonate  and  (LlMBOSCH), 
A.,  ii.  472. 
the     system :     silver     chloride     and 
(Kahi.esberg  and  Wittich),  A., 
i,  602. 
the  system:  water  and  (Baud),  A.,  i, 

957. 
behaviour   of,  in   the   hen's   organism 

(HOSHIAI),  A.,  ii,  919. 
and  derivatives,  relation  between  con- 
stitution and  absorption  spectra  of 
(Purvis),  T.,  294  ;  P.,  14. 
compounds,  absorption  spectra  of  some 

(Purvis),  A.,  ii,  5. 
derivatives,  crystallography  of  (Fkdo- 
rofp),  A.,  i,  254. 
Pyridine  dihydrochloride  and  dihydro- 
bromide  (Kaufler  and  Kunz),  A., 
i,  137. 
fluoroiodates   (Weinland    and    Rei- 

BOHLB),  A.,  ii,  36. 
picrate  (Teobeidge),  A.,  i,  324. 
and  pyridine  sodium  stannithiocyanates 
(Weinland  and  Bames),  A.,  i,  462. 
Pyridine    bases,    miscibility    of,    with 
water,  and  the  influence  of  a  critical- 
solution   point  on   the   shape    of   the 
melting-point  curve  (Flasihner),  T. , 
668  ;  P.,  71. 
Pyridinium  iridichloride  (Gutbier  and 

Lindner),  a.,  ii,  1026. 
Pyridinium  salts,    quaternary,   electro- 
lysis of  (Emmert),  A.,  i,  602. 
Pyridones  of  the  anthracene  series,  pre- 
paration of  (P'arbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  256. 
Pyridylacetic  acid,   /n'hydroxy-   (Best 

and  Thorpe),  T.,  1528. 
/9-2-Pyridylacrylic     acid,     ethyl     ester 

(Loffler  and  Flugel),  A.,  i,  831. 
8-3-Pyridylbutylmethylamine,       forma- 
tion of   i'-nicotine   from,  and  salts  of 
(Loffler  and  Kober),  A.,  i,  827. 
Pyridyldialkylcarbinols  (pyridyl- 

a/kincs),    tertiary,    synthesis    of,    and 
their  derivatives  (Sobecki),  A.,  i,  51. 
fl-2-Pyridylpropionyltropeine,      a-hydr- 
oxv-,    and     its    salts    (Jowett    and 
Py'man),  T.,  1024. 
Pyrimidine  derivatives,   preparation   of 
(Farbenfabriken  vorm.   F.   Bayer 
&Co.),  A.,  i,  746. 
Pyrimidine,  2-amino-,  dimethyl  deriva- 
tives of  (Johnson  and  Mackenzie), 
A.,  i,  839. 
5-oximino-4-imino-,     preparation     of 
derivatives    of    (Farbenfabriken 
vorm.  F.  Bayer  k  Co.),  A.,  i,  270. 


Pyrimidine-2:6-dithiolacetic  acid 

(Wheeler  and  Liddle),  A.,  i,  61. 
Pyrimidines  (Johnson  and  Jones),  A., 
i,  59  ;  (Wheeler  and  Liddle),  A.,  i. 
60  ;  (Johns),  A.,  i,  191 ;  (Johnson  and 
Jones),  A.,  i,  423  ;    (Wheeler  and 
Johnson  ;  Wheeler     and     McFar- 
i  and!,    A.,    i,    677  ;  (Johnson    and 
Guest),   A.,   i,   744  ;  (Johnson   and 
.Mackenzie),  A.,  i,  839;  (Wheeler 
and  Ml'Farlaxd),  A.,  i,  969. 
Pyrimidines,      n-r/famino-,      containing 
halogenated  acyl  groups,  preparation 
of  (Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  270. 
6  Pyrimidone,  5-oximino-4-imino-2- 

cyano-   (Farbenfabriken   vorm.  F. 
Bayer  &  Co.),  A.,  i,  270. 
6-Pyrimidone-2thiolacetic  acid  and  its 
ethyl  ester  (Wheeler  and  Liddle), 
A.,  i,  61. 
Pyrocblore,  chemical  investigation  of  a 

Caucasian  (Tschernik),  A.,  ii,  411. 
Pyrogallol,    preparation    of    (Aktien- 
Gesellschaft    fur    Anilin-fab- 
bjkation),  A.,  i,  469. 
a    reaction    of    (Carletti),    A.,    ii, 
769. 
Pyrogallol-tannins,        the        so-called 
"bloom"   of,  and   its  identity   with 
ellagic    acid    (Nierenstein),    A.,   i, 
174. 
Pyroluminescence   (Lindiner),    A.,   ii, 

951. 
Pyromorphite    from    British    Columbia 
(Bowles),  A.,  ii,  900. 
from  Rhenish  Prussia  (Brauns),  A.,  ii, 
492. 
ijoPyromucic  acid  (Blaise  and  Gault), 

A.,  i,  134. 
Fyrone  derivatives  (Pummerer),  A.,  i, 

949. 
Pyrones  and  allied  compounds,  relation 
between  absorption  spectra  and  chemi- 
cal   constitution   of   (Baly,    Collie, 
and  Watson),  T.,  144. 
Pyrosulphuryl      chloride.     See     under 

Sulphur. 
Pyrrole,    preparation   of   (Khotinsky), 
A.,  i,  602. 
formation  of  imino-derivatives  of,  from 
amino-nitriles  (Best  and  ThorpeI, 
T.,  1506;  P.,  216. 
condensation    of    aromatic    carbinols 
with  (KHOTiN8KYand  Patzewitch), 
A.,  i,  830. 
potassium   derivative,  preparation   of, 
and     action     on     silicochloroform 
(Reynolds),  T.,  506,  508. 
woPyrrole,  formation  of  imino-derivatives 
of,    from    amino-nitriles    (Best    and 
Thorpe),  T.,  1506  ;  P.,  216. 
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Pyrrolidone-a-acetamide    (Leuchs    and 

Mobis),  A.,  i,  362. 
Pyrrolidone     series,     ketones    of_    the 

(Euhling  and  Frank),  A.,  i,  954. 
Pyrryl  magnesium  iodide  and  its  use  in 

the   synthesis  of   pyrrole  derivatives, 

and  its  pyridine  additive  compound 

(Odpo),  A.,  i,  672. 
Pyrus  arbutifolia,  truit  of  (Reei>),  A.,  n, 

696. 
Pyruvic  acid,  d-amyl  ester  (McKenzie 

and  MiJLLBR),  T.,  545. 
Pyryl  salts  (Fosse),  A.,  i,  599,  666. 

Q. 

Quartz  crystals,  growth  of  (Spezia),  A., 
ii,  311. 

Quaternary  systems,  certain  deductions 
for  (Scdreinemakers),  A.,  ii,  559. 

Quercetin,  from  Tliespasia  lampas  (Feu- 
kin),  T.,  1859  ;  P.,  248. 

Quercimeritrin,  from  Qossypwm  herba- 
ceum,  and  its  octa-acetyl  derivative 
and  potassium  salt  (Pekkin),  T.,  2185; 
P.,  291. 

iV/Quercitrin,  from  Gossi/pium  hcrbaccum 
(Perkin),  T.,  2190  ;  P.,  292. 

Quinaldineoxalic  acid.  See  2-Mitliyl- 
quinolineoxalic  acid. 

Quinaldyl  chloride  (Besthorn),  A.,  l, 
673. 

Quinazolines  ;Bogert  and  May),  A..  I, 
329  ;  (Bogert  and  Gortner),  A., 
j,  679  ;  (Bogert  and  Kropff),  A.,  i, 

843.  .       .    . 

Quinazolone-6-carboxylic  acide,  7  .nitro- 

(BoGEiiraud  Kropff),  A.,i,  S43. 
Quinhydrone,  absorption  spectra  of,  in  a 
state  of  vapour  and  in  solution  (11  LET- 
iky  and  Lbosabd),  T.,  84. 
Quinhydrone  base,    OuHggKji    from   p- 
benioqainonedi-imine    ami   benzidine 
(Si'iii.enk  and Knobb),  A.,  i,  807. 
Quinhydronei  (SiKiiMi'Ni'b  A.,  i,   109. 
nature  of(SoHLBJB  and  Enobs)i  A.,  i, 
807. 
Quinicino  tartrate  and  oxalate(Hovi  uu> 

and  Chick),  a.,  i,  176. 
Quinidine,  di  Lodo  ,  »nd  ita  methioaide 
and  ethiodide  (Ko£ni»W8KI),   A,   i, 
826. 
Quinino    and    blood-pigmenl    (LBWIN) 
A.,  ii,  593. 
and  ohromlo  add,  quantitative  etuay 
,,f     tli.'     photoonemioal     reaotion 
I    linn  and  Foebm),  A., 
,   i 
infloanot  .>f  sUI  -    on    the  pol 
:  of,  on  /' 
I  and   \.    POBTHl  IH)i  A.,  ii, 


Quinine,   influence   of,   on  phagocytosis 
(Grunspan),  A.,  ii,  160. 
storage    and    retention     of,  ^  in    the 

organism  (Giesma),  A.,  ii,  77. 
/(-aminophenylarsinate,  preparation  of 
(Vereinigte   Chemische    Wbbkb 
Aktien-Gesellschaft),  A.,  i,  253. 
estimation  of,  and  its  excretion  in  the 
urine  (Nishi),  A.,  ii,  710  ;  (Gros- 
ser), A.,  ii,  948. 
Quininone  and  its  salts  andoxime  (Rabe, 

Naumann,  and  Kvliga),  A.,  i,  253. 
Quinol,    absorption   spectra  of.   in   the 
state    of    vapour    and    in    solution 
(Hartley  and  Leonard),  T.,  34. 
oxidation  of,  by  the  catalysis  of  carbon 

(Matsui),  A.,  i,  46S. 
dimethyl  ether,  mono-,  di-,  and  tn- 
chloroiodo-,  and  their  iodorfichlor- 
ides  and  iodoso-derivatives,  di- 
iodo-,  and  rfi'chlororf/iodo- 
(Kaukf.mann  and  Fritz),  A.,  i, 

95. 

nitro-  (Kauffmann),  A.,  ii,  10/. 
dithio-,  and  its  diacetyl  derivative,  and 

sulphide    (Zincke     and     Frohne- 

bekg),  A.,  i,  643. 
Qninoldisulphonic  acid,  potassium  salt, 
fluorescence    of    (Kauffmann),    A., 
i,  96. 
Quinoline  derivatives,   new,   and  exam- 
ples of  steric  hindrance  (Stark  and 

Hoffmann  ,  A.,  i,  255. 
dihvdrochloride    and   dihydrobroniide 

, Kafflfk  and  Kunz),  A.,  i,  137. 
dihydriodide   (Kauflei;    and  Kunz), 

A.,  i,  556. 
methyl      picrato     (Kaffmann     and 

Aibertini),  A.,  i,  958. 
stannithiocyanate     (Weinland     and 

BaMB),  A.,   i,   462. 
kwQuinoline    derivatives   (Pyjjam),  1., 

1266,     1610,    1738;  P.,    190,    217, 

230. 
|,i,ipi,>dide    (Wf.dekinp     and     Nfv). 

A.,  i.   514. 
.'.Quinoline  bases,  synthesis  of  (PlOTH 

and  Kay),  A.,  i,  513. 
Quinoline-4-carboxylic  acid.     OM   (  "' 

ohonio  arid, 
Quiuolines,     perhydroaenated     (FlHOM 
and  Bbxj  rwu  ii  R),  A..  >.  518. 
by.li.iw  .  aotion  of  b<  raoyl  ohlonde 

on '■        I   ■   a.,  '• 

886. 
Quinolinium    sails,     quaternary, 
trolj  1 1  "i  (Emju  ai  .  A.,  i,  603, 
Quinolinium   compounds,    aotion    oi 
Qrignard     n  i  i  "'    on   (FEW  RD  and 
Boni),  A.,  i,  616 
Quinolonoi,     amino-,     and     hydroxy- 

.        \  .  i.  518, 
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Quinolphthalein  and  fluorescein  dyes, 
constitution  of  (Kropp  and  Decker), 
A.,  i,  248. 

c-Quinolphthalein,  trimethyl  ether,  tri- 
acetate, and  tribenzoate  (METER  and 
Kissix),  A.,  i,  652. 

7-Quinolphthaleinoxime  tribenzoate 
(Meyer  and  Kissix),  A.,  i,   652. 

Quinols,  iodometric  estimation  of  (Caso- 
lari),  A.,  ii,  769. 

Quinone  C19H16OsK,,  from  brucinolone 
and  nitric  acid  (Leuchs  and  Weber), 
A.,  i,  954. 

Quinonechloroimines  (Schlexk,  Kel- 
ler, and  Kxorr),  A.,  i,  808. 

Quinone<?i'chloroimines,  lieat  of  formation 
of  (Sventoslavsky),  A.,  ii,  S62. 

Quinone-diamine,  CjoH^O^Nj,  from 
p-benzoquinone  and  ji)-phenylene- 
diamine  (Schlenk  and  Kxorr),  A., 
i,   808. 

Quinone  diamines  (Schlexk  and 
Kxorr),  A.,  i,  807. 

Quinonediazide,  2:3:5-rrinitro-,  and  rli- 
nitrohydroxy-  and  its  sodium  deriva- 
tive (Meldola  and  Hay),  T.,  1383  ; 
P.,  20S. 

Quinonedi-imines.  polyraerisation  of 
(Willstattfr  and  Kubli),  A.,  i,  976. 

mcn'ftuinoneimines  (Willstatter),  A., 
i,  517. 

Quinones.  biuuclear(Fp.lEDLAXDER),  A., 
i,  417. 
and  phenols,  additive   compounds  of 
(Meyer),  A.,  i,  395. 
formation   of  hydrogen    cyanide   in 
the  action  of  nitric  acid  on  (Srye- 
wetz  and  Poizat),  A.,  i,  146. 

Quinonoid  compounds  (Willstatter 
and  Piccard),  A.,  i,  517  ;  (Will- 
statter and  Dorogi),   A.,i,  535. 

Quinuclidine  and  its  hydriodide,  picrate, 
and  ethiodide  and  its  platiniehloride 
(Loffler  and  Stietzel),  A.,  i,  182. 


R. 

Rabbit,  the  diastase  content  of  different 
organs   of  the,    under   normal   and 
pathological    conditions    (WoHLGE- 
Ml'TH  and  Rexzur),  A.,  ii,  1038. 
effect    of    hydrochloric    acid    on    the 
composition    of    the    subcutaneous 
connective   tissue   of   the   (Staal), 
A.,  ii.  76. 
Racemic  substances  prepared  by  chemi- 
cal synthesis,  resolution  of  (Cottox), 
A.,  ii,  278. 
Raeemisation   phenomena    observed   in 
the  studv  of  /-benzoin  and  its  deriva- 
tives (Wren),  T.,  1593,  P.,  219. 


Racemism,  partial  (Ladenbitrg),  A.,  i, 

252. 
Radiation.     See  under  Photochemistry. 
Radicle,    organic,   metallic  character  ot 

(Fosse),  A.,  i,  599. 
Radioactive  substances,   Radioactivity, 
Radiation,    and    Rays.       See    under 
Photochemistry. 
Radium,  amount  of,  present  in  sea-water 

(Eve),  A.,  ii,  633. 
in  igneous  rocks  from  the  sub-antarctic 

islands  of  New  Zealand  (Farr  and 

Florance),  A.,  ii,  953. 
and  uranium  in  radioactive  minerals 

(Gleditsch),  A.,  ii,  533,  714. 
atomic  weight   of,   from   spectroscopic 

data  (Watts),  A.,  ii,  780. 
attempt  to  explain  the  properties  of 

(Beketoff),  A.,  ii,  953. 
chemical  changes  induced  by  (Creigh- 

TON),  A.,  ii,  201. 
action    of    gravity    on    the    induced 

activity  of  (Wertensteix),  A.,  ii, 

713. 
typical    ^-radiation    of   (Hahk    and 

Mf.itxer),  A.,  ii,  954. 
and  uranium,   7-rays  of   (Soddy  and 

Russell),  A.,  ii,  851. 
expulsion  of  radioactive  matter  in  the 

transformations  of  (Rvss  and  Mak- 

ower),  A.,   ii,   455,   780;    (Hahn 

and  Meitxer),  A.,  ii,  634. 
number  and  absorption  by  matter  of 

the   /3-particles   emitted   by   (Mak- 

ower),  A.,  ii,    204. 
velocity  of  the  cathode  rays  ejected 

by  substances  exposed  to  the  7-rays 

of  (Kleemax),  A.,  ii,  364. 
charges  on  ions  produced  by  (Hasel- 

foot),  A.,  ii,  285. 
and  ultra-violet  rays,  action  of,  on  the 

colours  of  minerals  (Doelter),  A., 

ii,  363. 
influence  of,  on  rate  of  crystallisation 

of  sulphur  (Frischacer),   A.,    ii, 

532. 
mineral  waters  containing,  variation  in 

electrical   conductivity   of   (Munoz 

del  Castillo  and  DIaz  de  Rada), 

A.,  ii,  113. 
stability   of   the   colours   of    minerals 

produced  by  (Doelter),  A.,  ii,  455. 
table  of  products  from  (Ramsay),  T., 

627. 
emanation  (Debierxe),  A.,  ii,  534. 

liquid  and  solid  (Gray  and  Ram- 
say), P.,  82. 

some  physical  properties  of  (Gray 
and  Ramsay),  T.,  1073  ;  P.,  161. 

numerical  constants  of,  and  their 
relation  to  those  of  the  inactive 
gases  (Rvdorf),  A.,  ii,  954. 
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Eadium  emanation,  spectrum  of  (Wat- 
son), A.,  ii,  954. 

spectra  obtained  by  different  observ- 
ers, comparison  of  (Royds),  A., 
ii,  287. 

grating  spectrum  of  (Royds),  A.,  ii, 
206. 

properties  of  (Rutherford),  A.,  ii, 
202. 

dissolved  in  water,  decay  of  (MuSoz 
del  Castillo),  A.,  ii,  109. 

differences  in  the  decay  of  (Ruther- 
ford and  TroMiKOSKi).  A.,  ii. 
456. 

condensation  of  (Rutherford),  A., 
ii,  456  :  (Laborde),  A.,  ii,  634. 

diffusion  of  (Chaumoxt),  A.,  ii, 
781. 

evolution  of  (Herschfixkel),  A., 
ii,  714. 

action  of,  on  elements  of  the  carbon 
group  (Ramsay  and  Usher),  A., 
ii,  850. 

influence  of,  on  autolysis  (Luwen- 
thal  and  Edelstein),  A.,  ii,  74. 

influence  of,  on  the  diastatiu  ferment 
(Loewenthal  and  WoHLQB- 
mi  iii),  A.,  ii,  1038. 

ingestion  and  excretion  of,  by  the 
human  organism  (Eohlbadsob 
and  Plate,  A.,  ii,  913. 

therapeutics,   physiological  basis  of 
(NaQBLSOHMIDT       and        KOHL- 
BAUSOH),  A.,  ii,  165. 
radiations,    influence   of,    on   chloro- 

phyllic  and  respiratory  functions  of 

plants  (Hebert  ami  Ki.im;  .  A.,  ii. 

753. 
rays,  penetrating,  chemical  action  of, 
on  water  (Kebnbaum),  A.,  ii,  364, 

714. 

action  of,  on  the  colours  of  precious 
atones  (Doelter),  A.,  ii,  109. 
is,   decomposition   of   water  by 
(Debiekne),  A.,  ii, 
Radium  bromide,   instability  of  (Ram- 
say), A.,  ii,  7. 

volatility  of  (Sn.i  k  and  Heyne- 
mans'i.  A.,  ii,  1004. 

elimination     of,     in     the     organism 

(Jabou  and  Bbai  doih  .  A.,  ii, 

Radium  .  I   and     ' ',    volatility  of  |NUh 

owca  .  a.,  ii,  ■ 
Radium  /;,  a  rayi  of  (Habvbt),  A.,  tl, 

Radium'',   complei   nature  of  iIIahs 

and  Mil  i  mii.  A.,  ii,  849. 
RafBnoie.  detection  of.  in  p]  , 

Rain.  mdj  in  (Siiutt), 

\  .  ".  lit, 


Ranunculus  velutinus,  relation  between 

the  utilisation  of  reserve  carbohydrates 

and  the  flowering  of  (Ferrari),  A., 

ii,  697. 

Rape  seed  oil,  phytosterol  from  (Wihd- 

aus  and  Welsch),  A.,  i,  228. 
Rat    viruses,    efficiency    of,    and    food- 
poisoning  bacilli  (Baixbuidge),  A.,  ii, 
510. 
Rate  of  chemical  action.     See  Velocity 
of    chemical    action    under    Affinity, 
chemical. 
Reaction  radiation.     See  under  Photo- 
chemistry. 
Reactions.     See  Affinity,  chemical. 
Red    lead.      See    Triplumbic    tetroxide 

under  Lead. 
Reducing  sugars.     See  Sugars. 
Reductase  or  hydrogenase  i  (Gruss),  A, 

i,  75. 
Reduction  of  aromatic  acids  in  presence 
of  nickel   oxide   and   cupric    oxide 
(Ipatieff).  A.,  i,  472. 
of  fatty  compounds  with  an  ethylene 
linking  in  presence  of  cupric  oxide 
(Ipatieff),  A.,  i,  449. 
with   ethyl  alcohol  (Ponzio),   A.,    i, 

851. 
with     phosphorous     and     hypophos- 
phorous   acids    (Sievi'.i:  rs.    BI&JOK, 
and  Krumhhaau),  A.,  ii,  883. 
Reed-millet     {Sorghum     saccharatum), 
amount     of     hydrocyanic      acid      in 
Hi  '.ii  i;i  HS),  A.,  ii,  514. 
Reflection.     See  under  Photochemistry, 
Refraction  and  Refractive  power.     Si 

Under  Photochemistry . 
Refractometer.       See      under       Photo- 
chemistry. 
Refractometrio   researches.     See  under 

Photochemistry. 
Refractometry.       See      under      Photo 

chemistry. 
Regulator,  automatic,  for  the  pneumatic 
agitation  of  liiiui.ls  (Pi  \ml,  A.,  ii, 
724. 
Rennet,  distribution  of,  In  the  parts  and 
tissues  of  planta  (Gbbbeb),  A.,  ii, 
512. 

destruction  of,  b)   li  [hi    (Sioki 
BlOl  U    Si  iimiih   N  ii  i.si  \  |,   A.,   i, 

.  w  I  lAV),  A.,  i,  278. 
hi    .it,    al     \  .ii  in  in    i 

\     i.  186. 
.  dsoapod 
A.,  i,  71. 
of  belladonna   Oirbbb),   L,  ii,  B34. 
of  vegetable  (aloes,  effeol  of  dialysis 

on  ilic  iCi  kiii.k),  A.,  i,  74. 
Renneti,     bailphil     (QlBBM),     A.,    i, 
278. 
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Kennin  and  pepsin,  are  they  identical ' 

(Taylor),  A.,  i,  345. 
Resacetophenoncarboxylic  acid  diethyl 
ether,  ethyl  ester  (Lif.bermanx  and 
LlNDBNBAUM  I,  A.,  i,  404. 
Eeservoir,  constant  level  (Fitzgerald), 
A.,    ii,    655 ;    (Alexander),    A.,   ii, 
S77. 
Resin,  a  liquid  (tall  oil)  (Fahrion),  A., 
i,  317. 
Maali  (SCHIMMEL  &  Co.),  A.,  i,  111. 
of  the  Norway  pine  (Feankforter), 
A.,  i,  401. 
Resinic    acid    and   its   ammonium   and 
barium  salts  (Fraxkfortek),  A.,  i, 
401. 
Resoquinone.     See  m-Benzoquinone. 
Resorcinol,    condensation    of    benzalde- 
hyde  with  (Pofe  and  Howard),  P., 
304. 
delicate     reaction    for    (Silbekmaxn 
and  Ozor.ovi'rz),  A.,  ii,  98. 
Resorcinol,    2:4-<//nitro-     (Blanksma), 
A.,  i,  150. 
2:4:6-frji'nitro-.     See  Styphnic  acid. 
Resorcinolazo-8-naphthol,      2:5-(//nitro- 

(MsiDOLA  and  Hay).  T..  1385. 
Resorcinolbenzein,     methyl     and     two 
acetyl  derivatives,  hydrochloride  and 
barium  salt  of  (v.  Liebig),  A.,  i,  99. 
Resorcinol-tartaric      colour      reaction, 

mechanism  of  (Deniges),  A.,  i.  378. 
Resorcylaldazine     (Knopfbr),     A.,     i, 

18S. 
Respiration  of  the  skate,  effect  of  salt 
solutions   on   the   (Hyde),   A.,    ii, 
67. 
effects  of  low  pressures  on  (Boycott 
and  Haldane  ;  Ward),  A.,  ii,  66. 
effects  of  want  of  oxygen  on  (Haldane 

and  Poultox),  A.,  ii,  66. 
action  of  substances  which  temporarily 

abolish  (MARSHALL),  A.,  ii,  689. 
tissue,  action  of  poisons  on  (Vbbnon), 

A.,  ii,  1042. 
of  plants.     See  Plant  respiration. 
Respiratory    exchange,    apparatus     for 
studying  (Benedict),  A.,  ii,  592. 
process,   degradation   of  sugar   during 
(Jensen),  A.,  ii,  172. 
Retene,   reduction    of,   in    presence    of 

nickel  oxide  (Ipatieff),  A.,  i,  466. 
Rhamnocathartin  (Krasowsky),  A.,  ii, 

175. 
Rhamnoxanthin    and    its    tetra-acetyl 
derivative  (Krasowsky),  A.,  ii,  175. 
Rhamnus  cathartica,  constituents  of  the 
fruit  of  ("Waljasohko  and  Krasow- 
sky), A.,  ii,  174. 
berries    of,    and    separation    of   sub- 
stances contained  in  (Krasowsky), 
A.,  ii,  174. 


Rhein,  niothylation  of,  and  methyl  and 

ethyl  esters  (Robinson  and  Simon. 

sf.x),  T.,  1092;  P.,  76. 

propionate       and       methyl       ethers 

(Oesieri.e  and  Tisza),  A.,  i,  115. 

Rheonine,  amino-derivatives  of  (Grand- 

tfOUGIN  and  Lang),  A.,  i,  974. 
Rhodium  (GuTBIER  and  Kiess),   A.,  ii, 
523. 
colloidal  solutions   of,   action   of,  on 
hydrogen    peroxide    (Kerxot    and 
A'rena),  A.,  ii,  881. 
separation   of  metallic  (Gutbier  and 
v.  Muller),  A.,  ii,  674. 
/-Ribose,    crystallised    (Alberda    van 
Ekenstein  and   Blanksma),  A.,  i, 
457. 
rf-Ribose-;>-bromophenylozazone 

(Levene  and  Jacobs),  A.,  i,  858. 
Rice,  influence  of  different  ratios  of  lime 
to  magnesia  on  the  growth  of  (As6), 
A.,  ii,  926. 
Rice  seeds,  proteins  of  (Suzuki,  Yosni-  • 

mira,  and  Fuji),  A.,  ii,  927. 
Ricinoleic     acid,     transformations     of 
(Chonowsky),  A.,  i,  760;  (GbOn), 
A.,  i,  875. 
two  polymerides   of,   and   '//bromide, 
sulphuric     ester    of    (Grin     and 
Woldenbubg),  A.,  i,  285. 
Ricinoleic  ricinoleate  and  its  silver  salt 

(Grun  and  Wetterkamp),  A.,  i,  8. 
Ricinoleic-sulphuric  acid  [sulpJioridno- 
leicacid),  decomposition  of  (Grun  and 
Wettbrkamp),  A.,  i,  8. 
Ring  formation  iu  ketonic  acids  (Blaise 

and  Kojhler),  A.,  i,  47S. 
Rinneite  (Boeke),  A.,  ii,  153. 

artificial  preparation  of,  on  the  basis 
of  its  solubility  diagram  (Boeke), 
A.,  ii,  582. 
Risb'rite  from  Rigor,  Norway  (Hauser  , 

A.,  ii,  60. 
Rock-salt,  metallic  sodium  as  the  sup- 
posed cause  of  the  natural  blue  colour 
of  (Spezia),  A.,  ii,  675. 
Rocks,  radioactive  minerals  in  common 
(Waters),  A.,  ii,  848. 
presence  of  thorium  in  (Blanc),  A.,  ii, 

366. 
from  the  eastern  border  of  the  Armori- 
can  Massif  (Vandeenotte),  A.,  ii, 
591. 
from   Central    Borneo    (Schmutzer), 

A.,  ii,  156. 
eruptive,    of  Jebel   Dokhan,   Red  Sea 

(Couyat),  A.,  ii,  65. 
eruptive  basic,  of  Northern  Sardinia 

(Serra),  A.,  ii,  156. 
and  other  materials  from  the  Island 
of  Ischia,  radioactivity  of  (Nasini 
and  Levi),  A.,  ii,  7. 
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Bocks,  soil-producing,  decomposition  of 
(Haselboff),  A.,  ii,  259. 
estimation    of    ceria    and   other   rare 
earths  in  (Dittrich),  A.,  ii,  1S5. 
Roe   of   the   perch    (Horner),    A.,   ii, 

329. 
Rb'ntgen  rays.     See  under  Photochemis- 
try. 
Root     secretions,    chemical    nature    of 

(Stoklasa  and  Ernest),  A.,  ii,  '_'."i6. 
Rosaniline  hydrochloride,  decomposition 
of    the   leuco-sulphonic   acids    of,    in 
aqueous  solution,  and  lecture  experi- 
ment on  (Kastle),  A.,  i,  845. 
Rosasite,    a    new    mineral   from  Rosas 
mines  (Sulcis,   Sardinia)  (Lovisato), 
A.,  ii,  246. 
Rosemary  oil  (Haexsel),  A.,  i,  313. 
"Rosin spirit,"  terpenesof  (GriMALDI), 

A.,  i,  913. 
Rotation    and    Rotatory   power.       See 

under  Photochemistry. 
Rubidium,  radioactivity  of  (Campbell), 
A.,  ii,  288. 

compounds,  radi tivity  of  (Strong), 

A.,    ii,    715;    (Buchneu),   A.,   ii. 
77:'. 
Rubidium  iridibromide    (Gutbiek    and 
BjESB ■■.  A.,  ii,  1025. 
carbonate,    normal    (de    Foi;it..\ni>1, 

A.,  ii,  730. 
hydrogen  carbonate  (de  Forcrand), 

A.,  ii,  1002. 
percarbonates   Peltner),  A.,  ii,  574. 
chloride,  compound  of,  with  manganese 
trichloride  (Wiim.and  and  Dinke- 
i  ICK1  a),  A.,  ii,  48. 
molybdates  and  paramolybdate  (Kpm- 

i:\i.m    and    lli;i:srm  inkei.),   A.,   ii, 
1003. 

■  vide  hydrate    (PELTNER),    A.,    ii. 
574, 
Rubidium,  new  method  For  1 1"'  deteol  ion 

of  (Ball),  T.,  2126  ;  P.,  284. 
Rufol  [l:b-anlhradiol)  and  its  dimethyl 
and  diethyl  ethers  and  their  it'bromo 
deriratives  i  Lampe),  a.,  i 

itui  nts     of 
i 

propertii    ol  ■•xvdnsos  of 
( Woi 
Ruthenium  and   Iti   oomponnd 

Ruthenium  potassium  chloride,  velocity 

of  1  |  I   Bi ! 

A.,  i 

Bromodiruthonium        pentaphoi 
phi  i  b     aid        ran    ' 

Si  III  i:h.i\   .   A .,  ii,  . 

Chlorodiruthenlum       pi  a\ 
pho  I  and 

Si  in  .  ii,  580. 


Rutile.  stanniferous,  from  Vanx(Bhdne) 

(Fiuedel   and    Gkandjean),    A.,   ii, 
491. 
Rye.  ergot  of,   properties  of  (Vahles), 
A.,  i,  118. 


S. 

Sabinic  acid  (BOUOAULT and  Boukdier), 

A.,  i.  83. 
Saccharic  acid,  oxidation  of.  in  presence 

of  iron  (Ferraboscui),  T.,  1252  ;  P., 

178. 
Safranine,     constitution    of    (Hewitt, 
Newman,  and  Win-mill).  T.,  577  ; 
P.,  86. 

polyiodo-derivativesof(PELET-JoLTVET 

and  Siegrist),  A.,  i,  527. 

<7)<>Safranine,    the  azoxine  analogue   of 

Ki:iii;mann  and  Gresbt),  A.,  i,  189. 

Safraninesulphonic  acids,  preparation  of 

(Basiscee  Anilin-  &  Soda-Fabrik  . 

A.,  i,  972. 
i7>«Safranone,  hydroxy-,  and  its  aoetyl 

derivative  (Hewitt,    Newman,   and 

Winmill),  T.,  681  ;  P.,  86. 
iJi-Safrole  clilorolivdrin  (BoTTOHXR),  A., 

i,  158. 
/.M'Safroles.  two stereoisomeric  (Hoerinq 

and  Baum),  A.,  i,  788. 
Salacetol  santalyl  carbonate  (Fabben- 

FABRIKEN    VORM.    F.    BATXB    >v    Co.), 

A.,  i,  245. 
Salicase  (WeeVEBB),  A.,  ii,  1047. 
Salicin.  synthesis  of,  by  means  of  plants 

(ClAMIOIAN   and    Kavenna),  A.,  ii, 
604. 

enzymes  winch  hydrolyse  (Siomund), 
A.,  i,  277. 

Salicylacetol  mentlivl  carbonate  (FAR- 
BEN!  LBRIKEM  mum.  I'.  BaYER&Oo.), 
A.,  i.  244, 

Salieylaldehyde,     8-bromo-,     and     ils 
oxfme,    phenylhydrazone,   and    semi 
carbazone,  and  1-bromo-  and  iis  aoetyl 
derivativo,  Bodium  hydrogen  sulphite 
compound,    oxime   and    phenylhydr- 

Ml   l  i  li.        L,  i 

Salieylaldehyde-"  anisylhydrazone    and 
i      0  acetate,    diaoi  tote,   I '  ben 
ililiin.  o  ite,    \  k  "i  j  I,   and    \  (• 

del  i\.ili\  M     (AOW1  l:  -     and      II  \\M  - 

M  \  •••.'.      \    .    1       I  HI. 

Salieylaldehyde  o  and  />  bromophenyl 
liydrazones     and     their     deril 

!     H  ANN  Ell  ANN), 
140. 
Salioylaldehydi'  and     n  chloro 

phenylhydrazonoi  and    thell 

and    H  ink]  m  ink), 

\      .      I,        'I" 
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Salicylaldehyde-o-cyanophenylhydraz- 
one     and     its    O-henzoate    (AtTWERS 
and  Hannemann),  A.,  i.  441. 
Salicylaldehyde -  •.    -m-,    and    -;/-nitro- 
phenylhydrazoncs    and    th.-ir   deriva- 
tives  Auwers  and  Hannemann),  A., 
i,  440. 
Salicylaldehydephenylhydrazone.        -Y- 
acetyl-      and      -Y-benzoyl-derivativ.s 
(At/wees  and  Hannemann),  A.,i,  439. 
Salicylaldehydephenylhydrazone.  o-  and 
/i-uiti-o-,   0-beuzoates,   and   .V- benzoyl 
derivatives    (Auwers     and     HANNE- 
MANN), A.,  i,  441. 
Salicylaldehyde-o-tolylhydrazone  and  its 
0-acetate,    and    O-benzoate,    and    X- 
aeetyl     and     ^"-benzoyl     derivatives 
(Auwers  and   Hannemann),  A.,  i, 
439. 
Salicylaldehyde-  m  -2-xylylhydrazone,  0- 
benzoate,  and  .V-benzoyl  derivative  of 
(Auwers  and   Hannemann),  A.,  i, 
441. 
Salicylamide,  3-bromo-  (Muller),  A.,  i, 

93$. 
Salicylamides  (Seniep.  and  Shepheard), 

T.,  441  ;  P.,  61. 
Salicyl-.y-aminophenol  Chemische  Far- 
kik  aufAktien  vorm.  E.  Schering  . 
A.,  i,  915. 
Salicylarsinic  acid.     See  under  Arsenic. 
Salicylates  of  the  United  States  Pharma- 
copoeia,  solubilities  of,   in   aqueous 
alcohol  solution  at  25°  (Seidell  . 
A.,  i,  929. 
estimation  of  (Seidell),  A.,  ii,  105S. 
Salicyl-il'-cumidide  (Sbnier  and  Shep- 

iieap.d),  T.,  444. 

Salicylic    acid    (o-ht/drorylien-.oi'-    arid) 

and  its  isomerides,  influence  of,  on 

metabolism    (Rockwood),    A.,    ii, 

497. 

electrolytic    reduction     to    aldehyde 

(Met'tler),  A.,  i,  99. 
microscopic  analysis  of  (Ferraro),  A., 

ii,  191. 
detection  of,  in  fermented  bevi 
and  milks  (Robin),  A.,  ii,  273. 
detection   of,   in   butter,   milk,   wine, 
and  preserved  tomatoes  (Saporetti), 
A.,  ii,  101. 
Salicylic  acid,  silver  salt,  action  of  iodine 

on  (BlTNGE),  A.,  i.  472. 
Salicylic  acid,  ethyl  ester,  and  hydro- 
aromatic    alcohols,    preparation    of 
mixed    carbonates    from     1'ai 
FABRIKEN  VORM.   F.   BAYER  Jt  CO 
A.,  i,  244. 
methyl  ester,  solubility  of,  in  water  at 

30"  (Gibbs),  A.,  i,  281. 
phenolphthalein  ester  (Knoll  &  Co.), 
A.,  i,  932. 


Salicylic  acid,  esters,  decomposition  of, 

by  heat  (Colson),  A.,  i,  302. 
Salicylideneamines  (Senier  and  Shep- 
heard '■,  T.,  441  :  P.,  61. 
Salicylidene-j»-aminobenzoic  acid  and  its 

salts  (Senier  and  Shepheard),  T., 

194S. 
Salicylidene-m-aminophenol       (Senier 

and  Shepheard),  T.,  1947. 
Salicylidenecamphor      (Hali.er       and 

Bauer),  a.,  i.  595. 
Salicylidene-o-,  -/«-,  and  -j)-chloroaniline 

(Senier  and  Shepheard),  T.,  1946. 
Salicylidene-4-cumidine     (Sexier    and 

Shepheard),  T.,  443. 
Salicylidene-a-naphthylamine     (Senier 

and  Shepheard),  T.,  443. 
Salicylidene-//i-toluidine,  a  new  photo- 
tropic  compound  (Senier  and  Shep- 
heard), T.,  441  ;  P.,  61. 

hydrochloride  and  picrate  of,  and  5- 
bromo-  and  3-  and  5-nitro-  (Senier 
and  Shepheard),  T.,  1945. 
Salicylidene-o-4-xylidine    ;Seniek    and 

Shepheard),  T.,  1945. 
Salicylidene-»i-4-       and        ;>-xylidine 

(Senier  and  Shepheard),  T.,  443. 
Salicyl-o-naphthalide       (Sexier      and 

Shepheard),  T..  444. 
Salicyl-/3-naphthalide    and    its   sodium 

derivative   Senier  and  Shepheard), 

T.,  445. 
Salicylosalicylic    acid.      See   o-Salicyl- 

oxybenzoic  acid. 
o-Salieyloxybenzoic  acid,  preparation  of 

(Boehrixger  and  Sohxe),  A.,  i,  803. 
Salicyl-«i-toluidide  (Sexier  and  Shep- 
heard), T.,  444. 
Salicyl-//i-4-   and   -^-xylidides   (Senier 

and  Shepheard),  T. ,  444. 
Saligenolase  (Weevers),  A.,  ii,  1047. 
Salikase  (Sigmund),  A.,  i,  278. 
Saliva,  effect  of  diet  on  (Neilson  and 
Scheele),  A.,  ii,  70. 

enzyme  concentration  in  (Ryan),  A., 
ii,  496. 
Salivary  secretion   (Jappelli),   A.,   ii, 

160. 
Salol.   behaviour  of,    in    the    organism 
(Bondzvnski  and  Humnicki),  A., 
ii,  332. 

menthyl,      and     thymyl      carbonates 
uibexfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  244. 
Salt.    See  Rock  salt  and  Sodium  chloride. 
Salt  hydrates,  fused,  as  cryoscopic  solv- 
ents (Cock),  A.,  ii,  18. 
Saltpetre.     See  Potassium  nitrate. 

Chili.     See  Sodium  nitrate. 
Salts,  formation  of,  and  basicity  of  acids 

(Bruxi    and    Sandonnini),    A.,    ii, 

115. 
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Salts,  reactions  of  some  (Oechsxer  de 
Conixck),  A.,  ii,  66S,  734. 
crystalline,  plasticity  of  (Kurnakoff 
and     Schemschvschny),     A.,     ii, 
S55. 
abnormal  (Korczynski),  A.,i,  639. 
acid,  constitution  of,  and  basicity  of 

acids  (Bruni),  A.,  ii,  993. 
inorganic;   molecular    weight    of,    in 
methyl     acetate    (Schroeder    and 
Steiner),  A.,  ii,  212. 
internally    complex,    stereoisomerism 
of   (Ley),    A.,   i.    138;    (Ley  and 
Winkler),  A.,  i,  S86. 
double,  existence  of,  in  aqueous  solu- 
tion (Kremann),  A.,  ii,  1000. 
formation  of,  in  non-aqueous  solv- 
ents (Cambi),  A.,  i,  412. 
polyionic,  conductivity  and  ionisation 
of  (Noyes  and  Johnston),  A.,  ii, 
854. 
See  also  Metallic  silts. 
Salvia  Sclarea,  oii  from  (Harvey),  A.,  i, 

39. 
Samarium  brnmate  (James  and  Lanoe- 

UER),  A.,  ii,  735. 
Samphire  oil.  composition  and  fractiona- 
tion of  (Boedb),  a.,  i,  946. 
presence  of  5:6-dimethoxy-3:4-metb.yl- 
enodioxy-1-allylbenzene    in   (DBLE- 
PINB),  A.,  i,  642. 
Sand   from   eruption   of  Vesuvius,  1900, 

composition  of  (PARIS),  A.,  ii.  166. 
Sand  culture,  improvemi  >nts{TAXXT/l  nil. 
A.,  ii,  928. 
influence  of  the  ratio  of  lime  to  m 
nesia  on  the  yield  in  (Aso),  A.,  ii, 
929. 
Sandalwood  nil,  East  African  [Si  BIMMEt 

B  Oo.),  A.,  i,  114. 
Sanidine    from    the    Leilcnkopf,     Lake 

Laach  (Bbauns),  A.,  ii,  590. 
Santalyl      allophanate       (Vbbmniqtb 

I  IHININFABBIKXN    ZlMMKR  .t  00.), 

1     i.  247. 
chloride  and  ohlorocarbonate  (Fai 

tobm.  F.  Bayer  b  Oo  I, 

A.,  i,  247. 
balides,     pn  paration     ol     (I  ibbi  k- 

I       i  ,,  i       rOBM.  F.  liAVl.i:  B  Oo.  I, 

aUoatol  carbonate    I 
iroBM.    I'.    Baykb  s    Co.),   A.,   i. 

i  i.  prepare 
Hon  .,i  (Ell  dm.),  A.,  I,  197. 

■  ■i,i  .,      pri  pan i      "I      (Fabbi 

PABBIKl  '■      FORK.     I'.      BAYI  B     B 
L,   i.  217. 
Santonin,  action   "f  ralphurlfl   add   on 
(Itumr.i.l.INi    ami     Manino),      \ 


Santonin  and  its  derivatives,  electrolysis 

.it'  (Pannain),  A.,  i,  32. 
equilibria  among  the  sterenisomerides 

of  (Levi-Malvano  and  Mannino), 

A.,  i,    32. 
partial  racernisation  in  derivatives  of 

(Levi-Malyanohi.,!  M  innino),  A., 

i,  801. 
hydroxylamineoximes    of    (Frances- 
coni  and  Odbmano),  A.,  i,  723. 
fZdsme^ro/wSantonin,      nitro-,     crystallo- 
graphy of(EosATl),  A.,  i.  241. 
Santoninoxim.es,    uitrosohydroxlamino-, 
and   their   derivatives   (Francescoxi 
and  CrsMANO),  A.,  i,  724. 
Saponification.      See   Hydrolysis  under 

Affinitv,  chemical. 
Saponin,  hsemolysis  of  blood  by  (Fraser 

and  Gardner"),  A.,  ii,  595. 
Saponins,   cholesterol  as  an  antidote  to 

the  (AVindavs),  A.,  i.  172. 
Sapphires,  reproduction  of  the  blue  colour 

of  (Paris;  Verneuil),  A.,  ii,  47. 
Sarcosine,  homologuesof  (Gansser),  A., 

i,  702. 
Satinwood.     East     Indian    (CTUorM 
wrietenia),       ehloroxylonine        from 
(Auld),  T.,  964;   P.,  148. 

/a  macrostema,  oil  from  (Schimmel 
B  Co.),  A.,  i.  316. 
Sausages,    detection   of    horse    llesh    in 

(1'iettre),  A.,  ii,  706. 
Scandium,  distribution  of  (Vebhadsky), 
A.,  ii,  146. 
spectrum  of,  and  its  relation  to  solar 

speotra  (Fov  i.er),   A.,  ii,  5. 
extraction  of  (Mbyib),  a.,  ii.  46. 
and  iis  salts  (Crookes),  A.,  ii,  44. 
Scatole.     See  3-Methylindole. 
Scheelite  of  Otago  (Fini.aysi.s).  A.,  n, 

69. 
Setoffs    bases    (onto),     isomerism     of 
(MaKOHOT     and     PuBLONO),     A.,     I, 
B06.  .     „ 

Schists,   crystalline,    of   BrOBteni,    ROB- 
mania,  mangani  le  and  iron  minerals 
from  (I'.rii'iii'AM'),  A.,  ii,  7 16. 
or]  talline  oftiw  Urals  (Dupabi  .  A  . 
ii,  67*. 
Schoenite.  existence  of.  as  a  double  salt 
in  aqueous  Bolution   (Kbbmanh),  A., 

ii.  1000. 

.     .  h  trai 

principles    of    (Bom>oi  i),    A.,    ii, 

Scopoline  (SoHMlM  ,  4  .  i, 
Sobncic  acid.    dim.  nlhvl    est.-r,    and   at 
h   and  thi  n  rotatorj  powi  1 1 

(Hiihm  ii  ,  T.,  1680;  P.,  21  I 
Sooretin  and  teooptive  " """ 

„f   (DlXOK     and     II UU1 1  ,     \-,    ", 

ii  i 
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ecretin,  relations  of,  to  pancreatic  en- 
zymes (Mellanby  and  Woolley), 
A.,  ii,  683. 
eedlings,  role  iof  zymases  in  respiratory 
processes  of  (Kostytscheff),  A.,  ii, 
173. 
eeds,  calcium  and  magnesium  in  (Wili.- 

statter),  A.,  ii,  336. 
old,  amylase  in  (Brocq-Rousseu  and 

Gain),  A.,  ii,  337. 
carbohydrates  contained  in  (Schulze 

and  Godet),  A.,  ii,  824. 
of     Hordeum     vulgar  e     earn 

(barley),    selective    permeability   of 
the  coverings  of  (Brown),  A.,  ii, 
386. 
germinating,  nutritive  effect  of  amides 
on  (LefeVre),  A.,  ii,  83. 
Selachian  organs,  extracts  of  (Snr.i  . 

A.,  ii,  685,  819. 
Selachians,  purine  metabolism  in  (Scaf- 
fidi),  A.,  ii,  683. 
globulin   in   egg-yolk    of  (Alsberg), 
A.,  ii,  499. 
Selenates.     Si>e  under  Selenium. 
Selenic  acid.     See  nnder  Selenium. 
Selenium,  presence  cf,  in  mineral  waters 
from   La  Roche-Posay   (Taboury), 
A.,  ii,  902. 
molecular  weight  of  (Olivari),  A.,  ii, 

39,  568,  805,  996. 
and  iodine  (Pellini),  A.,  ii,  568. 
transformations    of    (Coste),    A.,    ii, 

995. 
equilibrium    diagrams    of,     with    tin 
iPiltz,  Mecklenberg,  aud  Gold- 
beck),  A.,  ii,  1022. 
acticn   of  pyrosulphuryl   chloride   on 
(Prandtl  and   Borixski),  A.,  ii, 
566. 
fusibility  of  mixtures  of,  with  metals 

(Pelabon),  A.,  ii,  S05. 
separation  of  tellurium  from  (Brows- 
ing and  Flint),  A.,  ii,  934. 
anions,    complex     (Rosenheim     and 
Pritze),  A.,  ii,  882. 
Selenium       compounds,      physiological 
effects  of  (Junes),  A.,  ii,  1041. 
of,  with  mercurv  (Pellini  and  Sacer- 
DOTI),  A.,  ii.'l014. 
Selenium    //oxide,   additive   compounds, 
of,  with  tetraniethyl-and  tetraethyl- 
ammonium  chloride   (Carnevali), 
A.,  i,  14. 
Selenic    acid,    specific    gravity    and 
percentage   strength  of  (DlEMEB 
and  Lbnhbe),  A.,  ii,  882. 
hydrates  of  (Kremann  aud   Hof- 
meier),  A.,  ii,  138. 
Selenates,   sulphates,  and   tellurates, 
isomorphism   of  (Pellini),  A.,  ii. 
1002. 


Selenium: — 

Selenious  acid,  electrolysis  of  solutions 
of  (Maxuelli  and  Lazzarini),  A., 
ii,  230. 
Selenomercaptansaud  tlu-ir  derivatives 

(Tsohugaeff),  A.,  i,  129. 
Benzeneseleninic  anhydride 

(Doughty),  A.,  i,  296. 
Benzeneselenonic    acid    and    related 
compounds  (Doughty),  A.,  i,  296. 
Seliwanoff's    reaction     (Oechsner    de 
CoNDfCK),  A.,  ii.  625. 
test  for  sugars  of  the  laevulose  group 
(Pieraerts),  A.,  ii,  272. 
Semicarbazide.    action    of,    on    chloro- 

aldehydes  (Kling),  A.,  i,  214. 
Senicifolic     acid    and    its    silver    salt 

(Watt).  T.,  472;  P.,  68. 
Senicifolidine,  and  its  salts  (Watt),  T., 

475  ;  P.,  68. 
Senecifoline.  and  its  salts  (Watt),  T., 

469  ;  P.,  68. 
Seneciiolinine  salts   (Watt),   T.,  473; 

P.,  68. 
Senecio  latifolius,  alkaloids  of  (Watt), 

T.,  466  ;"P.,  68. 
Sensitive  plant  (  Vitez  agnus  caslus),  oil 

from  (Haensel),  A.,  i,  313. 
Septa,  differential.     See  under  Diffusion. 
Seromucoid  (Bywaters),  A.,  ii,  159. 
Serum      and      blood,      electrochemical 
measurement      of       alkalinity      of 
(Michaelis  and  Rosa),  A.,  ii,  680. 
and  plasma,  differences  in  agglutinin- 
content  in  (Dreyer  and  Walker), 
A.,  ii,  S17. 
solubility  of  uric  acid  and  urates  in, 
and    influence   of    electrolytes   and 
radium  emanation  on  separation  of 
uric  acid   and   urates   from   (Bech- 
hold  and  Ziegler),  A.,  ii,  916. 
estimation  of  antipepsin  in  (Oguro), 

A.,  ii,  1030. 
See  also  Blood-serum. 
Serum-albumin,      electric      charge      of 

(Michaelis),  a.,  i,  618. 
Serum-globulin,      hydrolysis     of,      by 
alkalis  (Lampei  and  Skraup),  A.,  i, 
537. 
Serum    proteins    of    different    animals 
(Abueriiai.dex  and  Slavu),  A.,  i, 
340. 
action  of  salts  on  toxin   and   toxin- 
antitoxin  combinations  in  presence 
of  (Pick  and  Schwabs),  A.,  ii,  598. 
Sesqnioxides,  a  new  type  of  (Marino), 

A.,  ii,  576. 
Sesquiterpene,     C,,,H.,4,     from     maalyl 
alcohol  (Schimmel  &  Co.),  A.,  i, 
114. 
from  Siberian   pine-oil    (Wallach 
and  Grosse),  A.,  i,  727. 
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Sesquiterpene.  CuEmi  llew>  obtained  in 

preparation   of  caryophyllene   alcohol 

(Deussen,    Loesche,    and    Klemm), 

A.,  i,  814. 

Sesquiterpenes  (Deussen),  A.,  i,   171, 

813. 
Sewage,  the  function  of  septic  tanks  in 
the      biological      purification      of 
(Muntz  and  Laine),  A.,  ii,  423. 
purification  (Hair),  A.,  ii,  171. 
Shaker,  mechanical  (Couman).   A.,    ii, 

990. 
Shea    butter,   composition   of    (So'.'th- 

oombe),  A.,  ii,  604. 
Shoyu.  carbohydrates  of  (Mitsuda),  A., 

ii,  928. 
Siberian    pine    needle    oil.     See    Abies 

sibirica. 
Sicaloin    from    Aloe    vulgaris  (Condo- 

Vissicchio),  A.,  i,  318. 
8ilica,    Silicates    and    Silicides.      See 

under  Silicon. 
Silicobutane,  decaoblaro-   (Besson   and 

Fouiiniek),  A.,  ii,  663. 
Silicochloroform,    action     of    oxidising 
agents  on  (Besson  and  Fournikk). 
A.,  ii,  481. 
action     of,     on     potassium     pyrrole 
(Reynolds),  T.,  508. 
Silicohexane    tetradecachloto-    (Besson 

and  FoniMKi;),  A.,  ii,  399. 
Silicomethane    series,     preparation    of 
silicon  chlorides  of  the  (BESSON  and 
I'orv.NiKi:  I,  A.,  ii,  399. 
Silicon,    preparation    of    (Pring     and 
Fielding),  T.,  1501  ;  I'.,  215. 
amorphous,  action  of  gaseous  hydrogen 
chloride  on  (P.kssos  and  l.n  i:\ii  i:  . 
A.,  ii,  398. 
crystalline,  preparation  of  (Kieskk), 

A.,  ii,  41. 
reducing  action  of  (V mux  and 

DCOBLLIBZ),  A.,  ii,  883. 
compounds    of,   with    uranium    il'i- 

i  LOQZ),  A.,  ii,  03. 
and  oat  boo,  separation  of  silica  from 

(Beitzke),  A.,  ii,  937. 

the  system  :    magnesium  and     I  ii  I '    11 

ana  Bobsttbt),  a.,  ii,  108, 
Silicon  alloys  with  calcium  (Tamari  >. 
A.,  ii.  100, 
with  magnesium  ( Vooel),  a.,  ii.  l  18, 
with  Hn,  Ii  "I  and  thallium  (Tab  ibi  ), 
A.,  ii,  I  I'.'. 
Silicon  i     abi  midi   additive  i  ompound 

of,  with   pyridine,   aoetontt  i  lie,   I 

ni  trtli     I :  I  ■        l    I    I 
I  bfori  i        Bl   II  OK  and  l''"i  BHII  tt),    i 
ii.  ' 

ftfraobloride,  beuyl  and  ethyl  deri    i 

tivon    of    (Maim  IN    ami     KlPPINO), 
P  .  87. 


Silicon  halides  and  pyridine,  acetonitrile, 
etc.  (Reynolds),  T.,  512. 
hydrides  (Lebeau),  A.,  ii,  138. 
hydroxide,       adsorptive       power      of 

(Rohland),  A.,  ii,  27. 
dioxide  (silica),  binary  system  of,  with 
alumina    (Shepherd,    Rankin, 
and  Wright),  A.,  ii,  1015. 
separation     of,     from     silicon    and 

carbon  (Britzke),  A.,  ii,  937. 
solution  of,  in  fused  calcium  chloride 
(Arndt  and  Loewenstein),  A., 
n,  1005. 
combination    of,    with    methylene- 
blue  (Pelet-Joliyet  and  Ander- 
son), A.,  i,  526. 
Silicic    acid,    occurrence    of,    in    the 

organism  (Cerny),  A.,  ii,   911. 
Silicic    acids    (Tschermak),    A.,   ii, 

884. 
Silicates,  formation  of  (Cobb),  P.,  165. 
specific   heat   of  (White),    A.,    ii, 

966. 
crystallised,  and  their  glasses,  rela- 
tion    between     refractive     index 
and  density  of  (Larsen),   A.,  ii, 
841. 
solidification     curves      of     certain 

molten  (Dittleii),  A.,  ii,  47. 
hydrated,   study    of  (Zambonini), 

A.,  ii,  154. 
estimation   of  alkalis  in  (STABCK), 

A.,  ii,  761. 
estimation  of  boric  arid  in  (Wherry 
and  OHAPIN),  A.,  ii,  92. 
Silicides  of  the  metals  of  the  alkaline 
earths    HoNIQBCHMlT)),  A.,  ii,  80S. 
Silicon  organic  compounds  (KIPPING  and 
DAV1ES),T.,69;  P.,  9;  (Reynolds), 
T.,    505,    50S,   512  ;   (Khotinskv), 
A.,  i,  864. 
chlorides  of   the  silieomethane  series. 

preparation  of  (Besson  and  Point- 

nibb),  a.,  ii,  800, 
Humus  silicic   acid   (\.     Fkii.itzrn), 

A..,  ii,  178. 
a  Siliconaphthoic  acid  (Khotinskv),  A., 

i,  864, 
Silioone  (HoKlOSOHMID),  A.,  ii.  BOB, 
Silicopontane,  dockcaohloro   (Besson 

and    Fun:M|.-,itl,  A.,  ii      'Hi,  t'.ii:! 
Silicototrapyrrolo     (RSYNOIiDB),     T., 

60S, 
Tribonzylsilicyl   oiide  (MABTIN    and 

KlPPINO),  T.,  807  ;  T 
Triphenylsilicol,    action    of    fuming 

sulphuric    aoid   on     Sipping   and 

\l  IBTI»),T.,    Is'-'  |  P.,  ''";. 
Silico  thormic   experiments     UKINASV 

and  I'.inn as),  A. .  Ii,  I  I, 
silk,    formation    of    (Abdsbb  ii 

Pi  w.  and  Win  n  * i,  A     II    II 
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Silk,  composition  ami  cleavage  products 
of  different  kinds  of  (Abderhaldex 
and  Brossa),  A.,  i,  859. 

composition  and  structure  of  (Abder- 
haldex and  Behrexd),  A.,  i,  343. 

hydrolysis  of,  by  acids  and  by  alkalis 
(Abderhaldex,  Medigreceaxu, 
and  PlNCnsSOHN),  A.,  i,  751. 

Canton,  the  rnono-aniino-acids  of 
(Abderhaldex  and  Behrend), 
A.,  i,  343. 
monoamino-acids  from  the  gelatin 
(leim)  of  (Abderhaldex  and 
Worms),  A.,  i,  859. 

Indian  Tussore,  monoamino-acids  from 
(Abderhaldex  and  Spack),  A.,  i, 
859. 

Neuchang,  hydrolysis  of  (Abder- 
haldex  and  Eilliet),  A.,  i,  275. 

Niet  ngo  tsam,  from  China,  mono- 
amino-acids from  (Abderhai.df.n 
and  Brossa),  A.,  i,  859. 

Shantung  Tussore,  and  Bengal,  mono- 
amino-acids of  (Abderhaldex  and 
Sixgtox),  A.,  i,  750. 

wild,  hydrolysis  of  (Suzuki,  Yoshi- 
mura,  and  Ixouye),  A.,  i,  859. 
Silks,  composition  of  (Abderhalden), 

A.,  i,  275  ;  (Abderhaldex  and  Sing- 
ton),  A.,  i,  750. 
Silkworm,   does  a   change  of   fat   into 
glycogen    occur    in,    during  meta- 
morphosis?  (Kotake   and    Sera), 
A.,  ii,  912. 

an   enzyme   in,  which   produces   am- 

monif.       from       ammo-compounds 

(Tat;£UCHI   and    Ixouye),   A.,    ii, 

012. 

Sitaparite,     new    manganese     mineral 

(Fermoe),  A.,  ii,  491. 
Silver,  atomic  weight  of  (Leduo),  A.,  ii, 
140;  (Dubreuil),  A.,  ii,  140; 
(Hixrichs),  A.,  ii,  140,  231  ; 
(Baxter  and  Tillet),  A.,  ii,  225  ; 
(Richards,  Kothxer,  and  Tiede), 
A.,  ii,  231. 

electrolytic  potential  of  (Bkislee),  A., 
ii,  462. 

fulminating,  a  warning  as  to  formation 
of  (Sieverts),  A.,  ii,  142. 

kinetics  of  rapid  chemical  and  ionic 
reactions  of  (Reichixstkix),  A.,  ii, 
960. 

solid  and  fused,  solubility  of  hydrogen 
and  oxygen  in  (SlEVERTB  and 
Hagf.nacker),  A.,  ii,  1004. 

solubility  of,  in  mixtures  of  acids 
(Paxnain),  A.,  ii,  886. 

and  lead,  impossibility  of  judging  of 
relative  stabilities  of  compounds  of, 
from  thermochemical  data  (Colsox), 
A.,  ii,  400. 


Silver,  colloidal  solutions  of,  from  action 
of  pure  water  on  silver  (Traube- 
MEXGARixiandScALA),A.,ii,731. 
produced  electrically,  chemical  com- 
position of  (Rebiere),  A.,ii,  312. 
electrical  charge  of  (Lewis),  A.,  ii, 
465. 
hydrosols   and   salts,  influence  of,  on 
nitrogen  metabolism  (Izar),  A.,  ii, 
905. 
solutions,  action  of  antimony  hydride 
on  (Reckleben),  A.,  ii,  489. 
Silver  alloys,  solubility  of,  in  mixtures 
of  acids  (Pannaix),  A.,  ii,  886. 
with  magnesium,  hardness  of  (Smir- 
noff and  Kurxakoff),  A.,  ii,  402. 
with  zinc,  relation  between  electrical 
conductivity      and      thermoelectric 
power  of  (Pushix  and  Maximenko), 
A.,  ii,  539. 
Silver  coinage  alloys,  variation  in  the 
structure  of,   during   working  (Pan- 
naix), A.,  ii,  731. 
Silver-gold     themio-element    at    liquid 
hydrogen    temperatures    (Oxnes    and 
Clay),  A.,  ii,  117. 
Silver  mirrors,  electrolytic  production  of 

(Lohxsteix),  A.,  ii,  859. 
Silver  salts,  action  of,  on   autolysis  of 
liver  (Izar),  A.,  ii,  907. 
use  of,  in  sterilising  water  (Traetta- 

Mosca),  A.,  ii,  256. 
organic,    decomposition    of    (Axgeli, 
Castellaxa,  and  Fereero),  A.,  i, 
739. 
double,    stable   soluble   compounds  of 
organic  substances  and  (Busch),  A., 
i,  706. 
Silver  halogen  salts,  compressibilities  of 

(Richards  and  Joxes),  A.,  ii,  214. 
Silver  arsenate,  analysis  of  (Baxter  and 
Coffix),  A.,  ii,  397. 
dimercurous  arsenate,   and  phosphate 

(Jacobsex),  A.,  ii,  887. 
chloride,   Stas's   investigation   of  the 
solubility  of  (Drucker),  A., ii,482. 
and    pyridine,    equilibrium    in   the 
system  (Kaiilexberg  and  Wit- 
t'ich),  A.,  i,  602. 
chromate,  analysis  of  (Baxter,  Mu- 
eller, and  Mines),  A.,  ii,  487. 
tfichromate,  analysis  of  (Baxter  and 

Jesse),  A.,  ii,  488. 
cyanamide  (Elms),  A.,  ii,  1058. 
fluoride  and  chloride,  reactions  between 
iodoform  and    (Oechsxep.   de   Co- 
xixck),  A.,  i,  126. 
(sub-)halides,       photochemistry       of 

(Trivelli),  A.,  ii,  455. 
iodide,  explanation  of  the  negative  co- 
efficient   "I    expansion   of  (Jones), 
A.,  ii,  210. 
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Silver  iodide,  conditions  of  solubility  of, 
in  sodium  iodide  solutions  (Krym), 
A.,  ii,  574. 
mercury  iodide  (Rebenstorff),  A.,  ii, 

146." 
nitrate,  synthesis  of  (Hinrichs),  A., 
ii,  140. 
thermal  properties  of  (Guinchant), 
A.,  ii,  860. 
and  ammonium  nitrate,  investigation 
of  the  eutectic  mixture  of,  by  the 
method  of   melting  (Flawitzky), 
A.,  ii,  886. 
cobaltiuitrite  (Cunningham  and  Per- 

kin),  T.,  1568. 
^woxide,    so-called    electrolytic  (Ba- 
borovsky  and  Kuzma),  A.,  ii,  666. 
Wraehloroplatinate,  decomposition  of, 
by  water,   and  preparation  of   ful- 
minating platinum  (Jacobsen),  A., 
ii,  S97. 
phenyl  selenide  (Doughty),  A.,  i,  297. 
germanium  sulphide.     See  Argyrodite. 
sulphite  and  its  alkali  double  sulphites, 
action  of  heat  on,  and  formation  of 
a    ilithionate    (Bafbigny),   A.,    ii, 
1004. 
Silver,    estimation    of    (Mawrow    and 
Mollow),  A.,  ii,  183. 
estimation  of,  in  presence  of  mercury 

(KSOX),  T.,  1768;  P.,  227. 
gravimetric  estimation  of  (Gooch  and 

Bosworth),  A.,  ii,  346. 
iodometric  estimation  of  (Gooch  and 
Bosworth),    A.,     ii,    438 ;    (Bos- 
wdrth),  A.,  ii,  938. 
volumetric    estimation    of,    by    Gay- 
Lussac's  method  (Pannain),  A.,  ii, 
987. 
Sintering-point  curve  :    a  simple  means 
of     detecting    chemical     compounds 
between  two  components  (Stock     a  . 
ii,  543. 
Skate,  heart  and  respiration  ofthi 

under  Heart  and  Respiration. 
Skin  and  lungs,  method  foi  measuring 
the   loss  ol    water   by  the  organism 
through  (Ol  ii  i  i  m  LBS  and  M'"  ' 
ii,  679. 
81agB,     constitution    of     blast-t 
1  iiki  s.vtn),  A.,  ii,  240. 
basic,  estimation  of  pho  phoric  acid  in 
(KoMAltSXJ  |,  A.,  ii,  182. 
Snow,    ii.tns.it phenomena    due   to 

nitrogen  •  ■•  mi  o  3Htnr),  A., 

ii.  429. 
Soap  Solutions,   the  detergent   aotlon  of 
\  ,  i,  028. 

Suupi,  inflneni i  aholsajterol  on  h a 

iik),  a..  Ii, 
i  16. 


Soaps,    estimation    of    fatty    acids     in  ■ 

(Dominikiewicz),  A.,ii,  707. 
Sobrerol,  preparation  of,     from    pineue 
(Henderson  and  Agkew),  T.,  291; 
P.,  35. 
conversion  of  pinene  into  (Henderson 
and  Eastburn),  T.,  1465  ;  P.,  211. 
Sodalite-trachyte   from  Pico  de  Teyde, 

Teneriffe  (Prbiswekk),  A.,  ii,  678. 
Sodium,  action  of  hydrogen  on  (Holt),  | 
A.,  ii,  S07. 
radiation   of   spectral   lines    of,    in   a 
magnetic     field    (Purvis),    A.,    ii, 
281. 
spectrum,  extension  of  the   prinoipaj 

series  of  (Wood),  A.,  ii,  106. 
emanation  (Costanzo),  A.,  ii,  8. 
vapourat  3S5°,  uon-luminous  saturated, 
determinations    of    dispersion    of  j 
light  in  (Loria),  A.,  ii,  949. 
conductivity       of      non-luminous 

(Fuchtbauer),  A.,  ii,  537. 
ultra-violet  absorption,  lluorescence, 
and  magnetic  rotation  of  (Wood), 
A.,  ii,  845. 
double      fluorides     of,     in      analysis 
(WlLKB),  A.,  ii,  618. 
Sodium  alloys  with  potassium,  new  for- 
mation of  liquid  (Jaubert),  A.,  ii,  41. 
Sodium  alum  (SMITH),  A.,  ii,  289. 
Sodium    alums,    monoclinic    variety   of 

(SraorjNO]  i  i.  a.,  ii,  iooi. 

Sodium  halogen  salts,  compressibilities 

of  (KiciiAiU's  and  Jones),  A.,  ii.  -It. 

Sodium  orthoai senate,  heat  of  formation 

of  (MlXTBB),  A.,  ii,  865. 

borates,  hydrolysis  of  (Lundberg),  A., 

ii,  978. 
carbonate,  spontaneous  crystallisation 
of  solutions  of  (Jones),  T.,  1672  1 
P.,  213. 
the   system:   water,   pyridine,  and 

(LlHBOSOH),  A.,  ii,  472. 
the    1/8  (H  m  1  km  in\  and   ki'Kii  N 
aukki:),  A.,  ii,  664. 
coppi  i    'ii  Donates     PlOSSBUTO),    T., 

1418 ;  I'.,  L88. 
hydri  dissociation    of 

\.,  ii,  140. 
rapid  estimation  of,  in  preai  d< 
Bodium    .  irbonate    (Lowtj 
A.,  Ii,  1058, 
chloride,  influence  of,  in  the  pot  i 
raction  of  mi 
A.,  ii,  251. 
the  system:  wain- mid,  equilibrium 
I.,  mm  •  ii    tin     liquid    and 

.    in    (M\ii.A"N.    A.,    ii, 

tin  odium  sulphate,  water, 

rth\  I    alcohol    nnd    (Scui  : 
ml  Baa  1 1,  a.,  ii,  878. 
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Sodium  chloride  solution,  action  of,  on 
zinc  carbonate  (OeohsnkE  w: 
Conihck),  A.,  ii,  669. 

diabetes.     See  Diabetes. 

See  also  under  Manorial  experiments. 
hypochlorite,    behaviour   of   ct-amino- 
acids  towards  (LaJNGHELTj),  A.,  i, 
557. 

and  hypobromite,  reactions  of,  with 
derivatives  of  methane  (DfiBN), 
A.,  i,  867. 
cobaltinitrite,  preparation  and  compo- 
sition of  (CUNNINGHAM  and  Per- 
kix),  T.,  156S. 

action   of  guanidine    carbonate    on 
(HoFMANX  and  BUCHNEB),  A.,  i, 
775. 
nitrate  [Chili  saltpetre),  impurities  of 
(de  Grazia),  A.,  ii,  88. 

solution,  action  of,  on  manganese 
carbouate  (Oechsxeu  de  Co- 
nixck),  A.,  ii,  669. 

as   manure.      See  Jlanurial   experi- 
ments, 
nitrates   and   nitrites,    formation   and 

decomposition  of  mixed  crystals  of 

(Brum    and  JIexegiiixi),   A.,   ii, 

885. 
oxide,  barium  oxide,  hydrochloric  acid, 
and  water,  the  system  (.Schreixe- 
makers),  A.,  ii,  986. 

heat  of  combination  of,  with  acidic 

oxides  (Mixter),  A.,  ii,  644,  S65. 

oxides,  heat  of  combination  of  acidic 

oxides  with  (Mixter),  A.,  ii,  380. 
hydroxide,  laboratory  preparation  of, 

free  from   carbonate  (JoRISSEN  and 

FiLii'i'o),  A.,  ii,  311. 
yeroxide,  use  of,  tor  the  quantitative 
analysis    of    organic     compounds 
(Pringsheim),  A.,  ii,  93. 

organic  analysis  with  (Pozzi-Esi 
A.,  ii,  188. 
;;if/(/silieate,    binary  systems  of,  with 

lithium,  magnesium,  calcium,  stront- 
ium,     and     barium      metasilieates 

(Wallace),  A.,  ii,  665. 
sulphate  (Glauber's  salt),  alteration  of 
the  transition  temperature  of,  by 
a  third  substance  (v.   BlBON  and 
MaxSCHEVSKY),  A.,  ii,  213. 

solubility  of,  effect  of  carbamide  on 
(Hudsox),  A.,  ii,  131. 

heptahydrate     crystals,     nature     of 
ehauge  which,  undergo  in  contact 
with  decahydrate   crystaK 
nez),  A.,  ii,  7'2!>. 

and  magnesium  sulphate,  compounds 
of  (Gixsberg),  A.,  ii,  143. 

the  system :  sodium  chloride,  water, 
ethyl  alcohol  and  (Schbeinb- 
makeiis  and  BAAT),  A.,ii,  872. 


Sodium    potassium    sulphate,    lumines- 
cence   and    crystalline    form     of 
(Lixdixer),  A.,  ii,  I'M). 
the  system  :  water  ami  (SMITS  and 
W'tiTE),  A.,  ii,  985. 
thiosulphate,   spontaneous  crystallisa- 
tion   of   (JONES),    T.,    1672;    P., 
213. 
the  chemical  dynamics  of  the  reac- 
tions between,  and  organic  halogen 
compounds  (Slator  and  Twiss), 
T.,  93. 
alkyl   thiosulphates,  action  of  alkalis 

on  (Price  and  Twiss),  A.,  i,  81. 
sulphide,  assay  of  (Tschilikin),  A.,  ii. 

761. 
sulphite    and    its     equilibrium    with 
water  (Hartley   and  Barrett), 
T.,  1178;  P.,  164. 
injury  to  health  by  long-continued 
ingestion     of     (Lehmaxx      and 
Treutlelx),  A.,  ii,  333. 
detection  of,  in  presence  of  sodium 
sulphate  and         thiosulphate 

(Westox),  A.,  ii,  934. 
and  potassium  sulphite,  existence  of 
isomeric  double  (Arbusoff),  A., 
ii,  573. 
hyposulphite,   reduction  of  triphenyl- 
methane   dyes,  and   azo-compounds 
by  (Fischer,  Fkitzex,  and  Eilles), 
A.,  i,  616. 
jw/i/telluride  (Tibbals),  A.,  ii,  729. 
or  triphosphate,   heat  of  formation  of 

(Mixter),  A.,  ii,  865. 
hydrogen  phosphate,  solubility  of,  in 
water  (Shiomi),  A.,  ii,  573. 
Sodium      acetate,     lower     hydrate     of 
(Miller),  A.,  i,  SI. 
melting  point  of  hydrated  (Greex), 

A.,  i,  82. 
the  system :  sodium  sulphate  deca- 
hydrate   and,   at   25°  (Fox),  T.. 
888;  P.,  128. 
( yanate,  preparation  of  (Lecchs  and 

Gesebioe),  A.,  i,  106. 
and  pyridine  sodium  stannithiocyanatcs 
(Weixlaxd    and    Bames),    A.,    i, 
4  »;•_'. 
molybdenum  hexathiocyanate  (Koex- 

iieim),  A.,  i,  141. 
cerium    ferroeyanide   (.Robixson),    T., 

1359. 
ferric   arsenitartrate   (Sorger),  A.,  i, 
464. 
Sodium,  new  method  for  the  detection  of 
(Bail),  T.,  2126  ;  P.,  284. 

Sodium  uranium  compounds,  nature  of 
certain  (Metzgbb  and  Heidelber- 
01  i  I,  A.,  ii,  893. 

Soja    hispida,   pentosans    of  (Borghe- 

saxi),  A.,    ii,  258. 
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Soils,  are  fungi  able  to  utilise  the  ele- 
mentary nitrogen  of  the  air,  and  to 

increase     the     total     nitrogen      in 

(Heixze),  A.,  ii,  510. 
acidity  of,  estimation  of  (Albert),  A., 

ii,  446. 
activity  of,  phosphate  availability  in 

relation  to  (Stoddaiit),  A.,  ii,  1048. 
action  of  carbon  disulphide  and  similar 

substances    on   (Stormer),    A.,    ii, 

608. 
action  of  sulphurous  acid  on  (Hasel- 

hoff),  A.,  ii,  928. 
catalase  of  (May  and    Gile),  A.,  ii, 

928. 
causes  which    determine   replacement 

of  potassium  of  leucite  in  (Bernar- 

iuni),  A.,  ii,  177. 
conditions  of,  accumulation  of  nitrogen 

in  relation  to  (Remv),  A.,  ii,  340. 
diffusion  of  manurial  salts  in  (MiJNTZ 

and  GautjECHON),  A.,  ii,  259. 
fatigue  of  (Sch reiner  and  Sullivan), 

A.,  ii,  128. 
fertility     of,     role     of    oxidation     in 

(Schreiner    and    Reed),    A.,    ii, 

1048. 
fixation    of    ammonia   by   zeolites  in 

(1'feifker,  Hefner,  and  Frank), 

A.,  ii,  87. 
assimilation  of  potassium  from  ("WlM- 

mkk,\Yii,iai;th.  KbUQER,  RoEMER, 

l.l  isl  HOFF,  BlNGLEBEN,  and 

STORCK),  A.,  ii,  340. 
micro-organisms  of.    See  Micro-organ 

isms. 
moisture  of.  influenco  of,  on  the  action 

.  i'  cal  ■n,ni  cyanamide   de  Grazia), 

A.,  ii,  697. 
nitrification  of,  in  situ  (Pouget  and 

Gi  h:ai  hi.  A.,  ii,  428, 
of  acid  reaol  ion  i  Koz  \  \  .  A.,  ii,  87. 
acid,  a  reaotion   for  (Loiw),  A.,   ii, 

L080. 
nrabli',  separation  of  iron  from  elements 

of  groups  I  v.  and  V.  and  detection 
of  rare  eai  I  hi  in  I  Pozzi-Escot),  A., 
ii, 
humus  and  peat,  production  of  nitric 

din    Wi  i    ,  \  .  ii 

pi  ,n  ,  .i.i r  i  sli  hi 1 1. id'  and 

'  alcium  cyanamid I  \ ,  Fbilj  i 

radioft'  tivity  of  (Borda    ,  A.,  ii,  7. 
volcanic,   from   Java,  -  ompoi  ii  ion  of 
(vas  Bl  miii.m:in),  A.,  ii,   I'JS. 

;inai'.  i    hi  i  Bl  "i  ii  and  Horn  i 
A.,  ii.  196. 

is    the  "imihi il   i  "' 

91 

in. tin. n    .if  , ill, mii  ite    hi 
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Soils,  estimation  of  calcium  carbonate  in, 
by  the  methods  of  Bernard  and  of 
Treitz,  and  its  significance  in  the 
selection  of  soils  for  vineyard.-, 
(Votruba),  A.,  ii,  95. 
estimation  of  clay  in  (Arntz),  A.,  ii, 

440. 
estimation  of  potassium  in  (de  Sor- 
nay),  A.,  ii,  618. 
Soil-producing  rocks,  decomposition  of 

(Haselhoff),  A.,  ii,  259. 
Solanin  cholesteride  (Windaus),  A.,  i, 

173. 
Solarisation.    See  under  Photochemistry, 
Solder,    estimation   of    lead  in   (Della 

Crose),  A.,  ii,  764. 
Solid   and   liquid    phases,    physical  and 
chemical  properties  as  functions  of 
the  magnitude   of  the  granules   of 
(v.  Weimarn),  A.,   ii,  135. 
solutions.     See  Solutions,  solid. 
Solids,   influence  of  dissociation  on  the 
vapour    pressure     of     (SmiTS     and 
Soheffer),  A.,  ii,  21. 
the    miscibility    of     [solid    solutions) 
(Vanstoxe),  T.,  590;  P.,  30. 
Solorina  soj;cata,  acid  from   (Zopf),  A., 

i,  238. 
Solorinin  (Zorp),  A.,  i,  23S. 
Sols,  theory  of  reversible  (Fischer  and 

Bobertag),  A.,  ii,  808. 
Soluble  substances,  action  of  insoluble 
substances  on  (Oeohsnerde  Coninok), 
A.,  ii,  668,  732. 
Solubilities   in    mixed    solvents   (Hehz 
and  Kuhn),  A.,  ii,  28. 
.ii    the  boiling-point  of  the  solvent, 

apparatus   for   ,  Si  iii.m  m.i:  .  A.,  ii, 
646. 

and  cohesion  pressures  of  salts,  dimi- 
nution    of,     by      non-electrolytes 
(Traube),  A.,  ii.  I'.ir. 
Solubility  influences  (Rothmund),  A., 
ii,  980. 

influence   of  pressure   on  (Chiikn   and 

Sinnuie),  A.,  ii,  796,  981. 
■  i     unit'   i  mupaiiitivcly  iiisolulilo  sails 

of   the  rare  earths  (Rlmbaoh  and 

SOHUBEB  i  I,   A.,  i.  681. 

of  sparingly  soluble  acids,  intluence  of 

\  arioiis  ,.<>i  1 1  ll  III  salts  mi  |  I'll  ii  i  I'  .mil 
I.mim  Kl.  T.,    I  166  |    P.,  21 

ni     ills  iii  concentrated  acids  (Hill 

n.l  Si  mm"  ■     .  A.,  ii,  Iil7. 

in  aqueous  solutions  ol  ether,  ohloro 
loiin,  phenol,  etc.,  tuiitual  influi  d 

l'i  ii  .i  i   .   \     ii.  388. 

at   ii  tnperaturi .   apparatu  i    foi 

il.  i,  rmination  ol  (St  UR CR),  A., 

Ii,  647. 

dl   Ii   I  llllll.il  iOUl      «  "III      I  I"'    I' 

:  m  \  .  and  VVilbom  .  a.,  ii,  BSi 
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Solubility,    determination    of,    by   Ful- 

frieh's  refractometer  (Osaka),  A.,  ii, 
560. 
Solution,  reciprocal  action  of  substances 

in  (v.  Bir.ou),  A.,  ii,  797. 
hydration  in,  and  viscosity  (DuNSTAN 

and  Thole),  T.,  1556;  P.,  219. 
hydration  in.  as  the  cause  of  solubil- 
ity   influences    (Hudson),    A.,    ii, 

131. 
Solutions,  theory  of  (Holmes  and  Sage- 
man).  T..  1919  ;  P.,  231  ;  (Kavff- 

mass),  A.,  ii,  107  ;  (Tratoe),  A., 

ii,  216. 
theory     of     concentrated     (TlMMER- 

MAN6),  A.,  ii,  388;  (Moller),  A., 

u,  981. 
critical  volumes  and  density  curves  of 

(Centnerszwer),   A.,  ii,  074. 
specific   h<  3  bleslnger  ;  Ba- 

kowski),  A.,  ii,  375. 
in    mixtures    of    alcohol    and    water 

(CUNO),   A.,  ii.  301. 
relation  between  density  and  degree  of 

dissociation  of  aqueous  (Teueschin), 

A.,  ii,  552. 
of  salts  in  water  and  alcohol,  specific 

heats      of     (DoROSCHEWSKY      and 

Rakowski),  A.,  ii,  968. 
of  electrolytes   in   water,    methyl    or 

ethyl  alcohol,  acetone,  or  in  binary 

mixtures  of  these  solvents,  electrical 

conductivity  of  (Serkopf),  A.,   ii, 

372. 
vapour  pressure  of  saturated  (Speran- 
skiy), A.,  ii,  878. 
reactions  in  non-aqueous  (NAUMANN, 

Kill,  and  Bezold),  A.,  ii,  1018. 
alcoholic,    limiting    conductivity   and 

degree  of  ionisation  of  (Turner), 

A.,  ii,  13. 
aqueous  (Gillet),  A.,  ii,  338. 
aqueous,   evaporation   of  (VaillantI. 

A.,  ii,  544. 
colloidal   and   crystalloidal,   existence 

and  properties  of  dispersive  systems 

in  the  region  between  (Svi;i 

A.,  ii,  389. 
dilute,  absorption  of  ultra-violet  light 

by  (Fidpuck),  A.,  ii,  454. 
solid  (Creighton),  A.,  ii,  668. 

of  the  elements  (Guerti.er),  A.,  ii, 
982. 

of  camphor  anil  boroeol,  benzil  and 
benzoin,  and  menthone  and  men- 
thol, physical  properties  of  i  Van- 
MTONE),  T.,  590;  P.,  30. 

of  metals,  the  hardness  and  electri- 
cal resistance  of  (Benedicks),  a., 
ii,  207. 
Solvate  theory,  pn  lOMBS), 

A.,  ii,  221. 

xcvi.  ii. 


Solvent,     colour    of    fluorescence    and 
Stobbe),  A.,  ii,  282. 
role    of,    in     chemical    kinetics    (v. 

Halban),  A.,  ii,  722. 
acetamide     as     a      (MensohuTKIN), 

A.,  i,  89. 
cryoscopic,  cyclohexane,  as  a  (Mas- 
carelli), A.,  ii,  19; (Mascarelli 
and  Constantino.  A.,  ii.  790; 
;  Mascarelli  and  MusattyV  A., 
ii,  972. 
cyclohexanol  as  a  (Chavanne  and 

van  Roeler),  A.,  i,  21. 
fused  salt  hydrates  as  (Cock),   A., 
ii,  18. 
mixed,     solubilities     in    (Herz    and 

Kuhn),  A.,  ii,  28. 
heat  effect  and  free  energy  of  chemical 
action  in   different  (PlSRARJEWSKY 
and  Scheljapin),  A.,  ii,  866. 
influence  of,  on  the  rotation  of  opti- 
cally active  compounds  (Patterson 
and  McDonald),  T.,  321  ;  P.,  36  ; 
(Patterson    and    Montgomerie), 
T.,  1128  ;  P.,  151. 
latent  heat  of  vaporisation  and  capil- 
lary constants  of,  relation  between 
CWalden),  A.,  ii,  119. 
expansion  coefficient,  specific  cohesion, 
surface  tension  and  molecular  weight 
of  (Waxden),  A.,  ii.  122. 
immiscible,     behaviour     of     colloidal 
suspensions     with     i.  Miller     and 
McPherson),  A.,  ii,  132. 
influence   of,    on   formation   of    poly- 
iodides  (Olivari),  A.,  ii,  12S. 
non-aqueous,  formation  of  double  salts 
in  (Cambi),  A.,  i,  412. 
oxidation  potentials  in  (Abegg  and 
Xeustadt),  A.,  ii,  462. 
organic,  heat  of  dissociation  of  electro- 
lytes in  (Dutoit  and  Dppeethitis), 
A.,  ii,  120. 
Sorbic  acid,  brucine  salt,  and  its  rota- 
tory power  (Hilditch),   T.,  1574  ; 
P.,"214. 
phenylhydrazide       and       o-toluidide 
(Riedel  and  SciiULz),  A.,  i,  583. 
Sorbic    acid,    y-ehloro-,    and    its    ethyl 
ester  (Riedel  and  Straube),  A.,  i,551. 
Sorbose-y-nitrophenylosazone  (Re- 

claire),  A.,  i,  421. 
Sorbyl  cyanide  (Riedel   and   SOHULz), 
A.,  i,  588, 

lumituM.    See  Reed-millet 

Sorghum  vulgare,  physiological  function 

of    hydrogen   cyanide    in    (Ravenna 

and  Zamorahi),  A.,  ii,  1048. 

Spark    discharge.     See   under   Electro- 

i  lieinistry. 
Sparteine  in' tho-ulphate  (Valeob),  A., 
i,  120. 
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jjoSparteine      and      a-methylsparteine, 
reciprocal  transformation  of 

(Valeur),  A.,  i,  119. 
methochloride  hydrochloride,    metho- 
hromide  hydrobromide  and  metho- 
bromide  of  (Valeur),  A.,  i,  120. 
methosulphate  and  salts  of,  and  action 
of    alkalis    on    (Valeur),     A.,    i, 
119. 
isoUparteme,    iodo-,    methiodide,    hydr- 

iodide  of  (Valeur),  A.,  i,  119. 
Spartium  scoparium,    ginster    oil    from 

(Haensel),  A.,  i,  312. 
Specific     heat.      See     under     Thermo- 
chemistry. 
Spectra,    Spectral   lines,    Spectroscope, 
and  Spectroscopy.     See  under  Photo- 
chemistry. 
Spermine,    iodothyrin,    and    adrenaline, 
inliuence  of,   on   oxidation   processes, 
and    on    the    toxicity    of    the    urine 
(Juschtschenko),  A.,  ii,  169. 
Sphingomyelin  (Rosenheim  and  Tebb), 

A.,  i,  282. 
Spleen,  functions   of    the    (AsHER    and 
Gbossenbacher),  A.,  ii,  503. 
function     of,     in     iron      metabolism 
(Asher  and  Zimmehman.n1.  A.,  ii, 
503. 
iron  of  the  (CAPEZZUOLl),  A.,  ii,  504. 
Springe      See  under  Water. 
Spurrite  from  Mexico  (WbIQHT),  A.,  ii, 

61. 
Stachydrine  (SOHULZE  and  Trier),  A., 
i,  323. 
constitution    of   (Engeland),    A.,   i, 
952. 
Stachyose  [manneotttrose),  action  of  fer- 
rueuts  on  (  Vi.n  tiliboo),  A.,  i,  751. 
from  white  jasmine  (ViNTILBBOO),  A., 

ii,  427. 
occurrence     of,     in    l.amium    album 
(i'iai-lt),  A.,  ii,  338. 
Stannic  compounds.     See  under  Tin. 
Star  anise  oil  ( 1 1    ;      el),  A.,  i,    113 
Starch,  formation  bj  microbial  activity 
from,  "I  orj  itallme  substances  which 

'1 I  I', |l|       r  ,1|||    [.,1| 

S,  ii  uiiunijkii),  A.,  ii,  82. 
clenln,    i  i.in  |„,i  I  ,,,     i:,,i  i  a/.zi  ),  A.,  i, 
700. 

it ,    compounds,    and    glj  i  ■ 

action  of  p&ncroat io  jni in  (Obi 

/,i  was  *  ini,i  r.i  i  in.  ,i,  4.,  ii,  818. 
,  oli  ,  pai 

lubl     i',  nli  iodine 
and  pots    nun  [odld 
i,  08 
and    [tt  -1     lb,, 

,<i    mi, i    bj  I  I     by 
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Starch,  formation  from  adonitol  in  leaves 
of  Adonis  vcrnalis  (Treboux),  A., 
ii,  922. 
colloidal    properties   and  spontaneous 
gelatination  of  (Fouard),  A. ,  i,  13. 
properties    of,    in    relation    to    its 
chemical  constitution  (Fouard), 
A.,  i,  209. 
"  solubilisation "     of,     by     alkalis 
(Fouard),  A.,  i,  699. 
soluble  (Taxret),  A.,  i,  556. 

adsorption     ef    certain     bases     by 
(Retchler),  A.,  ii,  977. 
estimation  of,  in  potatoes,  etc.  (Buis- 

son),  A.,  ii,  626. 
in  grains  and  meal,    new  method  of 

estimating  (Ltalin),  A.,  ii,   625. 
and  glycogen,  estimation  of  (PnSTTRE), 
A.,  ii,  706. 
Steam,  specific  heat  of,  at  high  tempera- 
tures (Pier),  A.,  ii,  789. 
Stearic  acid,  tetrabromo-,  and  rfthydr- 
oxy-,  and  its  metallic  salts(CiioNow- 
sky),  A.,  i,  760. 
Jiexabiomo-  [a-linolenic  h 
ethyl  and  methyl  esters  (Ebdmann 
and  Bedford),  A.,  i,  357. 
A-hydroxy-,  and   its  methyl  and  sul- 
phuric esters  (Grun  and  Wolden- 
berg),  A.,  i,  2S5. 
i,',  hydroxy -,      the      fourth     isomeric 
(&Bt  xj,  A.,  i.   875, 
a-Stearo-7-chlorohydrin  (GBUN   and  v. 

Skopnik),  A.,  i.  ,v7.',. 
Stearolic  acid,  glycerol  esters  of  (QUBH 

sell),  A.,  i,  518, 
o-Stearyloxybenzoic     acid    [sUaryltali- 
, /,»('',  ethyl  ester  (Stjlzbk 
A.,  i,  304. 
Stearylsalicylic  aoid.    See  9  Btearyloxy- 

benzoio  arid. 
Steel.     See  under  Iron. 
Stellerite,  a  new  zeolite  (Mobozbv, 

A.,  ii,  1028, 
Stereochemistry  of  ethylene  derivatives 
ii,n  iiiro  and  Bai  u),  A.,  i,  788. 
of  lactic  acid   fermentation  (Hsi     ■ 

and  HOBTH),  A.,  ii.  601. 
Stereoisomerism  oi  compounds  contain 
ing  asymmetric  nitrogen    and   n  Uve 

i       ' i  i  LI  1 \\   I  I'l       1  Mi     [Hid 

A.,  i,  .Ml. 
Storic  hindranco  (Mnii  m  i  .  A..  U.219; 

(MlOBABI      ii»l     OECIIBLIN),      \..    ii, 

0  j    \in  ii  m  i  .111,1  w  oi  Da  r),  \  . 

il, 

history  of  the  di 

,,  ,  ill,  d  (Keui  ■  .  ii. 

,     pel  'in,  nl      unh      . , von. buy     SI 

with    reference   i"   Oil  >  DOLi  and 

ii,    i.  i     i r 
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Steric  hindrance,  examples  of,  in  new 
quinoline    derivatives     (Stake    and 
Hoffmann),  A.,  i,  255. 
Steric  influence,  a  study  in  (Davis),  T., 

1897;  P.,  197. 
Sterilisation   of    butter   by   ultra-violet 
rays  (Dornic  and  Daire),  A.,  ii,  77S. 
4  Stilbazole,    2'-hydroxy-     (Bramsch), 

A.,  i,  415. 
Stilbene,  pp'-dibromo-  and  pp'-dibromo- 
aa'-r/i'eyano-  (Wislicenus  and  El- 
veut),  A.,  i,  30. 
2-hydroxy-     (v.       Kostanecki      and 
Tambor),  A.,  i,  225. 
Stilbenea-carboxylic   acid,    2-hydroxy- 
(Czaplicki,    v.     Kostanecki,    and 
Lamps),  A.,  i,  236. 
2  Stilbenyloxyacetic  acid  and  its  rfi'brom- 
ide    (v.    Kostanecki   and    Tambor), 
A.,  i,  225. 
Stilbite    from     Bordii,    Fa?roe     Islands 
(Heddle),  A.,  ii,  62. 
from  Kilbarchan,  Renfrewshire  (Hous- 
ton), A.,  ii,  63. 
Stimulation  of  Arenicola  larvte,  connec- 
tion between  changes  of  permeability 
and  (Lillie),  A.,  ii,  419. 
Stirrer  for   vacuum   distillation    flasks 

(Suchting),  A.,  ii,  35. 
Stoicheiometric  laws,  are  they  intellig- 
ible without  the  atomic  hypothesis  ? 
(Wald),  A.,  ii,  134. 
fundamental,  and   the   atomic  theory 
(Ostwald),  A.,  ii,  989. 
Stomach,    peptolytic    enzymes    in    the 
(Abdekiiai.den      and      Schitten- 
helm),  A.,  ii,  414. 
and   pancreas,  action  of  hydrochloric 
acid  on  the  secretion  of  ferments  of 
(Ehrmann  and  Lederer),  A.,  ii, 
161. 
of  the  dog,   digestion  and  absorption 
in  (London  and  Polowzowa),  A., 
ii,  1031. 
Strontium  bromide,  volatility  of  (Stock 
and  Heynemaxn),  A.,  ii,  1004. 
thallic   chloride   (Gewecke),    A.,    ii, 

577. 
barium   chromate   precipitate,   mixed 

(Duschak),  A.,  ii,  42. 
nitride  (Ellis),  A.,  ii,  142. 
nitrite,  molecular  volume   of  (Ray), 

T.,  66. 
oxide  and  peroxide,  heats  of  formation 

of  (de  Forcrand),  A.,  ii,  120. 
thorium  phosphate  (Colani),  A.,  ii, 

742. 
Kirtasilicate,   binary  systems  of,   with 
sodium,  and  lithium  metasilicates 
(Wallace),  A.,  ii,  665. 
stannithioeyanate     (Weinland    and 
Bames),  A.,  i,  462. 


Strophanthine,     absorption,    excretion, 
and  destruction  of  (Hatcher),  A.,  ii, 
169. 
Strychnine  molecule,  fission  of  (Leuchs 
and  Schneider),  A.,  i,  602. 
and    other  alkaloids,   bromination   of 
(Buraczewski  and  Dziukzynski), 
A.,  i,  672,  953. 
Strychninesulphonic  acid  (Leuchs  and 

Schneider),  A.,  i,  120. 
Strychninesulphonic      acids,      isomeric 
(Leuchs    and    Schneider),    A.,    i, 
671. 
Strychninolic      acid      (Leuchs      and 

Schneider),  A.,  i,  602. 
Strychninolone   (Leuchs   and   Schnei- 
der), A.,  i,  602. 
Strychninonic   acid,   reactions   of,    and 
ethyl  ester,  oxime  and  semicarbazone 
(Leuchs    and    Schneider),    A.,    i, 
602. 
Strychnos      alkaloids      (Leuchs     and 
Schneider),  A.,  i,  120,  602,  671  ; 
(Leuchs  and  Weber),  A.,  i,  253, 
954  ;  (Leuchs  and  Geiger),  A.,  i, 
828. 
preparation    of    sulphonic    acids    of 
(Leuchs  and   Schneider),   A.,    i, 
120. 
Sturine,  bonzenesulphonyl  and  fl-naph- 
thalencsulphonyl  derivatives  of  (HlRA- 
yama),  A.,  i,  344. 
Styphnates,  crystallography  of  (Jerusa- 
lem), T.,  1278. 
Styphnic   acid   and  its  reactions  (Ull- 
mann      and       Bruck),      A.,       i, 
23. 
mono-,     di-,     and     tri-methylamine, 
mono-     and     tri-ethylaniine,     and 
tetraethylammonium  salts,  prepara- 
tion and  crystallography  of  (Jeru- 
salem), T.,  1285. 
Styracitol,    and   its   tetrabenzoate    and 
tetranitrate       (Asahina),       A.,       i, 
288. 
Styracitoldisulphuric     acid     and      its 
barium     salt     (Asahina),     A.,     i, 
288. 
Styrene,   action  of  magnesium   phenyl 
bromide  on  (Comanducci),   A.,   i, 
544. 
m-amino-,  and  its  hydrochloride  and 
benzoyl  derivative  (Tutin,  Caton, 
and  Hann),  T.,  2125. 
a  Styrylacetic    acid,     a-cyano-,     ethyl 

ester  (IIawokth),  T.,  482. 
Styryl  ethyl  ketone,  y-hydroxy- 
t  Decker  ami  v.  Fkli.enuerg),  A,,  i, 
110. 
/9-Styryl-£-methylacrylic  acid  and  its 
(Mbromide,  and  a-cyano-  (Haworth), 
T.,  485. 
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StyTylpyrazolecarboxylic  acid,  hydraz- 

ide  of  (Ruhemann),  T.,  117. 
2-Styrylpyrimidine  (Sachs  and  Stein- 

ek),  A.,  i,  970. 
Suberic  acid,  dimenthyl  ester,  and   di- 

brucine  salt,  and  their  rotatory  powers 

(Hilditch),  T.,  1579  ;  P.,  214. 
Subhalogen  salts,  old  and  new  (  Wohler 

and  Rodewald),  A.,  ii,  141. 
Sublimation  and  volatilisation  at  min- 
imum    temperatures     in     a    vacuum 

(Hansen),  A.,  ii,  212. 
Substance,     C4OnTi2,    from     hydrogen 
peroxide,   titanium   hydroxide,  and 
oxalic    acid    (Mazzucchelli     and 
Pantanelli),  A.,  i,  631. 

C4H604S2,  from  sulphur  monoohloride 
and  silver  acetate  (Denham),  T., 
1238. 

C4H1309N2,  from  ethyl  mesoxalate  and 
hydrazine  hydrate  (CoETISS,  Koch, 
and  BaeTELLS),  A.,  i,  213. 

C4H6N2Br4Si,  from  acetonitrile  and 
silicon  tetrabromide  (Reynolds), 
T.,  513. 

C404S4K2Ni,  from  potassium  dithio- 
oxalate  and  nickel  salts  (Jones  ami 
Tasker),  P.,  160. 

C6Hn02,  from  ethyl  magnesium  brom- 
ide and  ethyl  mesoxalate  (Lem A l he). 
A.,  i,   200. 

C6H8ON4,  from  l-amino-l:3:4-triazole 
and  diacetyl  (Bulow  and  Wkbkr), 
A.,  i,  614. 

C6H10O4S2,  from  sulphur  monochlor- 
ide  and  silver  propionate  (Den- 
ham), T.,  1238. 

C6Hs06N2Na.„  from  tetraketopiper- 
azine  and  sodium  ethoxide  (DE 
Mouilpied  and  Rule),  T.,  551. 

C6H-0N2C13,  from  I  iiiclhylglyoxaiiiii' 
and  chloral  (GBRNOROBS),  A.,  i,  189. 

C'7Ill0O3,  from  magnesium  ethyl  brom- 
ide and  ethyl  mesoxalate,  and  its 
semicarbazone  (Le.maike),  A.,  i, 
200. 

1 '  1 1  .^< ) 4  Ii r3 ,  from  methronio  acid  and 

bromine  (Ti  ipb and   Man- 

oubi),  A.,  i,  821. 

< '  IL()4l',r4,    IV, mi   mcthrnnic  arid  and 

bromine  (Trephilietf  and   Man- 
'I  hi),  A.,  i,  B21. 
C ,11  ,<),\      from     benxaldehyde    and 
nitric  add  (Shi  koi  i   and    B  Lai  i 

CjH.OjNi,  from  hydantoin  and  form 
aldehyde      Bi  bbj  ro     ami      Nib- 

Ml   '.  I   I  \    ,    I       ' 

1  ,  II   0,N,  t  r .  j  ti  i  1 1  b)  limine-  and   an 

a M        ll"lli        i  1 1 1 >  I       a  01 

ite  («;i  im/kn   and   Etbsim), 

A.,  i,  674. 


Substance.  CgH]20.,,  from  action  of 
sulphuric  acid  on  paracetaldehyde, 
and  its  semicarbazone  and  oxime 
(Delepine),  A.,  i,  85. 

C8H902N3,  from  A'-hydroxydioxiudole 
and  hydrazine  sulphate  (Hellef. 
and  Solling),  A.,  i,  184. 

C6H]0O5N4,  from  hydantoin  and  form- 
aldehyde (Behrend  and  Nie- 
meter),  A.,  i,  258. 

C8HnON,  from  ethyl  1-methylcyclo- 
hexan-3-one-4-earboxylate  and 

aminocyclohexane  (Kotz  and  Mer- 
kel),  A.,  i,  157. 

C8Hj4ON2,  from  ethylamine  and  an 
amide  derived  from  ethyl  a-cyano- 
glutaconate  (Guthzeit  and  Eys- 
sbn),  A.,  i,  674. 

C8H5ONS,  from  indoxyl  and  sodium 
tetrasulphide  (Gesellschaft  fi'U 
Chemische  Industrie  in  Basel), 
A.,  i,  735. 

CgH.OjNjBr,  from  the  action  of  nitric 
acid,  in  acetic  acid  solution,  on 
tetrabrotnodi'p-hydroxydi-a-phenyl- 
ethane  (Zincke  aud  Henke),  A.,  i, 
24. 

C8Hc03N„C'l3Br,  from  chloral  and  /'- 
bromo-o-nitroaniline  (Wheeler  and 
J'Uii'AN),  A.,  i,  673. 

C,HI0O,ClsL&,  from  l:4-dimethyl- 
thiol benzene  tetraiodide  and  chlor- 
ine (Zincke  and  Frdiikebebo),  A., 
i,  644. 

r.ll|1n,(1l,,s,ll-  fiom  phenylene  1:4- 
dimethyldisulphoxide  and  mercuric 
chloride  (Zincke and  Frohnebero), 
A.,  i,  643. 

CsllKlO,l''i,.S,lIg,  from  l:4dimcthyl 
thiolbenzene  tetrabromide  and 
mercuric  chloride  (ZlNCKK  and 
FboKNBBBBO),  A.,  i,  643. 

('.JI,,!),!'!,  (r,,.ririir.R),  A.,  i,  153. 

< ',,  1 1  ,..<  *.. N" ...  From  ethyl  1-mcthylcyclo- 
lu-xaii •3-oni--4-cnrl>oxylato  and  carb- 
amide  (KoTZ  and  M IBKBI  .  A.,  i, 
158. 

i  ,,ii,,i  >,.N..<'i ,.  From  chloral  and  o- 
Ditro-p-toluidine  (Wbbblxb  and 
Joed  an  .  A.,  I,  878. 

i  ,11,;!  i  \  A:i  ,     from     totraketopipe 

and  Bodium   nun  lozide  (DE 

Mot  liii  i:i>  and   l.'i  i  i       T. 

I  ',,,11  ,..<  ),,    I )  I'lollRX]  I 

i   idioaoetoacetate,  and  Iti  di- 
broi lerivatii  e        (Hi)  i        and 

Bi  ii  v  u  |,   I 
('mil,,  1 1,  from  i  ol  ton   i  ad  oil     M  \  i 

i  in    and  II  iin  i/i.  A.,  i,  .  . 
i  ,,,11,,' '  .    from  aotion    of  ralphorio 
i  itlon  i Inoi  i 

phylli  n, ■  (I'ii    ibm),  A;,  1, 179 
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ubstance,  Ck,H1s03.   from  oxidation  of 
caryophyllene     (Deussex),     A.,     i, 

171. 

C„)H(iX2Se,  from  l:S-naphthylene- 
diamine  and  selenious  acid  (Sachs), 
A.,  i,  432. 

C10H7O5X,  from  o-methyl-carbouato- 
henzoyl  chloride  and  glycine 
(Fischer),  A.,  i,  162. 

C1(|H1406N2,  ester,  from  the  condensa- 
tion of  ethyl  sodio-.Y-carbethoxy- 
glycine  (Lel'chs  and  Gesebick), 
A.,  i,  107. 

Cj(,H1;OBr5,  from  triallylcarbinol  hexa- 
bromide  (Reform atskt),  A.,  i, 
3. 

C10H19O3P,  from  camphor  and  phos- 
phoric acid  (Shukoff  and  Kasat- 
kin),  A.,  i,  397. 

Ci0H5O5X2Xa3,    from    u-traketopiper- 
azine   and   sodium    phenoxide   (de   i 
Mouilpied  and  Rule),  T.,  551. 

CjjHaOgNsAs,  from  5:6-dichloro- 
anthranilic  diformalide  ethyl  ether 
and  potassium  cvanide  (Yilliger), 
A.,  i,  931. 

CioHsONjS,  from  l:S-naphthylene- 
diamine  and  thionyl  chloride  (Sachs, 
A.,i,  432. 

C10H10X2Br4Si,  from  pyridine  and 
silicon  tetrabromide  (Reynolds), 
T.,  513. 

CnHls03,  from  oxidation  of  caryo- 
phyllene (Haat.maxx),  A.,  i, 
401. 

(CnH10O4X).f.  from  reduction  of 2-keto- 
8(5)-methoxy-6:7-methylenedioxy- 
1 :2-dihydroquinoline  (Salway),  T. , 
1217. 

CnH,3OX,  and  an  isomeride  from 
hydrolysis  of  3:3:5-trimethylindo- 
lenine-2-formonitrile  (Plan,  iif.i: 
and  Carrasco),  A.,  i,  959. 

d,HMOsN»  from  substance,  C13HKO0X 
(from  ethylamine  and  ethyl  6- 
ethoxycoumaliu-3:5-dicai'boxylate), 
and  ammonia  (Guthzeit  and  Eys- 
sex),  A.,  i,  675. 

CnH1602X2,  from  ethyl  cyclohexan  2- 
one-lcarboxylate  and  piperazine 
(Kotz  and  JIerkel),  A.,  i,  158. 

CnHl902N,  from  pinene  nitrosochlor- 
ide  and  sodium  methoxide  (Deis- 
>f.x  and  Philipp),  A.,  i,  815. 

C12Hi303,  from  dihydroxylamino- 
hydrocoumarin  and  acetone  (Frau- 
cescoxi  and  Cusmaxo),  A.,  i, 
234. 

CI2H8OX.,,  from  9-hydroxy-2-methyl- 
perimidine  hydrochloride  (Kehr- 
hank  and  Enoelke),  A.,  i, 
151. 


Substance.  Ci2H10N.,Cl.>,  from  hydrogen 
chloride  and  y-ehloroazobenzene 
(Jacobson  and  Loee),  A.,  i,  682. 

C12Hu08Sb,  from  pjrogallol  and  anti- 
monic  acid  (Biginelli),  A.,  i, 
802. 

C12Hj203X2,  from  methyl  fonnylsuccin- 
ate,  aniline,  and  phenylhydrazine 
(Wislicexus,  Boklen,  and 
Reuthe),  A.,  i,  11. 

C12H14OX2,  from  phenol  and  phenyl- 
hydrazine  (CirsA  and  Berxardi), 
A.,  i,  675. 

C12H1903X,  from  substance,  C'13H1T06X 
(from  ethylamine  and  ethyl  6-eth- 
cxycoumalin-3:5-dicarboxylate),aud 
sodium  hydroxide  (Guthzeit  and 
Eyssex),  A.,  i,  674. 

C^H^OoN,  from  ethyl  /i-butinenea- 
carboxylate  and  piperidine  (Du- 
pont),  A.,  i,  546. 

C12H5O10X5S,  from  oxidation  of  tetra- 
nitrophenazothionium  hydroxide 
(BARXETTand  Smiles),  T.,  1261. 

C12H60N.,C14,  from  4-(/>)-chloroanilino- 
2:3:6-trichlorobenzenediazonium 
nitrate,  alcohol,  and  potassium 
carbonate  (Jacobsox,  Bartsch, 
Loeb,  and  Steixbrex'CK),  A.,  i, 
6S4. 

C12HT06X3S,H2.0,  from  oxidation  of 
dinitroazothionium  hydroxide  (Bar- 
xett  and  Smiles),  T.,  1264. 

C12H,0OXCl3.H„O,  from  2-methyl- 
quinoline  and"  chloral  (Gep.xgross), 
A.,  i,  189. 

C12H13OXBr,H20,  from  trimethyl- 
amine  and  0-bromopropiophenone, 
and  its  aurichloride  and  platini- 
chloride  (Schmidt  and  Goehrixg), 
A.,  i,  322. 

C12H1806XC13,  from  anhydrochloral- 
urethane  and  ethyl  malonate  (Diels 
and  Seib),  A.,  i,  886. 

Ci3Hn04X,  from  benzophenone  and 
nitric  acid  (Shukoff  and  Kasat- 
kin),  A.,  i,  398. 

C1SH160X2,  from  m-eresol  and  phenyl- 
hydrazine  (Ciusa  and  Berxardi), 
A.,  i,  675. 

CjjH^jOj,  from  oxidation  of  caryo- 
phyllene (Haai.mann),  A.,  i,  400. 

CuHooOo,  from  ethyl  dia2oacetate  and 
d-pinene  (Loose),  A.,  i,  463. 

Ci4H805Cl6,  from  reduction  of  hemi- 
ether  of  hexachloroethoxy-o-quino- 
catechol,  and  its  tetra-acetyl  de- 
rivative (Jackson  and  Kelley), 
A.,  i,  495. 

C14H,0O3X4,  from  l:8-naphthylene- 
diainiue  and  alloxan  (Sachs),  A.,  i, 
432. 
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Substance,    CHH10O4S2,    from     sulphur 
monochloride  and  sodium  benzoate 
(Denham),  T.,  1237. 
Cj4HJ0O5N,  from  5-aminosalieylic  acid 
and       o-nitrobenzaldehyde      (Pux- 
EDPF),  A.,  i,  720. 
C]4H10O6N2,  from  6-amino-m-hydroxy- 
benzoic   acid    and    o-nitrobenzalde- 
hyde,   and    hydrochloride    of,   and 
two  isomerides  from  the  in-  and  p- 
aldehydes  (PrxEnnr),  A.,  i,  720. 
C14H,,04N,  from  6-ainino-m -hydroxy- 
benzoic  acid  and  salicylaldeliyde 
(PrxEDDu),  A.,  i,  720. 
from     5-aminosalicylic     acid     and 
;)-hydroxybenzaldehyde        (Pl'X- 
eudu),  A.,  i,  720. 
C,4HnOjN,  from  ^-aminosalicylic  acid 
and    catecliualdehyde    (Pcxeddu), 
A.,  i,  721. 
C,4H1303N,     from    fl-dinitrodipheuyl- 
ethane  and  sodium   ethoxide   (An- 
geli,  Castellana,  and  Ferrero), 
A.,  i,  740. 
C14H1909N6,  from  hydantoin  and  form- 
aldehyde    (Beurend     and     Nie- 
meyer).  A.,  i,  258. 
C14H1C|04IAg,  from  silver  benzoate  and 

iodine  (Bunge),  A.,  i,  472. 
C14H14ONBr,     from      /3-bromopropio- 
pbenone  and  pyridine,  and  its  auri- 
cliloride,  picrate,  and  platinichloride 
(Schmidt  and  GoKnRiNu),    A.,    i, 
322. 
CuH,,ONCl7P,    from  action  of  phos- 
phorus pentachloride  on  phenyl- 
beuzometoxazone,  and  on  benzoyl- 
salicylonitrile     (Titiierley    and 
HiiKs),  T.,  918. 
from  phosphorus  pentachloride  and 
benzoylsalicylonitrile  (Tithehley 

and  HlOKS),  'I'.,  920. 

CI<H,(  i,\i  l.r.  from  action  of  phos- 
os  pentachloride  or  phen]  I 
beuzometoxazone,  and  on  bcnzoyl- 
salicylonitrile  (Titheri.ky  and 
II  ii  KB),  T.,  918. 
from  phosphorus  pentachloride 
and  bensoylsalioylonitrile  (Ti  i  H 

i  ii  i  I   ami'  HlOKS),  T. ,  920. 

<',4llll,u.N<  1,1',  from  phosphorus 
pentachloride  and  phonylbenzo 
metoxasone(Tll  UK  i:  iky  and  I  In  u), 
T.,  919. 

i     iiii.,  from  liyli  indoni  o    ! 

indacetic 
anhydride      and      sulphuric      acid 

I'l'ii'n.i  i   and  BomniDZS),  A.,  i, 
1     ii..,",,    from    iiiiisliiul    dimethyl 

I  |  M ajima), 
A.,    i 


Substance,  C15H.„0„  from  artemisin  and 
alkaline  permanganate,  and  its  di- 
phenylhydrazone    (Kimini),    A.,   i, 
115. 
C]SH„,0,    from    oxidation    of    gurjuu 
balsam   oil,  and    its   semicarbazone 
(Deussen  and  Philipp),  A.,  i,  815. 
CisHj^oCl,  from  7-hydroxy-2-phenyl- 
benzopyronium    chloride    (Decker 
and  v.  Fellenberg),  A.,  i,  117. 
C]5Hn03N3,  from  o-2:4-dinitrophenyl- 
a/3-propaudione    a-phenylhydrazone 
and  sodium  hydroxide  (Borsche), 
A.,  i,  233. 
C13H130oNo,  m.p.  186°,  from  benzote- 
tronic   acid   (i-ht/Jroxycoumarin) 
and  phenylbydrazine  (ANSCHUTZ, 
Anspach,        Fresenius,        and 
Clavs),  A.,  i,  662. 
m.p.    about    120°,    from    benzote- 
tronic   acid   (i-hydroxycoumarin) 
and  phenylhydrazine  (Ansihutz, 
Anspach,  FRESEXius,and  Glaus), 
A.,  i,  662. 
C15H1304N,  from  6-amino-m-hydroxy- 
beuzoic      acid      and     auisaldehyde 
(PrxEimu),  A.,  i,  720. 
CKlHl305N,  from  6-amino-m-hydroxy- 
beuzoic    acid     and     vanillaldebyde 
(PcxEin)U),  A.,  i,  720. 
Ci5H1405N.,,  from  substance,  C17ll17OcN 
(from   aniliue  and   ethyl   8-etlioxy- 
coumalin-3:5-dicarboxylate)         and 
ammonia  (GUTHZXIT  and    Eysskn), 
A.,  i,  675. 
I ',  1I,70._,X,   from  reduction  of  /i-tolu- 
eneazo-ii-phHiictoli'     (.1  acubsun    and 
Hi'Iier),  A.,  i,  S53. 
C10H|BO3N,      from      nitrosohydroxvl- 
amino-derivatives      of      santonin 

i   LN0X80ON]    and  CUBMANO),   A., 

i,  7-JI. 

( ']r,l I ,._,'),,   from   p-benzoqninone   and 
2:8  dihydroxj  naphthali  ne      (Sisg 
itund),  A.,  i,  109. 

1  i  J I  ii1 '.<^-  from  anisaldehydeoyano- 
h\  ill  in  and  hydrogen  chloride  (Mo- 
OoKBisand  Pahry), T.,  587  (P., 95. 

i  '.,1 1  f  I.S  ..  from  Bulphui  monoohloride 
and   sui  ii    i'  .    "I-.  and    •  to! 
i'i  .I.  ui),  T.,  1889. 

i ',,  II  i,o,s.„  from  sulphur  monochloride 
phenylacetati  (Dxnham), 
•|'..  1989, 

Oj^HyOjS,   from  oxidation  <'i    aster, 

11,11s,   from    8:6-dimethylol-p- 

ir.sni,    sodium     hydroxide,      and 

tolnenemlphony]    ohloride     (1  n. 

mann  and  HnniNEi;),  A.,  i,  501. 

i ',,  ii ,,i  i\  .  h  1,111  /i  naphtho]  and 
phi  and    Hek- 

H  v l: i .i  ,  A.,  i,  1 
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Substance,    C1GH.„0.,N2,   from   ethyl   3- 
amino-l-methylcyclohexane-4-earb- 
oxylate  (KbTZ  and  Merkei.),  A.,  i, 
157. 

C1TH1402X.:,  from  indigotin  and  mag- 
nesium methyl  bromide  i  Sachs  and 
Kantorowicz),  A.,  i,  425. 

Ci7H1602K4,  from  the  action  of  phenyl- 
hydrazine  on  methyl  or  ethyl  form- 
ylsuccinate  (WlSLlOBNUS,  Bok- 
len,  and  Ret/the),  A.,  i,  11. 

C17HjS03N2)  from  oxidation  of  4:5- 
diphenylglyoxalone  (Biltz  and 
Rimi'EL),  A.,  i,  742. 

C]8H12O0,  from  oxidation  of  bisdiketo- 
hydrindene,  and  its  acetyl  and  benz- 
oyl derivatives  and  methyl  ether 
(Yoswinckel),  A.,  i,  166. 

C18HKOa,  and  C1SH]404,  from  the  oxi- 
dation of  methylcoumaranones 
(Fries  and  Finck),  A.,  i,  44. 

C^HmOfl,  from  p-benzoquinone  and 
catechol  (Siegmund),  A.,  i.  109. 

<  ll.„04,  from  oxidation  of  laudanos- 
ine  (Pyman),  T.,  1269. 

CjgHjgO,  from  cyclohexanone  and 
potassium  hydroxide  (\Yallach 
and  Behnke),  A.,  i,  813. 

C'jsH^Oo.  analogue  of  stearolic  acid, 
from  petroselie  acid  (VoNGEEICHTEN 
and  Kuiiler),  A.,  i,  454. 

CjgHggO,  from  jalap  (Power  and 
Kogerson),  A.,  i,  819. 

ClgHuOgNj,  from  oxalyldiacetephen- 
one  and  nitrous  fumes  (WlDMAN 
and  VIRGIN),  A.,  i,  656. 

C18H1303N,  from  l-hydroxy-2-naph- 
thaldehyde  and  anthranilie  acid 
(Bezdzik  and  Friedlander),  A.,  i, 
416. 

C18H1507X,  from  chloroxylonine  and 
hydriodic  acid  (Auld),  T.,  967. 

C18H]602Xo,  from  indigotin  and  mag- 
nesium ethyl  bromide,  and  its 
diethyl  derivative  (Sachs  and  Kan- 
torowicz), A.,  i,  425. 

Ci8H1605N4,  from  action  of  phenyl- 
hydrazine  on  oxidation  products  of 
mucic  acid  (Ferraboschi),  T., 
1249. 

C18Hi804N2,  from  oxidation  of  sub- 
stance, ClsH1602X2,  from  indigotin 
and  magnesium  ethyl  bromide 
(Sachs  and  Kantorowicz),  A.,  i, 
425. 

CjaH^OoNj,  from  catechol  and  phonyl- 
hydrazine  (Crsa  and  Bernardi), 
A.,  i,  676. 

Ci8Ha04Na  from  hsemopyrrolocarb- 
Oiylic  acid  (Piloty).  A.,  i,  540. 

Ci8H2404X2(?),  from  luvmopyrrolecarb- 
Oiylic  acid  (Piloty),  A.,  i,  540. 


Substance,  t'lsII3B07S,  from  ricinoleic 
acid  and  sulphuric  acid  (Grun  and 
\Yoldenberg),  A.,  i,  284. 

I  i.HpPoNj,  from  3-amino-2-methvl- 
4-quinazolone,  nitrous  acid,  and  0- 
naphthol  (Bogert  and  Gortner), 
A.,  i,  ii7'J. 

ClnH,,02N2,  from  indigotin  and  mag- 
nesium propyl  bromido  (Sachs  and 
Kantorowicz  ,  a.,  i.  425. 

C19H,,,ON,  from  2:3:3:5-tetramethyI- 
indolenine,  benzoyl  chloride,  and 
sodium  hydroxide  (Plancher  and 
Carrasco),  A.,  i,  959. 

C^H^Oj,  from  ^i-benzoquinone  and 
l:2-dihvdroxynaphthalene  (SlEG- 
mcnd),"A.,  i,  109. 

CajHjjNs,  from  iY-hydroxydioxindole 
and  phenylhydrazine  (Heller  and 
S(iLLlNG),  A.,  i,  184. 

C2oH]604Cl2,  from  oxalyl  chloride  and 
cinnamafdehyde  (Staudinger),  A., 
i,  906. 

CodHojOoXo,  from  indigotin  and  mag- 
nesium isobutyl  bromide  (Sachs 
and  Kantorowicz),  A.,  i,  425. 

CajH^OoXj,  from  lysine  (v.  Braun), 
A.,  i,  230. 

C\11L,40-X2,  from  condensation  of 
ethyl- 1 -am ino-2 : f>  dimethyl] ivrrole- 
3:4-dicarboxylate  with  dehydracetic 
acid  (Below  and  FlLCHNER),  A.,  i, 
95. 

C.joH.y.OjXj,  from  silver  salt  of  per- 
nitrosocamphor  (Angeli,  Castel- 
i  ana,  and  Ferrero),  A.,  i,  739. 

i 'LIIU  .Odltr.,  from  action  of  potassium 
hydroxide  on  CioH^OjLHg., 
(Marsh  and  Strtjthebs),  T.,  1787. 

C2oH2902X3,  from  sodium  salt  of 
substance,  (CjoH^OoX.X,  and  piorate 
of  (Angeli,  C'astellana,  and 
Ferrero),  A.,  i,  739. 

CMH30O4N4,  from  pernitrosocamphor, 
diethyl  derivative,  and  sodium  salt 
of  (Angeli,  C'astellana,  and  Fer- 
rero), A.,  i,  739. 

CjdH^N.iIo,  fromdiphenyldiethylethyl- 
enediamine  and  methyl  sulphate 
(WEDEKiNDand  Me,yer),  A.,i,  187. 

0 jlI.^Oo,  from  condensation  of  salicyl- 
ald*hyde  and  dipropyl  ketone 
(Decker  and  v.  Fellenberg),  A., 
i,  117. 

(C21H3()0)5,  from  oil  of  clove  stalks 
(Deussen  and  Loesche),  A.,  i,  172. 

C21H,,ON,  from  4-hydroxy-l :2:8-tri- 
phenyI-5-pyrrolidono  (Borsche), 
A.,  i,  956. 

('.,,  H1902N3,  from  p-nitroso toluene  and 
sodium  hydroxide  (Reissert),  A.,  i, 
436. 
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Substance.    OfflHa03N,,   iron    md^ota 
ami    magnesium   isoamyl   bromide 

fSACH8andKAKTOBOWIOZ),A.,l,425. 

c    H    OS,    i'rom  brucmolic  acid  and 
sodium  hydroxide,  and  an  isomende 
and  its  hydrochloride  from  brue.n 
olone  and  hydrochloric  acid  (Lei  C  HS 
and  Weber),  A.,  1,  954. 

p  H  N,  from  diazotriphenylpyrrole 
iXsulphuric  add,  and  its  f  ethyl 
derivative,      C~HlfN3Et       (Gold- 

offT^om'V^nexanone   and 

^phtfaWehydic'acid  (Moegen- 
stekn)   A.,  i]  °*J4.  *    i 

C  H«,0,,'from  condensation  of  methyl 
ethyl  ketone  and  salicylaldehyde 
(Decker  and  v.  Fbimmbbbo),  A., 

clkX    from    acid    from  rieinoleic 


lcid(CHONOWSKY),A.,i,76. 

P  H  0>N„.  from  indigotin  and  mag- 
mJ ruin l  Phenyl  bromide  and  its 
SutphV  ancf  diethyl  derivative 
(Sachs  and  KaNTOROWIOZ),   A.,  I, 

C  4H5l0,N.„    from   oxidation   of  sub- 

and    magnesium     phenyl    bromidx 
(Sachs   and  KaNTOROWIOZ),  A.,  l, 

CMtonN.fvometliylhexahvdroxydi- 

IhenVaninet.tnu.ulK.xylal.-,    nr-t- 

Itelf    (LEUCH8     and     GbsEEICK), 

rA\\    ON,' 'fro...  indigotin  and  mag- 
^^b%MylcWoSdeorm« 

llllu     p-tolyi   bromide     SACHS    and 
KantoruWK'Z),  A  ,  i,  l-'- 
..   ,.   n     from    action  "I    alkali  "" 
^H&y-oai(n-trihyd««y-n- 

!lI1(i  'its    acetyl    derivative    (\os- 

..   ,,  Jolysisandroduc. 

1  ■•'!;,,;;   "of      .ooium      teurooholate 

qui i  inlpl ic  »oid  (Sohboi 

BlBLEl         «  '■'  , 

,,   ,,   ,.  v       r brucinonw    *  io 

'''''.,  Ss i-f- jf 

i-«*«ttf 

KoTzandW ,  » 

n  tr  <v    from  ethyl  wetonedi.  urn 

..Ki.i.son 
1 1 1 1       II    '  I  I        ''      ' 


Substance,    C^H^NS,    &™    *7-di- 
hvdroxynnv.hthylene-1  •.S-ditui  iui  \  i 
ienein  ine    and    methyl    sulphate, 
a„"Balts  with  acids  (Bebchke, 

Bolus,      and     Strum),      A.,     i, 
cS)M,  from  e-bromoacetodextrose 

-'Fischer  and   DblbruCK.),    A„    i, 

PH8'0«NS      from    methyl    sulphate 

t^;h'^dh:vd1oxynaVhthyd;ne-l.   - 

dibenzylideneimine  (HEsciiKE, 

RiiLLE,     and     Strum),     A.,     i, 

i '    h"  CKCr   from  maalyl  alcohol  and 
^o.oic    anhydride     (SOHIMMEL    & 

Co  ),  A.,i,  114.  . 

P  H   0,„N.„  from  reduction  of  myn- 
3sUdnyliJeneaminoacetyl(SA,AVAV>, 

T     121  ^ 
C    h'o'nS,  from  2:7-dihydroxy-l:8- 
"li-m-hyd  oxybenzylidenemnne  and 
;,;;tllvl)sulvhate(F.EscHKE,K^.lK, 

and  Strum),  A.,  i,  964; 
r   H  ,0,I«HRi,    from     caniphoi    and 

",'  .',iVi;  (MA km.  and  StuutheRS), 
T..  1781. 


„08NS,  from  2:7-dihydroxy-lj 


di-o-  "and    p-methoxyhenzylidene- 

Tniine     and     methyl    sulphate,    and 

chtoride,andaurichlorid6of,.oom. 

pound      (BBSOHKB,      ROLLS,       and 
STRUM),  A.    i,  968.  . 

c   II   0  No    from  Ruorenone  ana  p- 
"henyVedUmine    (Schlbnk    and 

Ksour...  A.,  i,  SOS.      . 
,.    ii    0  I'.r   from  extraet  of -■/;'"<■«'"."'' 

,"         „,,, ;,„//,„„       and       bromine 

(Moore),  T.,  742, 
,.   n    n      from  desylnnthramlic  acid 
£apftnylhydrazme(WB0SOWi<    I, 

c  Vi'  0.,  'from    asarylaldehyde  and 
^nlsiumo-tolylfi. ide  Sbbki), 

r'u'  o„s'  Ho,,,   formaldehyde  and 
,    /,nM  ,„„,   and   it.   barium   di 
nvf,      C-H.AN.Ba,      copper 
derive,   2nd    icetyl   lerivative 

,,    lli|(l|  N_    (Qw.M0     and    SUIDA), 

\     '■  B82.  ,.  |    ,, 

ii   o  ni.Br.,  from  iodine  ana   tne 

,  .:.  &i  3   i-ohl ;>■;  — 

dihyd  .,l„lnapMlM,ne 

i  ,  ,i  .  and  Empbon),  A,  i,  uw. 
..   ,,   n  Nd,    ieoroeri      with     deoxj 

^.rphyrin     from 

ofh»raatopOTphyrin(PrK>TT),A.,i, 

I     I,  o,  from  re»orolnolbe«  « 




a     I   i 
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Substance,    C^H^O.,,    from    action    of 
acetic  anhydride  and  sulphuric  acid 
on         aB-dimethvIanhydroacel. 
benzi]  (Gray),  T.~.  2134. 
QjgHffiOgNg,  from fluorenoue  and  bLiiz- 
idine   (Sciilenk   and    KnORR),    A., 
i,  808. 
CwH^OjN.,,      from       2:7-dihydroxj 
naphthalene,      benzaldehyde,      and 
ammonia   (Beschke,     RdLLE,    and 
Strum),  A.,  i,  962. 
<_  'j(Jl  1_,;X4,    from    o-phenylenediamiue 
and      oo'  -dibenzil      (ZlNCKK       and 
Tropp),  A.,  i,  36. 
C'jnHunOo,,,  from  diethyl  ester  of  arid. 
C19B.2j01(l,    from    cholic    acid,   and 
metallic  derivatives  of  (Lbtsoee  . 
A.,  i,  697. 
C^HjaOgNj,    from    3-amino-2-methyl- 
4-quinazoloue,   nitrous  acid,  and  a- 
naphthol    and      from    jS-naphtlml 
(Bogeet  and  Gortner),  A.,  i.  679. 
CjaHT60iri,  from  acid,  CjgHggOjg,  from 

cholic  acid  (LeTSCHE),  A.,  i,  698. 
I  ',llllT0O.-1I._.Hg,.„     from    interaction    of 
camphor,  and  mercuric  and  potass- 
ium       iodides        (Harsh        and 
Struthers),  T.,  1787. 
1      I  l,i40 Hr._.      from     tribenzylcarbinol 

(Scbmerda),  A.,  i,  564. 
CjjH^OjBrMg,       from       a-naphthoyl 
chloride  and  magnesium  a-naphthy] 
bromide  (SCHMIDLIN  and  MASSINl), 
A.,  i,  563. 
CtjHjsOjj,  from  interaction  of  resor- 
cinolbenzein   and  anhydroresorcin- 
olbenzein  (v.  Liebig),  A.,  i,  98. 
Succinic    acid,   semi-aldehyde   of.     See 
/3-Aldehydopropionic  acid. 
dimenthyl    ester,    and    its    rotatory 
power  (Hilditch),T.,  1579  ;  P., 214. 
methyl  santalyl  ester  (Riedel),  A.,  i, 

497. 
in  wine  estimation  of  (v.  der  Heide), 
A.,  ii,  144. 
Succinic  acid,  cbloroiodo-  (Thiele  and 
Peter),  A.,  i,  879. 
nitroso-,     and     nitro-,     ethyl     esters 
(Schmidt  and  Widmanx),  A.,i,  134. 
Succinic  pinacone  hexahydrate  (Bri  y- 

LASTS),  A.,  i,  625. 
Succinonitrile,    aj8-(?('oxiiuiuo-,    and   its 
potassium  derivative  (  Wislicexus  and 
Grutzner),  A.,  i,  478. 
Succinoperinone  (Sachs),  A.,  i,  431. 
Succinyldimalonic  acid,  ethyl  ester  and 
its  dipyrazolone  derivative  (Scheiber), 
A.,  i,  363. 
Sucrose  {cane  sugar,  saccharose),  influ- 
ence of  magnesia  on  inversion  of,  by 
invertase,    at    different    temperatures 
(Tribot),  A.,  i,  346. 


Sucrose  (cane  sugar,  saccharose),  inversion 
of,  by  ferments  (Taylor),  A.,  i,  346. 
by  invertase  (Hudson),  A.,  i,  554. 
is' there  contraction  when,  is  dissolved 

in  water?  (Ilizy),  A.,  ii,  795. 
is  formaldehyde  produced  by  boiling 
solutionsof?  (La Wall),  A.,ii,  835. 
calcium  derivative,  acctonedicarboxylie 
acid  from  (v.  LlPPMANN),  A.,  i,  11. 
solutions,  osmotic  pressure  of,  at  25° 
(Morse  and   Holland),   a.,  ii, 
216. 
osmotic  pressure  of,  at  20°  (Morse 
and  Holland),  A.,  ii,  386. 
detection  of  (Pozzi-Escot),  A.,  ii,  946. 
Sugar  in  blood  (Michaelis  and  Rona  ; 
L£pixe  and  Boulttd),  A.,  ii,   68  ; 
(Boycott    and   Douglas),    A.,   ii, 
249  ;  (Rosa  and   Michaelis),   A., 
ii,  680  :  (Michaelis and  Rona),  A., 
ii,  680  ;  (Hollinger),  A.,  ii,  496. 
total,  in  plasma  and  globules  of  blood 

(Lepine  and  Boulvd),  A.,  ii,  903. 
from  colostrum  (Sebeli  en  and  Sunde), 

A.,  ii,  78. 
action  of  hitherto  unknown  constitu- 
ents of  the  pancreas  on  (Vahlen), 
A.,  ii,  414. 
and  glycerol,  assimila  tion  of(  Bokorny'), 

A.,  ii,  70. 
adsorption  of  (Rona  and  Michaelis), 

A.,  ii,  384. 
degradation  in  the  body,  accelerating 
effect  of  potassium  on  (Stoklasa), 
A. ,  ii,  904. 
degradation  of,  during  the  respiratory 

process  (Jensen),  A.,  ii,  172. 
formation  of,  and  degradation  of  glyco- 
gen in  the  liver  of  normal  dogs,  and 
of  those  deprived  of  their  pancreas 
(Hinselmann),  A.,  ii,   818. 
group,   certain  numerical  relations  in 

the  (Hudson),  A.,  i,  135. 
influence  of  high  body-temperature  on 
the  decomposition  of,  in  the  animal 
body  (Hohlweg  and  Voit),  A.,  ii, 
162. 
inversion,    accelerating    influence    of 

magnesium  on  (Tribot),  A.,  i,  73. 
production  of,  in  the  perfused  liver  of 
diabetic   animals   (Lattes),   A.,   ii, 
908. 
synthesis,   reversal  of    (Lob),    A.,    i, 

767. 
utilised  in  the  isolated  heart  (Camis), 

A.,  ii,  73. 
titration  of  diabetic  (Rupp  and  Leh- 

.11  vnn),   A.,  ii,   442. 
detection  of,  in  urine  (Bohmansson), 

A.,  ii,  770. 
Bang's  method  for  the  estimation  of 
(Andersen),  A.,  ii,  102. 
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Sugars,  constitution  of  (Hanriot),  A., 

i,  287. 
and  allied  substances,  simple  notation 

for  indicating  the  configuration  of 

(Patterson),  A.,  i,  208.' 
the    scission   of  (Lob    and   Pui.yer- 

macher),  A.,   i,  352;  (Lob),  A.,  i, 

456.  767,  881. 
relations  between  molecular  rotations 

of  (Hudson),  A.,  i,  135. 
relationship  of  pyridine  to  (Neuberg), 

A.,  i,  832. 
spontaneous  oxidation  of  (Mathews), 

A.,  i,  289. 
hvdiazones  of  (Eeclaire),  A.,  i,  421  ; 

(Hofmaxx),  A.,  i,  519. 
compounds  of,  with  benzidine  (Adler), 

A.,  i,  517. 
adsorption    of,    by    animal    charcoal 

(Herzog  and  Abler),  A.,  ii,  469. 
union  of  carbon  dioxide  with   (Sieg- 
fried   and    Howwjanz),     A.,    i, 

352. 
action    of    a    Bulgarian    ferment    on 

(Bertrand  and  Duchacek),  A.,  i. 

623. 
urinary,   occurrence  of  different,    and 

their   origin   from   different   organs 

(Landolf),  A.,  ii,  915. 
precipitation   of  reducing,    with  basic 

lead  acetate  (Bryan),  A.,  ii,  271. 
of  the  laevulose  group,  Seliw.uioll  V  1. -t 

for  (Pieraerts),  A.,  ii,  272. 
cxplanat  ion  of  colour  reactions  nfi  V I  i.i.e 

and  Derrien),  A.,  ii,  916. 
colour  reactions  of  indole  derivatives 

with  (Gnbzda),  A.,  ii,  461. 
in   general  and  sucrose,    detection   of 

(PoZZI-EsCOT),  A.,  ii,  916. 
estimation  of  (Carrez),  A.,  ii,   835; 

(MaILLABD),    A.,  ii,    ' 
Sugars,  reducing,   detection   ol  (Beni 
Mil),   A.,  ii,    1 12. 
imation    of  (Walker),    A.,   ii, 
102. 
Sulphanilic    acid.      See    Aniliiic-;>-sul- 
j  »li  <  j  ii  i '  •  acid. 

2  Sulphanilino  4  acetylaminoanilino 
benzene  5-sulphonic     acid,     1 -amino 
(ISadim  in:  Ami. in-  &  SoDA-FaI 

A.,  i,  978. 
2-Salphanilino  4  aminoanilinobemene- 
6  sulphonic  acid,   L-nitro-,   pots 

■       !  vl     del  1  vilt  1  \  .■      U 

potassium  salt  (BaDISCBI  Am 

S ,  .  1 ,  \    I'AI 

3  Sulphanilinodiphonylamine  6  sulph 
onic  acid.    >  Ditro  .  and  It 

k  Soda  Fabi  178. 

Sulphatei.     See  under  Sulphur. 

Buiphidca     See  undoi  sulphur. 


Sulphinic  acids,  aromatic,   isolation   of 
(Thomas),  T.,  342  ;  P.,  60. 
chlorides  of  (Hilditch  and  Smiles), 
A.,  i,  18. 
;>-Sulphobenzeneazodimethylaniline, 
precipitation  reactions  with, and  metals 
(Pozzi-Escot),  A.,  ii,  760. 
2-/>-Sulphobenzeneazo-l-  and  -5-phenyl- 
pyrrole,  sodium  salts  (Khotinsky  and 
Soloweitschik),  A.,  i,  616. 
Sulphodiphenyl  sulphide,  rfinitro-,  sodium 
salt  (Aktien-Geseli.schaft  fur  Ani- 
lin-Fabrikation),  A.,  i,  737. 
SulphonamideB.  tertiary,  and  quaternary 
ammonium  salts,  behaviour  of  unsatur- 
ated groups  in  (Wedekind  and  Ober- 
hkide),  A.,  i,  901. 
Sulphones,  action  of  formaldehyde  and 
alkali  on  (Fromm  and  Erfurt),  A., 
i,  903. 
Sulphonic  acids  and  Ostwald's  dilution 
law  (Wegscheidei:  and  Lux),  A., 
ii,  649. 
of  the  aliphatic  series  (Arbusoff  and 

Pishtschimuki),  A.,  i,  452. 
of  stryelmos  alkaloids,  preparation  of 
(Leuchs  and  Schneider),   A.,   i, 
120. 
Sulphonitrous   anhydride   (Pictet   and 

Karl),  A.,  ii,  3^. 
1  p  Sulphophcnylmethylbenziminazole. 
(ftnitrohydroxy-  |  M  ki.dola  and  Hay), 
T.,  1047. 
4  Sulphoi'owphthalic       acid,       6-nitro-, 
potassium     dihydrogen      s:ilt,     acid 
chlorides,   and    ammonia   derivatives 
(Karslake  and  Bond),  A.,  i.  231. 
Sulphoricinoleic    acid.     See  Ricinoloic- 
Bulphuric  arid. 

4  Sulpho-3-toluic  acid.  6-nitro-,  and  its 
dimethyl  ester,  metallioaalte.dianilide, 
and  'li  0-,  m  .  and  p-toluididea  (Kars- 
i.aki:  and  Huston),  a.,  i,  796. 

5  Sulpho-3  toluic     acid    and    its    salts 

Mri  i.i:i  m  and  Pebkln),  T.,  1893. 
6-Sulpho  3-toluic  acid,  4-nitro  .  and  its 
suits  and   ."ill  chlorides  (Kabblaki 
and  Bond),  A.. 
4  Sulpho-3  toluio  acid,  2-nitro-,  and  its 
salts,    arid    chloride,    and    ammonia 
derivative   (Kabblaki   and    B 
A.,  i,  381. 
Sulphur,  atomic  weight  of  (HlNBIOHS), 
i,  140. 
molecular  magnitude  of,  in  bromofonn 

solution     Bo ind    Am  aDOBI), 

\  .  Ii,  BOS 
dynamic  allot rop)  of  (Kbi  \  p).  A.,  ii, 
S02. 

inilueii. f  radium  on   the  rata  "t 

■talliaation    of    (Fbisoh  m  u  |, 
A.,  ii 


INDEX   OF   SUBJECTS. 


1439 


Sulphur,  specific  heat  of  (Kurbatoff), 
A.,  ii,  465. 
phosphorescence      and       combustion 

flames  of  (Blooh),  A.,  ii,  395. 
ions,  electrochemical  reactions  induced 
by  (Levi  and  Miqliorini),  A.,  ii, 
229. 
slowness    of    the    spontaneous   trans- 
formation of  the  unstable  variety  of 
(Gernez),  A.,  ii,  466. 
equilibrium    diagrams    of,    with    tin 
(Biltz,  Meoklenberq,  and  Gold- 
beck),  A.,  ii,  1022. 
statics  of  liquid,  in  the  dark  and  in 

light  (Wigand),  A.,  ii,  22S. 
fusibility  of  mixtures  of,  with  metals 

(Pelabon),  A.,  ii,  805. 
action  of  pyrosulphuryl   chloride   on 
(Prandtl  and   Borin.ski),  A.,  ii, 
566. 
colloidal,    preparation    of    (Himmel- 
bauer),  A.,  ii,  566. 
and  solution  of  crystalloid,   equili- 
brium in  the  system  (Svedberg), 
A.,  ii,  309. 
compounds  of,   with   chlorine   (Beck- 
mann,    Junker,     and    Klopfer), 
A.,  ii,  137. 
compounds  of,  with  iodine  (Ouvari), 

A.,  ii,  37. 
compounds      of,      with      phosphorus 
(Stock,   v.    Bezold,    Herscotici, 
and  Rudolph),  A.,  ii,  569. 
and   tellurium,  isomorphism   between 
(Pellini),  A.,  ii,  726. 
mixed  crystals  of  (Pellini),  A.,  ii, 
805. 
the  system:  arsenic  and  (Jonker),  A., 

ii,~397. 
the  system :  benzoic  acid  and  (Krutt), 
A.,  ii,  802. 
Sulphur  monochloride  (SXL),  action  of, 
on   salts  of  organic  acids  (Den- 
ham),  T.,  1235  ;  P.,  179. 
action  of,   on  metals  and  metalloids 

(Nicolakdot),  A.,  ii,  13S. 
action     of,      on      metallic     oxides 
(Bourion),  A.,  ii,  229. 
Thionyl  chloride,  action  of  mercaptans 
on  (Tasker  and  Jones),  T.,  1910  ; 
P.,  247. 
Sulphuryl    chloride,    action    of   mer- 
captans     on      (Tasker      and 
Jones),       T.,       1910;        P., 
247. 
and  ammonia,   reaction   between 
(Ephraim  and  Michel),  A.,  ii, 
994. 
Pyrosulphuryl  chloride,  S.,05C1.,,  and 
action    of,    on    sulphur,    selenium, 
and      tellurium      (Prandtl      and 
Borinski),  A.,  ii,  310,  566. 


Sulphur    hydride.     See   Hydrogen   sul- 
phide, 
dioxide,   production   of  ozone  in  the 
interaction      between      hydrogen 
peroxide  and  (Fekraboschi),  P., 
179. 
absorption   of,   in   water    (FuldaI, 

A.,  ii,  309. 
anhydrous,  electrical  conductivities 
of      very     dilute     solutions     in 
(Dutoit  and  Gyr),  A.,  ii,  461. 
Sulphides,  metallic,  action  of  hydrogen 
peroxide  on  (Ferrer  y  Hernan- 
dez), A.,  ii,  147. 
hydrogen  sulphides,  polysulphides, 
and  hyposulphites,  analysis  of  a 
solution     containing    (Dhuique- 
Mayeu),  A.,  ii,  91. 
Polysulphides  of  hydrogen  and  cryo- 

scopy  (Patebn6),  A.,  ii,  118. 
Sulphurous      acid,     constitution     of 
(Friend),  P.,  91. 
reduction  products    of,   and    their 
double  compounds  with  aldehydes 
(Chemische   Fabrik  von  Hey- 
den),  A.,  i,  207. 
action  of  cyanogen  on  (  Vorlander), 
A.,  i,  142. 
Sulphurous   acids,    combined    (Kerp 

and  W8HLEE),  A.,  i,  806. 
Sulphites  of  potassium   and  sodium, 
existence     of     isomeric     double 
(Arbusoff),  A.,  ii,  573. 
polymerism    as  the    cause    of   the 
dill'ereuce  of  colour  of  (Hantzsch), 
A.,  ii,  198. 
sulphates,  and  thiosulphates,  quali- 
tative analysis  of  (Alexandroff), 
A.,  ii,  264. 
titration     of,     with     permanganate 
(Mn.p.Ari'.i:!,  A.,  ii,  264. 
Sulphuric     acid,      constitution      of 
(Friend),  1'.,  91. 
absolute,  condition  of  substances  in 
(Hantzsch),    A.,    ii,    18,    973; 
(Oddo    and    Soandola),   A.,   ii, 
377,  792. 
dissociation    of    (Bodenstein    and 

(Katayama),  A.,  ii,  468. 
electrical  conductivity  and  dissocia- 
tion   of,    at    high    temperatures 
(Kato),  A.,  ii,  538. 
absolute,   preparation  and    specific 
electrical         conductivity         of 
(LlOHTY),  A.,  ii,  38. 
dilute,  specific  electrical  conductivity 

of  (Lichty),  A.,  ii,  38. 
mixed  anhydrides  of   (Pictet   and 

Karl),  A.,  ii,  38. 
hydrated,     purification     of,     from 
arsenic    by   cooling    (Morance), 
A.,  ii,  395. 
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Sulphur : — 

S.ulphuric  acid,  volumetric  estimation 
of  (Oddo  ami  Beretta),  A.,  ii, 
761. 

estimation   of,   as   barium  sulphate 
(Ruppin),     A.,     ii,     180,    435  ; 
(Sachek),  A.,  ii,  343,  838. 
Sulphates,  acid  (D'Ans),  A.,  ii,  139, 
885. 

double  (Barre),  A.,  ii,  733. 

selenates,  and  tellurates,  isomorph- 
ism of  (Pellini),  A.,  ii,  1002. 

and  fluorides,  quantitative  separation 
of  (Ehrenfelb  and  Indra),  A., 
ii,  435. 

sulphites  and  thiosulphates,  quali- 
tative analysis  of  (Alex  androff), 
A.,  ii,  264. 

volumetric  estimation  of  (Mit- 
chell and  Smith),  T.,  2198; 
P.,  291. 
Persulphates,  preparation  of  (Verein- 
igte  Chemische  AVerke),  A.,  ii, 
312. 

detection    of,    in    milk    (Roth  en  - 
fusser),  A.,  ii,  91. 
Monopersulphuric  acid  (Caro's  acid), 

synthesis  and  formula  of  (Ahrle), 

A.,  ii,  395. 
Thiosulphates    and     thiosulphonatos, 
hydrolysis  of,  by  alkali  (Fromm 
and  Erfurt),  A.,  i,  902. 

action  of  hydrogen  peroxide  on 
(Tarugi  and  Vitali),  A.,  ii,  478. 

sulphates,  and  sulphites,  qualitative 

analysis  of  (Alexandbofp),  A., 
ii,  264. 
Hyposulphites  (liiNz).  A.,  ii,  229. 
Sulphur,  estimation  of,  in  animal  char- 
ma!  (Siia  a  i  foi),  A.,  ii,  756. 
estimation    of,    in    coals    and    cokes 
(HOLLIOSE),     A.,      ii,     343,     699; 
nsikht),  A.,  ii.    i     ■ 

in  irini  mid  steel,  apparatu  i  for  estima 

tinn  ill  (PbXVSB),  A.,  ii,  'J  I  I, 
Sulphur  antimonii  awratwm,  analysis  of 

■J  mi  iii-.iii  s  i,  A.,  ii.  B42. 
Sulphur    organic    compounds,     relation 

between  refrai  i  ive  power  and  ohemioal 

■I.  in  i f  %  of  [<  IIiAbkb  and  Smiles),  T., 

002  |  P.,  1  16. 
8ulphuric   and    Sulphurous   acids.     Bee 

lei  Sulphur. 

Sulphuryl      compounds.       Bee      lindi  I 

Sulphur, 
Sunlight.    Bee  under  Photoohemistry, 

Supercooling  and  'Inn il  con  tihiln.n 

[DEVI  MB),  A.,  ii.  211. 
Superheating  in   Beckmenn'    ipparatui, 

m.  Mi od  •  ol  preventing  I  KbOnjci   ,   \  . 

ii,  Ml 

Suporphoiphatoi.  Bee  under  Phosphorus, 


Supertension.       See      under      Electro- 
chemistry. 
Suprarenal  gland,  neurine  a  constituent 

of  the  (Lohmann),  A.,  ii,  504. 
Suprarenine.     See  Adrenaline. 
Surface      concentration,      experimental 
examination  of  Gibbs's  theory  of,  re- 
garded   as    the    basis    of    adsorption 
(Lewis),  A.,  ii,  383. 
Surface  tension  and  adsorption  (Zunz), 
A.,  ii,  976. 
expansion  coefficient,  specific  cohesion 
and  molecular  weight  of  solvents 
(Walden),  A.,  ii,  122. 
relation  of,  to  the  internal  pressure, 
Van  der  Waal's  constants  a  and  b, 
and  to  the  critical  pressure  (AVal- 
den),  A.,  ii,  547. 
and  specific  volume  of  non-associated 
liquids,  relation  between  (Heuzog), 
A.,  ii,  124. 
and  other  physical  constants  of  acetic 
acid-water   mixtures   (Gri/nmach), 
A.,  ii,  215. 
results,    calculation    of    the    critical 
temperature  of  an  associated  liquid 
from  (Morgan),  A.,  ii,  377. 
Surinamine  (Blau),  A.,  i,  51. 
Syenite,  nepheliuic,  with  sodalite  from 
tin-    Transvaal    (Brouwer),    A.,    ii, 
589. 
Symphonia  g'lobuliferu,  analysis  of  the 
oil  from  the  seeds  of  (Southcombe), 
A.,  ii,  604. 
Syngenite,  solubility  of,  in  various  salt 
solutions    (D'Ans    and    SOHREINEB), 
A.,  ii,  402. 
Syntheses,    asymmetric,   by    means    of 
enzyme    action    (RosENTHALER), 
A.,'i,  74,  622. 
studies  in  (McKENZIEand  Mvi.i.ku\ 
T.,544;P.,88;(MrKi'.NZii 

Humphries),  T.,  1106;  P.,164. 

total  (HenLE  mid    IIaakii),  A., 

i,  6  ;  (Byk),  A.,  i,  130. 

Syphilitic  sera,  the  lipolytic  powers  of, 

mill  the  diagnostic  value  of  lipolysis 

by  sera    (ClTBON   and    BeIOHER),    A., 

ii,  80. 
System  of  two  components,  the  P  T  A 

space  figure  for  (Suits),  a.,  ii,  802. 
Systoms  of  three  components,  the  un- 

QrOSSehle    line    in,   and    its  relation 

to  the  law  of  combining  weight) 

l.'i  i  i:  ,  A.,  ii,  986. 
disperse,  classification  and  nomenols 

lure  of  (\.  \V i.i ma iin),  A.,  ii,  646. 


TagtUt  potato  Bowers,  oil  from  (Sohiu 

mi  i   \  CO.),   A  .  i.   111. 
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Talc  from  Kossoi-Brod,  Urals,  and  from 
New  South  Wales  (Ivaxoff),  A.,  ii, 
324. 
Tallow,  mutton,  occurrence  of  the  mixed 
glycerides    of    palmitic    and     stearic 
acids  in  (Bomer  and  Heimsoth),  A., 
i,  284. 
Tamari-Schoyu  beverage,  chemical  com- 
position of  (Yoshimura),  A.,  ii,  928. 
Tannic  acid,    iodometric   estimation  of, 
and    action    of    reducing     agents    on 
(Gakdheb  and   Hodgson),  T.,  1819. 
Tannin,  composition  of  (Iljin),  A.,  i.503. 
constitution  of  (Nieuenstein),  A.,  i, 

174,  402,  948. 
artificial,   composition    and    chemical 
constitution   of  (Biginelli),  A.,  i, 
801,  S02. 
history    of    the    optical    activity     of 

(Rosenheim),  A.,  i,  599. 
from  the  bark  of  Eucalyptus  Occident- 
alts  (maletto-bark)  and  its  acetyl  and 
benzoyl  derivatives  (Dekker),  A., 
i,  403. 
action  of  zinc  dust  on  (Iljin),  A.,  i, 

821. 
methyl  ether  (Herzig  and  Renner), 
A.,  i,   713. 
Tannins,      pyrogallol,      the      so-called 
"bloom"  of,  and  its  identity  with 
ellagic  acid  (Nierenstein),  A.,  i, 
174^ 
estimation  of  (Cavazza),  A.,  ii,  276. 
Tanning,  theory  of  (Ricevuto),  A.,  ii. 
222. 
and  adsorption  compounds  of  gelatin 
(Luppo-Cramer),  A.,  i,  275. 
Tantalic  acid.     See  under  Tantalum. 
Tantalite  from  Western  Australia  (M  ait- 

LAND),  A.,  ii,  59. 
Tantalum,  wave-length  tables  of  the  arc 
and  spark  spectra  of  (British  As- 
sociation Reports),  A.,  ii,  453. 
the  openiug-up  of  minerals  containing 

(Giles),  A.,  ii,  352. 
ores,  analysis  of  (Simpson),  A.,  ii,  622. 
Tantalum  pcnta fluoride  (Ruff,  Zedner, 
Schiller,  and  Heinzelmann),  A.,  ii, 
245. 
Tantalic  acid  ami   columbic  acid,  esti- 
mation of  (Weiss  and  Landecker), 
A.,  ii,  942. 
Tar   from  Otto-Hilgenstock  coke-ovens, 
bases  contained  in  (Trobridge),  A.,  i, 
324. 
Tariric   acid,  di-iodo-,  and   its  ammon- 
ium salt  (Arnaud  and  Posternak), 
A.,  i,  681. 
Tartaric  acid,   rotation  of  solutions  of 
the   sodium   and    potassium    salts  of, 
prepared  in  different  ways  (Gep.nel), 
A. .  ii,  388. 


Tartaric  acid,  amine  salts,  state  of,  in 
solution  as  revealed  by  their  rotatory 
power    (Mingiun    and    Wohlge- 
muth), A.,  i,  11. 
substituted  amides  of  (Jackson  and 

Neville),  P.,  226. 
sodium     ammonium     d-    and   Z-salts, 
crystallisation     of    (Kipping     and 
Pope),  T.,  103  ;  P.,  P. 
potassium  hydrogen  salt,  as  standard 
substance    (Kollo  ;    Hefelmann), 
A.,  ii,  516. 
complex    compound     of,     with    alu- 
minium   (Hanus  and   Quadrat), 
A.,  i,  762. 
dinitrate,    preparation    of    (Gibson), 

A.,  i,  11. 
ethyl   ester,   rotation  of  (Patterson 
and  McDonald),  T.,  321 ;  P.,  36; 
(Patterson  and  Moxtgomerie), 
T.,  1130. 
anomalous     rotation    dispersion    of 
(Grossmann),  A.,  ii,  713. 
Tartaric  acid,  estimation  of,   in  tartaric 
products  (Carles),  A.,  ii.  525. 
nature     of    chromophore    group     in 
resorcinol  test   for  (Deniges),  A., 
ii,  190. 
rf-Tartaric  acid,    methyl    calcium    salt 
(Marckwald  and  Karczag),  A.,  i, 
361. 
(■//-Tartaric  acid,  resolution  of  (Kjpping), 

T..  412;  P.,  56. 
Tartaric   acids,  optically  active  methyl 
hydrogen  esters  of  (Marckwald  and 
Kaki  bag),  A.,  i,  361. 
Tartaric-iesorcinol  colour  reaction,  me- 
chanism of  (Deniges),  A.,  i,  378. 
Tartranilic  acid,  aniline,  quinoline,  and 
/3-naphthvlamine  salts  (Tingle    and 
Bates),  A.,  i,  910. 
Tartronic  acid,   complex  compound  of, 
with      aluminium      (Hanus     and 
'»uadhat\  A.,  i,  762. 
chloro-,   and  bromo-,    methyl    esters 
(Curtiss    and     Spencer),    A.,    i, 
763. 
Tartryltropeine  and  its  salts   (Jowbtt 

and  Pyman),  T.,  1026. 
Tate's  law  (Lohnstein),  A.,  ii,  25. 
Taurocholic  acid,  origin  of  (Gibson),  A., 

ii,  504. 
Tautomerism  in    the    triphenylmethane 

series  (GOHBBRG),  A.,  i,  144. 
Tawniawite   mineral  i,Bleeck),   A.,  ii, 

1 1 2, 
Taxine  in  Irish  yew,  Taxus  baccata  vta. 
Fasti  n         Moss),  A.,  ii,  605. 

See    Cypress, 
Mexican  Harsh. 
Tellurates  and  Tellurides.     See  under 
Tellurium. 
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Tellurium,  atomic  weight  of  (Lenher), 

A.,  ii,   230. 
complexity  of  (Browning  and  Flint), 

A.,  ii,  996. 
cryoscopic    constant     of    (Pelabon), 

A.,  ii,  S05. 
electrical    resistance    of   (GuNTZ    and 

Broniewski),  A.,  ii,  113. 
equilibrium     diagrams    of,    with    tin 

(Biltz,  Mecklenberg,  and  Gold- 

beck),  A.,  ii,  1022. 
and   gold,    fusibility  of  mixtures   of 

(Pelabon),  A.,  ii,  584. 
fusibility  of  mixtures  of,    with  metals 

(Pelabon),  A.,  ii,  805. 
and    sulphur,    isomorphism    between 
(Pellini),  A.,  ii,  726. 

mixed  crystals  of  (Pellini),  A.,  ii, 
805. 
action  of   pyrosulphuryl  chloride   on 

(Prandtl   and  Bouinski),  A.,  ii, 

566. 
compounds  of,  with  mercury  (Pellini 

and  AUREGGl),  A.,  ii,  1014. 
separation  of,  from  selenium  (Brown- 
ing and  Flint),  A.,    ii,  934. 
Tellurium  oxychloride,  non-existence  of 

(Lenher),  A.,  ii,  231. 
r/f'oxide  and    fused  potassium  nitrate, 
reaction  between  (Lenher    and 
I'm  ii'.n),  A.,  ii,  231. 

quantitative         precipitation         of 

(Browning  and   Flint),  A.,  ii, 

934. 
Tellurates,  sulphates,   and  selene 
isomorphism   of  (Pellini),    A.,  ii, 
1002. 
Tellurides  (TlBBALs),  A.,  ii,  728. 
Tellurium,    quantitative    estimation   of 

(Gi'tbier  and  Fi.ury),  A.,  ii,  516. 
Temperatures.        See    under    Thermo- 

chemist  rj . 
Teph/rosia  purpurea,  a  glucoside   from 

(ClABEB  and  I'.askimki  i,  P.,  16. 
Terbium,      new     met  hud     of     iaolating 

'  I'i.  i:\in),  A.,  ii,  871. 
Terephthalic  acid,  action  of,  on  /'  amino- 

phenols  (Puolixbi and  Bl  I  I  lqoi),  A., 

i,  105. 
Terephthalodi ;'  anisidide       (PUOLIXSI 

ana  Si u\  iooi i,  a.,  i.  105. 

Terephthalodi  yphenetidide    (PtTOLIBSE 

and  Si. i  \  \ .... 1 1 .  \  .  i,  LOB, 
Ternary      system.     N.i.o     AM',     Sid. 

(Wali  LI  I  I.   \  .  U,  81 
Terpeno  an.l  c  imphoi    eri        pntl 

Iodide  from  turpi 

A.,  i.      I 
Terpono  series,  new  method  ol  i  01 

turn     ill     tbe    (,\i  si  i  i:  \\  in,),     A.,     i, 
100 


Terpene  ketone,  action  of  magnesium  on 
a  mixture  of  ally  1  bromide  and  (Javor- 
sky),  A.,  i,  168. 
Terpenes  (Wallach),  A.,  i,  383. 
history  of  (Kontiakoff),  A.,  i,  942. 
chemistry  of  (Henderson  and  Came- 
ron), T.,  969  ;  P.,  151  ;  (Hender- 
son and  Agnew),  T.,  289;  P.,  35. 
and  essential  oils,  Philippine  (Bacon), 

A.,  i,  658. 
and  ethereal  oils  (Wallach,  Rosen- 
bach,    and   Muller),  A.,  i,   399  ; 
(Wallaoh),  A.,  i,  726,  811. 
aliphatic,  and  their  derivatives  (Enk- 

i.aar),  A.,  i,  111. 
of  "rosin  spirit''  (Grimaldi),  A.,  i, 

943. 
apparatus  for  preparation  of  nitroso- 
chlorides  of  (Decssen  and  Klemm), 
A.,  i,  815. 
Terpinene  question,  the  (Auwers),  A., 
i,  596. 
and  earvenen    (Semmler).  A.,  i,  110, 

942. 
action  of  ehromyl  chloride  on  (Hen- 
derson  and   Cameron),   T.,   969; 
P.,  151. 
See  also  Carvenene. 
Terpinenes  (KoNDAXOFV),  A.,  i,  502. 
Terpinolene,  production    of,   from  carv- 
enene (terpinene  I)  (Semmler),  A.,  i, 
S12. 
Terpinolene-erythritol  (Wallach),  A., 

i,  727. 
Tetanus-toxin,  a.ti. .n  of  ultra- violet  rays 
on  '< Iernovodeantj  and  Hbnbj),  A., 
ii,  822. 
Tetra  acetyl  .      See    under    the    parent 

Substance. 
aoSS-Tetra  allylbutylene     glycol     (SB 

l'oKM.VI'skY),  A.,  i,    I. 
l:l:3:3Tetracarboxy  wVnbutane  2:4  di- 
malonic  acid,  methyl  ester  (QrjTHZEl  r, 
Weiss,  and  Sen  ibfeb),  A.,  i,  086. 
Tetracinnamylammonium    salts    (Km  in; 

and    I  i:  IHKI ),  A,,  i,  .  08. 
TetraothyW/aniinodiphenylethano     I 

bionixb),  a.,  i,  787. 
/</<  Tetraethyl'iVaminodipheny  1  ethyl  • 
ene  and    propylone  (BusiONISs),  A., 
i,  788. 
TetraethyW/aniiiiodiphonylmalonic 
acid,  methyl  and  etivj  I  est.  rs  (Gl  TOl 

and  M ),   \  .  i.  i 58. 

Tetraothyb'/amiuofuroxan    (WlBJ  IND), 

A.,  i, 
2:7  Tctrae'hvl  <  amino  9  pheuylaorid 
inn  2    oarboiylid   ai'i.l  {/lav 

.lis  of.  and    ethyl   '    I.l    and 

its  hydrochloride,  piorate,  and  1. 1  ra 

I.l. .in.,  del  n.tiv.      Hi    |   rDH ■    and 

Lang  i,  \  ,  i.  071. 
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Tetraethyh'/aminotriphenylbenzyl- 

methane     and     its     hydriodide    and 

niethiodide  (Freund   and  Richard), 

A.,  i,  41-. 
TetraethyWi'aminotriphenylethylme  th- 
ane hydriodide  and  hydrogen  sulphate 

(Freund  and  Richard  .  A.,  i,  419. 
Tetraethyhiiaminotriphenylpropyl- 

methane  hydrogen  sulphate  (Fkeund 

and  Richard),  A.,  i.  419. 
Tetraethylammonium  1  iromide,  molecular 
weight  of,  and  the  atomic  weight  of 
carbon  (Scott).  T.,  1200  ;   P.,  173  ; 
(Thorpe),  P.,  285. 

chloride,  additive  compound  of,  with 
selenium  dioxide  (Carnevaii), 
A.,  i,  14. 
ti'ihydrochloride,  bromide  dihydro- 
bromide,  and  iodide  trihydriodide 
(Kaufler  and  Kuuz),  A.,  i, 
556. 

styphnate,  preparation  and  crystallo- 
graphy of  (Jerusalem),  T.,  1287. 
Tetraethylarsonium  iodide,  preparation 

of,  and  pharmacological  action  (Goe- 

naja),  A.,  ii,  822. 
Tetraethylflaveosine.  See2:7-Tetraethyl- 

d  ..nnino-9  -phenylacridine-2'-carhoxylic 

acid. 
Tetraethy  loxamidedioxime   ( W 1 1 ■'. i .a n i >'■. 

A,  i,  893. 
Tetrahydroacridone    (Tibdtke),  A.,  i, 

255. 
Tetrahydrocresol,      acetyl       derivative 

(Mukat),  A.,  i,  146. 
A -Tetrahydrocymene.      See     Dihydro- 

carvenene  (Semmlek),  A.,  i,  171. 
Tetrahydrofuran,    3-hydroxy-,    and    its 

phenylurethane    (Pariselle),    A.,  i, 

691." 
Tetrahydro-1-methylnaphthalene,     2:3- 

diketo-derivative  of  (Fries  and  Hem- 

pelmann».  A.,  i,  809. 
Tetrahydronaphthylamine.      pharmaco- 

logical  investigation  of  (Jonescu),  A., 

ii,  599. 
Tetrahydronaphthylamines,        mercury 

double    salts     of    (Grohmann     anil 

Brouwer),  A.,  i,  221. 
flc-Tetrahydro-S-naphthylamino-^-me- 

thylene  camphor  (Pope  and   Read), 

T.,  180. 
^raiis-Tetrahydronaphthylene  glycol  and 

its     diaoetate,    dibi  uzoate,    and     di 

phenylurethane  (]       ■■      .  A.,  i,  299. 
Tetrahydronaphthylene  glycols 

trans)  and  tbeircombination  (Leroux), 

A.,  i.  299. 
Tetrahydropapaverine     and     its    salts 

(Pyman),  T,  1614  :   P.,  217. 
Tetrahydropapaveroline     hydrochloride 

(Pysm.s),T.,  1619. 


A4-Tetrahydrophthalic   acid,    resolution 

of  the  racemic   form  of  the  fumaroid 

(Abati  and  de  Horatiis),  A.,  i,  386. 
Tetrahydrophthalic  anhydrides,  velocity 

of  addition  of  bromine  to  (Abati  and 

SOI  UJBOT),  A.,  i.  104. 
Tetrahydropyrone  compounds,  bromina- 

tion  of  (Schtvah),  A.,  i,  504. 
Tetrahydropyrrolidene-5-cyanoacetic 

acid,  2-iinino-,  ethyl  ester  (Best  and 

Thorpe),   T.,  1530. 
Tetrahydroquinoline      and      piperidine 
rings,     relative    stability     of    (v. 
Braun),  A.,  i,  604. 

and  its  salts  (Freund  and  Richard), 
A.,  i,  417. 
Tetrahydroquinoline,   1-cyano-,  and  its 

phenyl    and   y-tolyl    derivatives    (v. 

Braun),  A.,  i,  604. 
Tetrahydrosalicylic    esters,    action    of 

ammonia  and   amines  on  (Kotz   and 

Meekel),  A.,  i,  157. 
Tetrahydro/'-xylyl  methyl  ketone  and 

its  oxime  (Blanc),  A.,  i,  101. 
Tetraketo-2:5-dianilopiperazine         (de 

MODILPLED  and  Rule),  T,  551. 
2:4:6:8-Tetraketo-3:7-diphenyloctahy- 

dro- 1:3:7 :9-naphthatetrazazine      (Bo- 

GERT  and  Kkopff),  A.,  i,  S44. 
Tetraketopiperazine  and  its  compounds 

with  sodium  amyloxide,  ethoxide,  and 

pheuoxide  (de  MouiLPIED  and  Rule), 

T.,  549  :  P.,  71. 
Tetramethoxybenzoincarboxylic      acid, 
ol      I'oikin  and    Robinson), 

T.,  405. 
Tetramethoxy-a-brazanquinone(PERKiN 

and  Robinson),  T.,  399. 
Tetramethoxy-a  brazotoluquinoxaline 

(PERKisand  Robinson),  T.,  399. 
Tetramethoxycouniarono.M'COumarin 

livdrobromide(PERKiN  and  Robinson), 

T.,  407. 
2:5:2' :5 -Tetramethoxytriphenylcarbinol 

(Kauffmann  and  Fun.:  ,  A.,  i,  99. 
2:5:2:  5  -Tetramethoxytriphenylmethane 

(Kauffmann  and  Frii/.),  A.,  i,  99. 
Tetramethoxy-o-vinylstilbene.  See 

Laudanosen. 
Tetramethylacetone.    (/('hydroxy-     (Le- 

maireI,  A.,  i,  199. 
2:3:7:8-Tetramethylacridine      and      its 

aurichloride,       platdnichloride,      and 
i; ■■■■.  late     Sinieb    and    Cohpton  . 

T.,  1626  :  P.,  220. 
Tetramethylacridines      (SbnlRB      and 

Common),   1'..  1623  :   P.,  220. 
4:4'-TetramethyWiamino  2  2-azodiphen- 

ylmethane  (Dr/VAX),  A.,  i,  747. 
Tetramethylw-'/iaminobenzil    and  its 

ozazone    (Si.udinoei;    and      Stock- 

mann),  A.,  i,  797. 
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Tetramethyl>/<'aminodiph.enyl<i7chloro- 
methane  (Staudinger),  A.,  i,  907. 
2y>-Tetramethyl<//aminodiplienylethane, 
-hexylene,  and  -phenylethane  (Busig- 
nies),  A.,  i,  736. 
Tetramethyh/i'aminodiphenyl        ketone 
tetrahydrochloride      (Kauflek     and 
Kunz),  A.,  i,  137. 
Tetramethyh/iammodiphenylnialonic 
acid,  methyl  and  ethyl  esters  (Guyot 
and  Michel),  A.,  i,  158. 
TetramethyW/aminodiphenylmethane 
tetrahydrochloride    (Kaufleh    and 
Kunz),  A.,  i,  137. 
trihydrobromide  (Kaufleh and  Kunz), 
A.,  i,  556. 
Tetramethylrfi'aminofuchsone  (Schlenk 

and  Knorh),  A.,  i,  S08. 
3:9-Tetramethyh'/aminophenoxazoniuni 
nitrate    and    platinichloride    (K  Ehr- 
mann and  Poplawski),  A.,  i,  516. 
Tetramethyl'/Zaminophenylbenzylsulph- 
one,  nitronitroso-,  formula  of  (Binz), 
A.,  i,   144. 
TetramethyW/aminotriphenylmethane, 
di-  and  <n'-hydroxy-    (VotucSek   and 
Kr.Auz),  A.,  i,  518." 
Tetramethylamnioniurn  bromide  hydro- 
bromide  (Kauflek  and   Kunz),  A., 
i,  556. 
chloride,  additive  compound   of,  with 
selenium    dioxide    (Carnevai.i), 
A.,  i,  14. 
hydrochloride (KAUFLEKand  Kunz), 
A.,  i,  137. 
oa00Tetramethyl-77-diallylbutyric 
acid,  y-hydroxy-,  and  iis  ethyl  aster 
and  lactone  |  liu  orm  ltsky),  A.,  i,  5. 
Tetramethyldiphenyl,  amino-  it  IROSSLEY 
and  Hampshire),  P.,  163. 
nitro-  (Crosbley  and    Hampshire), 
!'.,  162. 
fifrjA-Tetramethyldodecan-C  ol,      ij-iodo- 

(ClaBKE),  A.,  i,  125. 
Tetramethylenepiperylium         chloride, 
aurichloride,  merourichloride,  platini- 
ohloride  and  piorate  (Albert),  A.,  i, 
178. 
Tetramethylethylene.         See        jSy-Di- 

methyl-AiS-butylene, 
Tetramethylflaveosine,     Mrabromo  de 
rivative  of,  ■cud  ath]  I   eater  and   Its 
aoridiniutn  methyl  sul photo  derivative 
I \\  wiap.i  .  r.    and    Lang),    A.,    i, 
972. 
2:3:3:5-Tctramethylindolenino,  ivm-i  i..n 
of,  and  benzoyl  derivative,  and  o 
..nd  H    acetj  I  di  i  ivntivi   |  Pi  ini  ttl  i 
and  Carraboo),  A.,  I 
Tetramothyl  lanvuloen.   preparation   of, 
from  methyl  mi  thj  Ifi  m  to  idi  (Ibvi  m 
and  ii  i 


Tetramethylmethane.        See        0/3-TJi- 

methylpropane. 
2:4:2' :4'-Tetramethyloxalyldiacetophen 
one      and      its     dioximino-derivative 
(Widman  and  Virgin),  A.,  i,  657. 
Tetramethylpentamethylene   oxide  and 
dichlorohydrin     from    (Bruylants), 
A.,  i,  625. 
Tetramethylpicene,     solid,     absorption 
spectra  of,  and  of  itssolutions(Punvis 
and  Homer),  A.,  ii,  531. 
Tetranaphthylethane   (Schmidlin    and 

MASSINl),  A.,  i,  562. 
Tetraphenylanthraxylilene     (Padova), 

A.,  i,  167. 
Tetra-uj-phenyldi-ai-pyrryl-p-xylene 
(Khotinsky  and  Patzewitch),  A.,  i, 
830. 
Tetraphenylglyoxalone  and  its  rfihydr- 
oxy-derivative   (Biltz  and  Kosegar- 
TEN),  A.,  i,  743. 
l:3:5:5-Tetraphenylhydantoin        (BlLTZ 

and  Kosegarten),  A.,  i,  743. 
Tetraphenylmethane,  ^-hydroxy-, 

bromo-,    chloro-,  and    nitre-deriva- 
tives, and  their  acetates  and   salts 
iZinckf.  and  Wugk),  A.,  i,  22. 
(//■^-hydroxy-,    and    its    bromo-    and 
bromonitro-derivatives,     and     their 
diacetates  (ZlNCKE  and  Wugk),  A., 
i,  26. 
3-bromo-4:5rfi'hydroxy,    3-chloro--l:5- 
i/i'hydroxy-,     and    3:  -'-(/(hydroxy-, 
and    their    acetates    (ZlNCKE    and 
Wugk),  A.,  i,  23. 
l:2:4:5-Tetrazine-3:6-dicarboxylethyl- 

amide  (Muli.ek),  A.,  i,  S47. 
l:2:4:5-Tetrazine-3:6-dicarboxyl- 

methylamide  (Mri.i.EiO,  A.,  i,  847. 
1:2:4:5  Tetrazine-3:6-dicarboxylpiper- 

idide  (MuLLEB),  A.,  i,  848. 
Tetrolaldehyde,    ethyl    acetal    of.      See 

I  Kethoxybntinene. 
Tetronic    acid    group    (Axscuirrz    and 

Bockbr),  A-,  i,  729. 
Textile  substances  ininn  rsed  in  water  or 
in  electrolytic  solutions,  electric  charge 
of  (l.MiiitiKi;   ni'.s   liANi'Ei.sl,  A.,   ii, 

Thallic  salts.     See  under  Phallium. 
Thallium,  Fraunhofer  lines  of  (FrtI  i  H) 
A.,  ii,  106. 
ultra  red  line  spectrum  of  (Pasohto  ;. 

\  .  ii,  630. 
volatility  of,  in  a  vacuum  and  calcula- 
tion of  the  boiling  points  of  mi 
i  K  km  i    and    Knocks  i,    a.,    ii, 
211, 

i  ,  ,  i, ,  i  romotive  bohaviour  ol 

(W i)    v.  Ii,  961. 

,  leotro lytic    potential    of  fBtti  <  •  <  . 

A.,  n 
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Thallium,  univalent,  double  fluorides 
and  chlorides  of  (Ephraim  and 
Barteczko),  A.,  ii,  236. 
tervalent,  new  compounds  and  double 
compounds  of  (Gewecke),  A.,  ii, 
576. 
and  bismuth,  mixed  crystals  of  (Tam- 

mann  and  Massing),  A.,  ii,  669. 
isomorphous  mixtures  of,   with  lead, 
electrical  conductivity  and  plasticity 
of  (KURNAKOFF   and    SCHBMTSCHU- 
schny),  A.,  ii,  855. 
Thallium  alloys  with  silicon  (Tamaru), 

A.,  ii,  119. 
Tliallium  halogen  Baits,  compressibilities 
of  (Richards  and  Jones),    A.,  ii, 
214. 
Thallic  fluorobromide  and  fluorobrom- 
ide  ammouia   (Gewecke),  A.,  ii, 
577. 
fluorochlorideand  its  compound  witli 
potassium    chloride   (Gewecke), 
A.,  ii,  577. 
nickel,  cobalt,  calcium,  strontium, 
barium,  magnesium,  zinc,  mang- 
anese, and  copper  chlorides  (Ge- 
WXCKX),  A.,  ii,  577. 
potassium  fluoride  (Gewecke),  A., 

ii,  577. 
oxyfluoride  (Gewecke),  A.,  ii,  577. 
selenite  (Marino),  A.,  ii,  575. 
Thallium  sulphide,  co-precipitation  of, 
with  other  sulphides  (Bruner  and 
Zawadski),  A.,  ii,  1010. 
Thallous  ferric  and  chromic  fluorides, 
and  lead,  antimony,  and  bismuth 
chlorides  (Ephraim  and   Barte- 
czko), A.,  ii,  237. 
iodide,  slowness  of  the  spontaneous 
transformation    of    the    unstable 
variety  of  (Gernez),  A.,  ii,  466. 
cobaltiuitritc    (Cunningham     and 
Perkin),  T.,  1569. 
Thallium,     spectrographs    analysis    of 
commercial  (Poli.uk),  A.,  ii,  620. 
volumetric   estimation   of  (Mi'LLER), 

A.,  ii,  348. 
electrolytic  estimation  of  (Morden), 

A.,  ii,  1054. 
volumetric  and  gravimetric  estimation 
of  (Browning  and  Palmer),  A.,  ii, 
620. 
Thermite  reactions,  theory  of  (Colson), 

A.,  ii,  546. 
Theobromine,    amount     of,     in    cocoa 
(Kreutz),  A.,  ii,  193,  606. 
sodium     derivative,     preparation    of 
easily  soluble   salts   of,    and    com- 
pound with  sodium  chloride   (Vkk- 

EINIGTE  ClIININFABKIKEN  iZlMMKl: 

&Co.),  A.,  i,  505. 
estimation  of  (Kreutz),  A.,  ii,  193. 
xcvi.  ii. 


Thermochemistry  : — 
Thermochemistry  of  azo-  and  of  nitro- 
so-compounds  (Sventoslavsky), 
A.,  ii,  864. 
of  nitro-compouuds    (Sventoslav- 
sky), A.,  ii,  863. 
of    phosphorus     compounds     (Le- 

moult),  A.,  ii,  865. 
of  the  halogens  (Thomlinson),  A., 
ii,  862. 
Thermochemical  data,  impossibility  of 
judging  of  relative  stabilities  of 
corresponding  compounds  of  silver 
and  lead  from  (Colson),  A.,   ii, 
400. 
investigations  of  organic  compounds 
(Sventoslavsky),  A.,  ii,  23,  213, 
547. 
Thermodynamic  equilibrium  and  sta- 
bility (Trevor),  A.,  ii,  296. 
theory  of  photochemical   processes 
(W'eigert),  A.,.i,  219. 
Thermodynamics     of    binary     mixed 

liquids  (Bose),  A.,  ii,  214. 
Thermo  endosmosis  (Aubert),  A.,  ii 

543. 
Heat,    the   sun    as    a   source   of,    for 
chemical  experiments  (Stock    and 
Heynemann),  A.,  ii,  720. 
Specific  heat   of   ferromagnetic  sub- 
stauces  (Dumas),  A.,  ii,  542. 
of  gases,  ratio  of  the,  and  its  depend- 
ence on  temperature  (Ft;  rstenau), 
A.,  ii,  17,  375. 
of  solid  substances  (Thiesen),  A.,  ii, 

117. 
of   solutions    (Schlesinger  ;     Ba- 
kowski),  A.,  ii,  375. 
Heat  of  combination  of  acidic  oxides 
with  sodium  oxides  (Mixter),  A.,  ii, 
380,  644,  865. 
Heat  of  combustion  of  gases,  simpli- 
fied method  and  apparatus  for  de- 
termining (Lemoult),  A.,  ii,  793. 
of  nitriles  and   carbylamines    (Le- 
moult), A.,  ii,  644. 
Heat  of  dissociation  of  electrolytes  in 
organic  solvents  (Dutoit  and  Du- 
pkrthuis),  A.,  ii,  120. 
Heat  of  formation  of  organic  fluorine 

compounds  (Swarts),  A.,  ii,  297. 
Heat  of  hydration  (Jorissen),  A.,  ii, 

120. 
Heat   of    mixture  of    various  liquids 
(Patterson    and    Montgomerie), 
T.,  1136;  P.,  151. 
Heat  of  vaporisation,  internal  (Mills), 

A.,  ii,  861. 
Latent   heat   of   vaporisation   of    the 
solvont  and  capillary  constants,  re- 
lation  between  (Walden),    A.,    ii, 
119. 

95 
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Thermochemistry  : — 

Critical    temperatures.       See    under 

Critical. 
Temperature,  change  in  refractive  in- 
dex with  (Falk),  A.,  ii,  197. 
influence  of,  on  emissive   power  of 
metals  (Hagen  and  Rubens),  A., 
ii,  358. 
low,   certain  optical  and  magneto- 
optical   properties   of  crystals   at 
(Becquerel),  A.,  ii,  200. 
Temperatures.high.and  high  pressures, 
apparatus  for  experiments  at  (Threl- 
fall),  P.,  153. 
Temperatures,  low,  chemical  action  of 
the  electric  discharge  at  (Briner 
and  Durand),  A.,  i,  125. 
very  low,   measurement  of  (Onnes 
and  Braak),  A.,  ii,  20  ;  (Onnes 
and  Clay),  A.,  ii,  117. 
Ignition  temperatures  of  gases  (Dixon 

and  Coward),  T.,  514  ;  P.,  67. 
Calorimeter  of  N.  A.  Hesehus,    new 
model  of  the(MARENlN),  A.,  ii,  117. 
Thermometer,  new  form  of  platinum 

resistance  (Stern),  A.,  ii,  376. 
Thermo-regulator,   electric    (Regaii* 
and  Fouilland),  A.,  ii,  379. 
new,  for  use  with  gas  (Poetschke), 
A.,  ii,  973. 
Thermo-regulators,  simple  method  for 
tilling  toluene   (McGowan),   A.,   n, 
380. 
Thermoscope,  colour,  use  of  (Reben- 

storkk),  A.,  ii,  146. 
Thermostat,  new  form  of  (Morse  and 
Holland),  A.,  ii,  299. 

Thermodynamics.     See  under   Thermo 

chemistry. 
Thermo  elements  (Knofp),  A.,  ii,  640. 
Thermoendosmosis.    See  under  Thermo- 

chemistry. 
Thermometer,    Thermo  regulator,     and 

Thermostat.       See     under    Thermo 

chemist  rj , 
Thermotropy   and    phototropy,  studies 

in   (Si.miu    and    Shbjhxabd),   T., 

1943  ;  P.,  246. 
■/■/,,  pasta  colouring     matters 

,,1  Sowers  ol  (Pbbkin),  T.,  1855  ;  P., 

Thianthron.      See    Diphenylene   (Maul 

phidV. 

Thianthron,  2:4:6  "■ 

rfthydroxj    I  fniBa  and  Volk),  A.,  i, 

10' 
Thiauthrondisulphonic     acid     and     Itl 

m    alt  (Dai    i),  A.,  L  831. 
Thiazolino  |  Wll  and  WIBTH), 

A.,  i 
Thlelo  s  theory,    I  '  **"»), 

A.,  i,  088. 


Thioanhydrides     and     anhydrides     of 
organic   acids,  stability   relationships 
of  (v.  Bravn),  A.,  i,  630. 
Thiocarbamates  of  monohydric alcohols, 
new  method  for  obtaining  substituted 
(Roschdestvensky),  A.,  i,  300. 
Thiocarbamide  and  ammonium  thiocyan- 
ate,  new  method  of  preparing  (Ing- 
hilleri),  A.,  i,  637. 
action  of  ^-toluensulphonyl   chloride 
on  (Fromm   and   Heyder),  A.,   i, 
903. 
Thiocarbamides,    action    of    hydrogen 
dioxide  on  (Barnett),  P.,  305. 
and     thiocyauates     (Johnson     and 

Guest),  A,  i,  371. 
a  new  class  of  (Johnson  and  Guest), 

A.,  i,  371. 
action    of,    on    the    ethyl    esters    of 
malonic     and     cyanoacetic     acids 
(RuhemanI,  T.,  117  ;  P.,  14. 
action      of      ethyl      carbamate      on 
(Ruhemann      and       Priestley), 
T.,  449;  P.,  62. 
Thiocarbimidodimethyl        ether     (iso- 
thiocyanodimethyl     ether)    (Johnson 
and  Guest),  A.,  i,  371. 
Thiocarbimido  ethers     (JOHNSON     and 

Guest),  A.,  i,  371. 
Thiocarbimidomethyl     ethyl    and    iso- 
amyl  ethers  (Johnson   and   Guest), 
A..'i,  371. 
Thiocarbonates    (TABUOl  and   Maori), 

A.,  ii.  481. 
Thiocresol,  acetyl  derivative  of  (Auwkiis 

and  ARNDT),  A.,  i,  176. 
Thiocyanates,  and   ferric  salts,  reaction 
between  (Bbioni),  A.,  i.  92. 
and     thiocarhimides    (Johnson      and 

Guest),  a.,  i,  371. 
and    ferric   compounds,   reaction    be 
tween  (BoNOIOYANNl),  A.,  i,  637. 
estimation    of,    with    permanganate 
(GB088MAKN  and   HOLTBB),   A.,  ii, 
ii:'. 
Thiocyanic  acid,  volumetric  estimation 
of,  and  causeaof  Low  results  (Sohbod 
bb),  a.   ii,  948. 
volumetric  estimation   of,   with    pi 
manganate  |  Mabino),  V,  ii.  1058. 
Thiocyano  .     Bee  under  the  parent  Sub 

stance. 
Thiocyano  compounds.    crystellographio 
examination  ol    (Sti  inmbtz),    A.,   I, 
161. 
:v,iThiocyano<limcthyl  othor.     See  rhio 

aarhimidodimeth]  I  ether. 
Thiodine  and  itl  picrate  (DOUBIB),  A.,  i, 

Thioflavanonodeiivaiiw's,  transformation 
of  thlophenol  ethei  ■  Into  iAi  wkbi 
and  Abmdt),  a  .  I,  868. 
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Thioformamide  and  its  hydrate  and 
hydrochloride  Willstatter  and 
Vi'innr,  A.,  i.   459. 

Thioformylpiperidine  and  its  methiodide 
l\ViI.I>lATTF.Raud  Wirth).  A.,  i.  460. 

Thiohydantoins,  new  method  for  pre- 
paration of,  and  the  elimination  of 
sulphur  from  them  (Biltz,  Krebs, 
and  Seydel),   A.,  i,  525. 

Thiohydroxamic  acids  (Cambi),  A.,  i, 
646. 

Thioindigoid  dye  from  acenaphthene- 
quinoue(BASLEi:  Chk.mischf.  Fabrik), 
A.,  i,  251. 

"  Thioindigotin,  '     substituted     (Farb- 

WEREE    VOllM.     MeISTF.R,     Lt/CIDS,    & 

Bruning),  A.,  i,  251. 

Thiolanthraquinones,    a-,  0-  (Farbex- 

KABRIKF.X     VORM.    F.    BAYER   &   Co.), 
A.,   i,   496. 

Thiolbenzoic  acid,  preparation  of  de- 
rivatives of  (Bauischs  Axilix-  & 
Soda-Fabrik),  a.,  i,  718. 

o-Thiolbenzoic      acid,     derivatives     of 
.Hayek),  A.,  i,  405,   823. 
phenyl  ester  [Ihiosaiol  (Mayer),  A.,  i, 
406. 

4-Thiol-l:2:3-benzotriazine  audit*  acetyl, 
benzoyl,  and  methyl  derivatives  (Reis- 
sert  and  Grube),  A.,  i,  924. 

2-Thioldiphenylamine-4-carboxylic 
acid,     2:6-<&nitro-       Ui.lmann     and 
WOSNESSRNSKY  .    A.,   i,   475. 

2  Thiol-4:5-diphenyl  l:3-dimethyltetra- 
hydroglyoxaline,  4:5  (Khydroxy- 

(Biltz,  Krebs,  and   Seydel),  A.,  i, 
526. 

4  Thiol- 1  /'-tolylaminoanthraquinone 
(Farbrnfabrikrn   vokm.   F.    Bayer 
&  Co.),  A.,  i,   196. 

Thiomorpholine,  dthydroxy-,  hydro- 
chloride (Wolff  and  Marburg),  A., 
i,  16. 

/3-Thionaceticacid,  ethyl  ester  (Matsui), 
A.,  i,  463. 

"  Thioindigo  "  (2:2' ' -tnsoxythiowaph 
diacetyl  and  benzoyl  derivatives  (Be- 
th a  Mi'),   A.,  i,   600. 

Thionaphthen  series,  dyes  of  (Fried- 
i  anhf.i:),  A.,  i,  503. 

Thionaphthen,  2-nydroxy-,  condensation 
of,  with  aromatic  aldehydes  and 
ketones  (Friedlaxder),  A.,  i,  504. 

Thionaphthencarboxylic  acid,  4-chloro- 
2-amino-  (Kalle  &  Co.),  A.,  i.  262. 

8  Thionbenzoic  acid,  ethyl  ester  .Mat 
sil),  A.,  i,  463. 

Thionine,  (/('amino-,  chloride  and  platini- 
chloride  of  (Barnetf  and  SlULBS), 
T.,   1259. 

/3-Thionpropionic  acid,  ethyl  ester  (Mat- 
A.,   i,   463. 


Thionylracemic     acid,       methyl     ester 

ScHIU  ER),  A.,  i,  553. 
Thionyltartaric  acid  esters  (Schiller), 

A.,   i,   552. 
Thiophen  nucleus,  reduction  of  (Thumam, 

A.,  i.  251,  600. 
Thiophenol,  p-amino-.     See  Phenyl  mer- 

captan,  p-amino*. 
Thiophenol   ethers,   addition   of  methyl 
sulphate  to  (Auwers  and  Arhdt), 
A.,  i,  644. 
transformation  of,  into  thioflavanone 
derivatives   (AuWERS  and  Arxdt), 
A.,  i,  668. 
Thiophenols  (Brans),  A.,  i,  855. 
Thiophosphoric  acid.     See  under  Phos- 
phorus. 
Thiopyrone-3:5  dicarboxylic   acid.      See 
4-Ketopenthiophen-3:5-dicarboxylic 
acid. 
Thio-7-pyronedithiols.      See  4-Ketopen- 

thiophendithiols. 
Thiosalicylic  acid.     See  o-Thiolbenzoic 

acid. 
Thiosalol.       See     o-Thiolbenzoic     acid, 

phenyl  ester. 
Thiosulphates.      See  under  Sulphur. 
Thiosulphonates      and       thiosulphates, 
hydrolysis  of,  by  alkali  (Fromm  and 
Erfurt),  A.,  i,  902. 
Thiotetrahydroquinazolines,  methylene- 
eai  bamiaes,     dicarbaniliuomethylene- 
diamines      and      their      homologues 
SENIER  and  SnEpHEARP),   T.,   494; 
1'..  72. 
Thiourethanes    xanthogenamides),  crys- 
tallograpby  of   two  (Fedoroff  ami 
Arteheeff),  A.,  i,  245. 
Thioxanthone   and    o-thiolbenzoic    acid 

Mayi.i:  ,  A.,  i,  405. 
Thorium  (V.    Boltox  ;  Meybr),  A.,   ii. 
53  ;     (Karstexs),     A.,      ii,     243  ; 
(MEYER),  A.,  ii,  320. 
presence  of,  in  rocks  (Blaxc),  A.,  ii, 

366.  4,V.i. 
distribution  of,  in  the  earth's  surface 

materials  (Joly),  A.,  ii,  458,  637. 

does  it  exist  as  silicate  in  monazite  ? 

(Kbebs  and  Metzger),  A.,  ii,  588. 

and  its  products,  specific  radioactivity 

of  (Ashman),  A.,  ii.  111. 
action  of,  on  the  normal  and  fatty-de- 
generated   heart  (Tuyeri),   A.,   ii, 
1041. 
colloidal      Wei'Kkixd     and     Baum- 

II  LURR  .  A.,  ii,  S95. 
emanation,  diffusion  of  (Rrss),  A.,  ii, 
366,  781. 
Thorium  bromide,  hydrates  of  (Chaive- 
xet).  A.,  ii.  741. 
chloride,  preparation  of  (MattGKON), 
A.,  ii.   1  19. 
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Thorium  chloride,  hydrates  of  (Chauve- 
net),  A.,  ii,  741. 
hydrated  compounds  of,  with  alkali 
chlorides    (Chauvenet),   A.,   ii, 
584. 
anhydrous     compounds     of,     with 
alkali     chlorides    (Chauvenet), 
A.,  ii,  583. 
chlorides  and  oxychlorides  (Chauve- 
net), A.,  ii,  53. 
mercuric     iodide     (Dubois),     A.,    ii, 

316. 
nitrate  solution,  cause  of  evolution  of 
carbon   dioxide   from   (Angelucci), 
A.,  ii,  742. 
double  nitrate  and  oxalate  of  (Asge- 

lucci),  A.,  ii.  742. 
nitrates    ami    sulphates     with     bases 
(Kolb,    Melzer,     Merckle,    and 
Teukel),  A.,  i,  16. 
oxide,  beat  development  due  to  radio- 
activity  of  (PEGKAM   and    \Yebh\ 
A.,  ii,  111. 
calcium   phosphate   (CoLANi),  A.,    ii, 

742. 
strontium  phosphate  (Coi.ani),  A.,  ii, 

741'. 
bromophusphate  (CoLANi),  A.,  ii,  742. 
chloropliosphatc    I  'c  n. \M  I,  A.,  ii,  742. 
Bulphates,  basic  (Hauser and  Wiktm. 
A.,  ii,  54. 
Thorium,  estimation  of,  in  monazite  sand 
(HAUSER    and    WlBTH),    A.,    ii,    852; 
BOEELLl ),  A.,  ii,  622, 
Thorium  minerals,  principal  (S/.ii.ard), 
A.,  ii,  815. 

plicaia,   oil    from  (Sohimmbl  & 
Co.),  A.,  ii,  114. 
Thymol  iodide,  estimation  of  iodine  in 

(Cask  and  WEBSTER),  A.,  ii,  613. 
o  Thymotic    acid,     and     two     isomeric 
thymotides,  otystallographic  study  of 

(ROBATl),    A..    L    CIS. 

Thymotides.  i'  .11  ,<>,.  crystallographic 
examination  of  (EosATi),  A.,  i,  649. 

Thymyl  salol  carbonate  (Fabbenjabbi- 
kf.n  vobm.  F,  Batik  A  Co.),  A.,  i, 

Thyreoglobulin,  i"do.  (OSWALD),   A.,  i, 

128  ;  NCrenbero),  A.,  i,  .', 
Thy rin,  iodo-,  observations  on  (Oswald), 

A.,  i,  123. 

Thyroid,  possibility  of  maintaining  life 

i  animals  aftei  i ipl ixd  lion  ol 

is).  A.,  Ii, 
human,  Iodine  in  ( Etiaas  and  Bi  I  di  I, 

L,  11 
doe's  absoi  ption  of  iodine  bj  thi  (va» 
IB     i     .  *'■  ,  i 
Thyroidectomy  and  carbohydrate  mats 
bollsm   (Undxbuill  and  Himhtoh  . 

A..  M 


Tin,  pyrophorio  (Fischer  and  Iliovici), 

A.,  ii,  232. 
electrolytic  production   of   (Thibot), 

A.,  ii,  320. 
physico-chemical         researches         on 

(Cohen),  A.,  ii,  1021. 
heat  of  oxidation  of  (Mixter),  A.,  ii, 

380. 
equilibrium  diagrams  of,  with  sulphur, 

selenium,    and     tellurium    (Biltz, 

Mecklenberg,     and     Goi.dbeck), 

A.,  ii,   1022. 
aluminium — copper,  liquidus  curves  of 

the   ternary  system   (ANDREW   and 

Edwards),  A.,  ii,  891. 

toxicology  of,  with  special  reference  to 
canned  foods  (Schrtver),  A.,  ii, 
1043. 
Tin  alloys  with  bismuth,  temperatures 
of  fusion,  specific  beats,  and  densi- 
ties of  (Marenin),  A.,  ii,  117. 
with  lead  (Degens),  A.,  ii,  888. 

explanation  of  a  contradiction  con- 
nected  with  the  constitution  of 
(Gt/EHTLBR),  A.,  ii,  319. 
with  silicon  (Tamaru),  A.,  ii,  149. 
Tin  iodides,  additive  products  of  am- 
monia andiKini:  aim  and  SCHHIDT), 
A.,  ii,  1021. 

nitride  (Fischer  and  Iliovici),  A.,  ii, 

232. 
phosphides  (JOLIBOIS),  A.,  ii,  319. 
Tin  organic  compounds  : — 

Stannithiocyauates   (Wkini.anii   and 
Bamxs),  a.,  i,  462. 
Tin,  arsenic,  and  antimony,  separation  of 

(Dinah),  A.,  ii,  97. 

and  antimony,  separation  of(MoOAT), 
A.,  ii,  351  ;  (PANAJOTOW),  A.,  ii, 
523. 

estimation  of,  in  tin-plate  (Mxtxb), 
A.,  ii,  187. 

and  antimony,  estimation  of  (Oabbn 

and  MOBO  \s),  A.,  ii,   1ST. 
Tin-plate,  estimation  of  lead  in(OROSX), 
A.,  ii,  761. 
estimation  of  tin  in  (Meter),  a.,  ii, 
187. 
Tissue,  chromaffino,  interna]  seoretlon  of 
(K  min),  A.,  ii,  686  ;  I  EHRM  \sn),  A., 
ii,  909. 
Tissues  and   tissue-fluids,   nentralii 
B \.,  ii,  7  KS. 

dist)  ibntfon    of    phosphoproteli 
I  Pi  imiii eh    and     Rata),     A.,    ii. 
685. 

ooourrenoe    of    lipases    ia    (Paoen 

I ,    \  ,   ii,   686. 

physiological  effi  of  ■  ol  islenlum  oom 
pounds  with  relation  to  their  action 
mi  "J-.  oo  en  ind  sug  u  doi  h  tth  >■  In 
the  (J  i  II,  1041, 
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I  Tolyl  compounds,  ife  =  l.) 
Tissues  of  the  body,  significance  of,  as  a 
chlorine  depot  ("Wahlgren),  A.,  ii, 
911. 

animal,     "accessor}'    breathing"     in 
(Battelli  and  Stern),    A.,    ii, 
1029. 
uricase  in  (Batteli.i  and   Stern), 
A.,  ii,  749. 
Titanium,  quantitative  spark  spectra  of 
(Poli.ok),  A.,  ii,  530. 
tlic  opeuing-up  of  minerals  containing 

(Giles),  A.,  ii,  352. 
complex  ozo-salts  of  (Mazzicchelli 
and  Pantanelli),  A.,  i,  631. 
Titanium     chloride,    reduction     nf,    by 
hydrogen  (Goerges  and  Stabler), 
A".,  ii,  894. 
fluorides,     double,      with      alkaloids 

(Schaeffee),  A.,  i,  49. 
nitride  (Ruff),  A.,  ii,  406. 
('/oxide,  heat  of  formation  of  (Mixter), 

A.,  ii,  644. 
peroxide,  inorganic  salts  of  (Mazzuc- 
chelli  and  Pan  rANELLl),  A.,  ii,  741. 
sesmitsnlphate,      reduction     of     per- 
chlorates  by  (Stahler),  A.,  ii,  699. 
Titanium  organic  compounds : — 
Ozotitanotartrate  (Mazzuccheixi  and 
Pantanelli  \  A.,  i,  631. 
Titanium,  coloration  in  peroxidised  solu- 
tions of,  and  colorimetric  method  of 
estimating  (Merwin),  A.,  ii,  942. 
volumetric  estimation  of,   and  of.   in 
the  presence  of  iron  (Hibbert),  A., 
ii,  351. 
Titrations,   iron-alum  as  a  standard  in 

(DE  KONINCX),  A.,  ii,  611. 
Tobacco,   tobacco-smoke,  and  smoking, 
chemical  and    toxicologies]   studies 
on  (Lehmanx),  A.,  ii,  334. 
manurial    experiments    with    calcium 

nitrate  on  (Stutzek),  A.,  ii,  929. 
estimation    of    relative     amounts    of 
organic    acids    in    (T6th),    A.,    ii, 
446. 
estimation  of  volatile  organic-  acids  in. 
and    behaviour    of    the    oxalic    acid 

(Kibbling),  a.,  ii,  707. 

Tobacco  plant,  sugars  of  the   (AMPOLA 

and  ScURTl),  A.,  ii,  339. 
Tobacco  smoke,  action  of  (Lee),  A.,  ii.M. 

free  nicotine  in  (T6th),  A.,  ii,  839. 
"Tofu"  (Kato),  A.,  ii,  607. 
e-Tolidine,  8:8'-d*ehloro-,  and   its  salts 

(Si  HLBNK  and  KNORR),  A.,  i,  37. 
m-Tolidine,    Mrabromo-   and   its  tetra- 

acetyl       derivative       (SCHLENK       and 

Knorr).  A.,  i,  '17. 
^i-Tolualdehyde     and     ethyl     o-bromo- 

propionate,  action  of  admixed,  on  zinc 

(StrschaLKOVSKY),  A.,  i,  304. 


Tolyl  compounds,  Mc  =  l.) 

/>  Tolualdehyde-ammonia  (Francis),  A., 

i,  589. 
/-Tolualdehyde/'-tolylhydrazone 

(Padoa  and  GRAZIANl),  A.,  i,  965. 
Toluene,  molecular  weight  of  (Leluc), 
A.,  ii,  382. 
bromination  of  (Holleman,   Polar, 
van  der  La  an,  and  Euwes),  A.,  i, 
93. 
nitration  of  (Holleman),  A.,  i,  17. 
Toluene,   3:5-tfibromo-2-    and    4-nitro- 
and  3:5-(/ibromo-2:6-('i'iiitro- 

(Blanksma),  A.,  i,  778. 
p-chloro-,   nitration  of  (Holleman), 

A.,  i,  18. 
2-chloro-3-nitro-,        preparation        of 

(Holleman),  A.,  i,  93. 
M-chloro-B-nitro-iD-cyano-         (Wisli- 

cenvs  and  Schafer),  A.,  i,  100. 
2:5-<fo'hydroxy-.     See  Orcinol. 
o-nitro-,  dimercury  compound  of.  and 
its  sulphates  and  mercury  dinitrite 
(Kalle  &  Co.),  A.,  i,  76. 
and   o-toluidine,  estimation  of  im- 
purities in  (Holleman),  A.,   ii, 
192. 
w-dtnitro-,  p-brornodiazobenzene  salt  of 
(Ponzio),  A.,  i,  338. 
o-    and   ^>-diazotoluene,    o-    and  p- 
chlorodiazobenzeue,  and  o-bromo- 
diazobenzene  derivatives  of  (Pon- 
zio and  Charrier),  A.,  i,  444. 
ru-isonitro-,     silver      salt      (Angeli, 
Castellana,  and  Ferrero),  A.,  i, 
739. 
p-Toluene-2  azo-5-chlorobenzoic        acid 
(Freundler   and    Nevestbe),  A.,  i, 
69. 
2-^-Tolueneazo-a-naphthol     (S-itnphtha- 
quinorie-y-tolylhydTazone),  acetyl  deri- 
vative of  (Noelting,  Grandmougin, 
and  Fiseimann),  A.,  i,  442. 
o-  anil  ;/<-Tolueneazo-i8-naphthol,  bronio- 
(Gebhard  and  Thompson),  T.,  1120. 
a?-o-  and  ;<-Tolueneazo-o)-rf/nitrotoluene 
(Ponzio    and     Charrier),    A.,    i, 

144. 
/j-Tolueneazo-o  phenetole  (JacobSOU  and 

HriiER),  A.,  i.  852. 
n-Tolueneazo  "tolueneazodimethylanil- 

ine   ami   its   hydrochloride  (Hewitt 

and  Thole),  T.',  1396;  P.,  208. 
/i-Toluene-m-azotoluic  acid  (Frei'ndler 

and  SeVESI  BE),  A.,  i,  69. 
Tolueneazo-y-tolyl    acetates,    3- ■>-,   and 

3-//I-,      and     their      0-acetylliydrazo- 

darivativea  (AltWERB,   Hum,  and   v. 

DBS  Hetden),  A.,  i,  438. 
;<  Tolueneazo  />-tolyl  propionate  and  its 

hydrazo-dcrivative    (AUWBRB,     Hiirr, 

and  MtiLLBR),  A.,  i,  223. 
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(Tohjl  compounds,  J/;  =  l.) 
//-Tolueneazo  4  ///-xylenol  and  its  ethyl 
ether  (Jacobson  and  Fulda),   A.,  i, 
853. 
Toluenes,      p-nitro-,      ring-substituted, 
action    of     sodium     disulphide     on 
(Blanksma),  A.,  i,  936. 
//-Toluenesulphinic  acid  (Heiduschka), 

A.,  i,  144. 
Toluenesulphinic  acids,  o-  and  p-,  ferric 

salts,  reactions  of  (Thomas),  T.,  343. 
//-Toluenesulphinyl  chloride  (Hilditch 

and  Smiles),  A.,  i,  19. 
//-Toluenesulphoallylaniide  (Wedekind 

and  Oberheide),  A.,  i,  904. 
/i-Toluenesulphoallyl/'w'butylamide    and 
its    hydrochloride    (Wedeiuxd     and 
Obehiieide),  A.,  i,  904. 
;>-Toluenesulpho/«>butylamide     (Wede- 
kind and  Oberiieihk),  A.,  i,  904. 
e-Toluenesulphonic  acid,  4-methylaminn- 
and   2:3-djnitro-4-methylaminophenyl 
esters  (Reverdin  and  de  Lno),  A.,  i, 
377. 
/'-Toluenesulphonic  acid,    2:4-<£initro-a- 
naphthyl    and    2:4-rf/nitro-a-naph- 
thylpyridininm    esters     (Ullmann 
and  Brvck),  A.,  i,  21. 
2:4:6-Crtnitro-8-hydroxyphenyl    ester, 
diethylaniline  salt  (Ullmaxn  and 
Bruck),  A.,  i,  23. 
/■•Toluenesulphonyl   chloride,    artion   of 
arsenites  on  (Gi'imaxn),  A.,  i.  111. 
action  of,  on  thiocarbaniide  (Fromm 

and  HKYDER),  A.,  i,  903. 
2:6-tfi-chloro-,      and    2:3:6-«richloro- 

(ANILINFARBEN  &  ExTRAKT-FaBR] 
KEN-    VOEM.    ,1.    K.    OXIQY),    A.,    i, 

706. 
Toluenesulphonylamino-.     See       under 

the  )>areiit  Substance. 
//■Toluenesulphonylanthranilic        acid, 

ethyl  eater,  and  ohloride  (Si  brori  er 

and  Kisi.i.ii ),  A.,  i,  676. 
/>  Toluenesulphonyloxyanilinoacetic 

acid  and  it-  ethyl  ester  and  di-  ami 

(ri-nitro-derivativee    (Reverdin   and 

he  I, it,  A.,  i,  '.'I  I. 
Toluene  u  sulphonyl  //  phenylenodiam 

ine    (Morgan    end     Pickard),     1'., 

801. 
Toluene  u'  sulphonyl  s  phenylenodiazo 

imide    ( MOROAN    and     I'm,  UID),     P., 

301. 
/>  Toluencsulphonylphcnylothylaniino 
JOHNSON  anil  lii        i    .    \  ,  i,  786. 

o  Toluic  acid,    i  n  duotion  of 

(BAl  Dl   '".  II 1DDERT,  and  PeRKIN), 

'I'.,  1870 ;  I'., 
6  hydro]  v  .    reduol  [on   "i   (Bai 

and  I'-  i  ;  i    |    i      i  r 

/»  Toluic  acid  i  M  i  i  i  i  i ■  .    \  .  i.    I 


(Tolyl  compounds,  J/e  =  l.) 
i/i -Toluic  acid,  amino-  and  nitrosniino- 
derivatires  of  (Bogert  and  KitorFF), 
A.,  i,  533. 
4:6-(//acetylamino-       (Bogert      and 

Kropff),  A.,  i,  584. 
5-hydroxy-,    reduction   of  (Meldrt/M 

and  Perkis),  T.,  1889  ;  P.,  249. 
4-,    5-,    and   6-nitro-,    methyl    esters, 
and    5-amino-     (Mi'LLER),     A.,     i, 
160. 
o-nitroso-,  preparation  of  (FreUNDLER 
and  Sevestre),  A.,  i,  70. 
Toluic  acids,  o-,  in-,  and  p-,  preparation 
of    anhydrides   of,    and    silver    salts, 
action   of    sulphur    monochlorido    on 
(Denham),  T.,  1239  ;  P.,  179. 
w-Toluic  anhydride  (Deniiam),  T.,  1240; 

P.,  179. 
Toluidine    hydrogen    tartrates,   o-,    m-, 
and   p-,    rotatory   power   of    (M)N- 
guin  and  Wohlgemuth),  A.,  i,  11. 
trinitrito.;>-toluidinoplatoate.  See 

under  Platinum. 
"Toluidine  and  o-nitrotolneue,   estima- 
tion of  impurities  in  (Holleman  . 
A.,  ii,  192. 
3:5-dzbromo-  l-nitro-  (Blanksma),  A., 
i.  780. 
///-Toluidine    picrate,    preparation    and 
crystallography    of    (Jerusalem), 
T.,  1284. 
2:1  6-tribromo-5-nitro-     (Blanksma), 
A.,  i,  780. 

//-Toluidine,  latent  heat  id'  vaporisation 

of,  and  association  of  (Kurbatoff), 

A.,  ii,  132. 
aci  tyl       derivative.     Sec       A*  i 

tolnidide, 
cobaltinitrite       I  i  nninob  lit      and 

Pbrkin),  T.,  1666. 
//-Toluidine,  3:5-rM>rnmo-2-nitio. 

| Blanksma),  A.,  i,  780. 
2-iodo-  i  Bl  uncsu  u,  A.,  i,  B87. 
4  i  Toluidinocoumarin        {benzotttron  o- 
tolnidide)  (AnschI  rz,  Anspaob,  Fri 

8ENIU8,  and  I  !l  lUS),  A.,  i,  663, 
10(7)  /'  Toluidino  lhydroxynaphtha- 

cenequinone,  7(10)-ehloro-   (Hah 

Morris,  and  Weism  inn),  T.,  2 
/>  Toluidino  7  itaconic  acid,  ethyl  ester 

(WlSLICENl  s.  BOKl  in,  and    III  i 

\  .  i,  10. 
1//  Toluidino  8  mothoxyanthraquin 
one,     l  amino     ( V  irbw  i  kr  ■    \  OEM, 

M  i  l    i  i  l:.    LlII  n    I,    &    BrI  Ml  NO),     V  , 

i,  248. 
6  /'Toluidino  4  mcthylanthrapyridone 
BaDISOIII  iir.    \  Soma  FABRIK), 

A.,  i.  262, 
8  Toluidinonaplilliylthiooarbamide,     />-, 

and  p    (8ai  II         L,  i 
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[Tolyl  compounds,  J/e=l.) 

4-(/i)-Toluidino-7-methylcoumariii   (An- 

schutz,  Wagner,  and  Ji'NKERSDORF), 

A.,  i,  664. 
^-Toluidinomethyleneacetoacetanilide 

(Dains  and  Brown),  A.,  i,  781. 
o-  and  ?H-Tolnidinomethyleneacetyl- 

acetone  (Dains  and  Brown),  A.,  i, 

782. 
w-Toluidinomethylenebenzylcyanide 

(Dains  and  Brown),  A.,  i,  7S2. 
;>-Toluidino-rf-metb.ylenecamphor,    rota- 
tory power  of  (Pope  and  Read),  T., 

17f  ;  P.,  19. 
4-o-Toluidinomethylene-l  3-diphenyl-5- 

pyrazolone  (Dains  and  Brown),  A.,  i, 

782. 
m  -Toluidinomethylenemalonic         acid, 

ethyl    ester,    m-toluidide    of    (Dains 

and  Brows),  A.,  i,  781. 
4-/)-Tolnidinometb.ylene-l-phenyl  3- 

methyl-5-pyrazolone       (Dains      and 

Brown),  A.,  i,  782. 
Toluidinoperimidine,     2-o-,     and     2-p- 

(Sachs),  A.,  i,  432. 
Tolunaphthazine,       new       (Noelting, 

Grandmougin,  and  Freimann),  A.,  i, 

443. 
o-,  m-,  and^i-Toluobornylamide  (Frank- 
land  and  Barrow),   T.,   2040;    P., 

263. 
y-Toluoylazobenzene  \Tonzio  and  Char- 

rier),  A.,  i,  443. 
;i-Toluoylaz07>-bromobenzene     (Ponzio 

and  Chaerier),  A.,  i,  443. 
2-p-Toluoylbenzoic  acid,   rrtnitro-,   and 

rn'amino-  (Badische  Anilin-  k  Soda- 

Fabrik),  A.,  i,  243. 
a-^-Toluoyl-fl  />-bromophenylhydrazine, 

3-nitroso-  (Gioveiti),  A.,  i,  739. 
/3-;i-Toluoyl-a-/j-bromopb.enylhydrazine 

(Ponzio  and  Charrier),  A.,  i,  443. 
//t-Toluoylformic   acid,  6-bydroxy-,  and 

its  anil  (Fries  and  Fincki,  A.,  i,  43. 
;>-Toluoylformic  acid.  3-hydroxy-  (Fries 

and  Finck),  A.,  i.  14. 
ap-Toluoyl-fl/i-tolylhydrazine,    and  $- 

nitroso-  (Giovetti),  A.,  i,  738. 
"Tolyl       caniphor-Bstilphonate,       and 

hydrogen    camphorate,    and    rotatory 

powers  of  (Hilditch),  T.,  338. 
«j-Tolyl  glycerol  ether,  5-chloro-   (Eh- 
lotzky),  A.,  i,  786. 

mercaptan,  2:4-rfa'amino-,  and  il-. 
hydrochloride  (Schultz  and  Bi'.v- 
BCHLAO),  A.,  i.  269. 

methyl  ether,  Initio-,  and  4-aniino-, 
and  its  acetyl  derivative  (Khotin- 
SKY      and      jACOrSON-.lACOPMANN), 

A.,  i,  805. 
/'-Tolyl   acetate,    o-benzoylamino-      Ar 
weks  and  Eisenlohr),  A.,  i,  916. 


{Tolyl  compounds,  Mc  =  l.) 

/'-Tolyl  benzoate,  u-acetylamino-,  and  its 

diacetylbenzoyl  derivative  (Auwers 

and  Eisenlohr),  A.,  i,  916. 

carbonate,  o-nitro-  (Farbwerke  vorm. 

Meister,    Lucius,    &    Bkuning), 

A.,  i,  299. 
chlorothiolacetate       (Auwers       and 

Arndt),  A.,  i,  176. 
propionate,    o-acetylamino-   (Auwers 
and  Eisenlohr),  A.,  i,  916. 

Tolyl  autimonites,  o-,  ?»-.  and  ;<-  (Mac- 
Key),  T.,  608  ;  P.,  98. 

;>  Tolylacetoacetic  acid,  a-hydroxy-, 
methyl  ester  (Guyot  and  Badonnel), 
A.,  i,  305. 

Tolylacetonitriles.  formation  of  methyl 
derivatives  of  2-phenyl-l:3-naphthyl- 
endiamine  from  the  three  (Best  and 
Thorpe),  T.,  261  ;  P.,  28. 

Tolylamino-.     See  Toloidiuo-. 

.«-/'-ToIyl«oamyloxymethylthiocarbam- 
ide    (Johnson    and    Guest),    A.,   i, 
371. 

N-m-  and  /)  Tolylanisaldoximes  and 
their  hydrogen  fri-iodides  (Beck- 
mann,  Ebert.  Netschee,  and 
Schulz),  A. ,  i,  653. 

Tolylanthraquinone,  2-chloro-5-  and  2- 
chloro-8-amino-  (Badische  Anilin- 
k  Soda-Fabrik),  A.,  i,  940. 

Tolylarsinic  acids.     See  under  Arsenic. 

/'-Tolylauramine,  2-aniiuo-  (Grand- 
mougin and  Lang),  A.,  i,  974.    ' 

iV-p-Tolylbenzaldoxime  hydrogen  penia- 
iodide(?)  (Beckmann.  Ebert,  Net- 
scher, and  Schulz),  A.,  i,  654. 

^-Tolylbenzylphthalamide  (Tingle  and 
Beenton),  A.,  i,  799. 

m-Tolylboric  acid.     See  under  Boron. 

o-Tolyl-ferfc -butyl  alcohol  (Carre i.  A., 
i,  544. 

?n-Tolyl-'')<. -butyl  alcohol  and  its  acetyl 
derivative  (Carre),  A.,  i,  544. 

/'-Tolylcamphoramic  acids,  a-  and  /Sci>- 
and  -trans-  and  imides  of  (A rati  and 
de  Notaris),  A.,  i,  7S3. 

ip  Tolylcinnoline  and  its  salts  (Stoerm- 
er  and  Fincke),  A.,  i,  843. 

/3-7>Tolylcrotonic  acid  and  its  ethyl 
ester,  and  metallic  salts  (SIatschii'.f.- 
vttsch),  A.,  i,  304. 

Tolyldiazohydroxylamino/'-toluene,  o-, 
m-,  and  ;>-,  and  bromo-derivatives 
(Gebhard  and  Thompson),  T ,  772, 
1117. 

5-o-Tolyl-2:4-di-c  methylbenzylpyriraid- 
ine,  6-amino-  (Best  and  Thorps  .  T  , 
266. 

5  /'-Tolyl  2:4-di -/>  methylbenzylpyrim- 
idine,  6-amino-,  and  its  hvdrochloride 
(Best  and  Thorpe),  T.   271. 
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( Tolyl  compou nds,  Mc  =  \.) 

5  •  »i-Tolyl-2:4-di-  m  -niethylbenzylpyrim- 

idine,  6-amino-,  and  its  hydrochloride 

(Best  and  Thorpe),  T.,  268. 
/i-Tolyldimethylpyrazolone,     compound 

of,  with  mercuric  oxide  (Eurt),  A.,  i, 

57. 
ji-Tolyldimethylsulphonium  methyl  sul- 
phate (Auwers  and  Arxdt),  A.,  i,  644. 
m  -Tolylenediamine,  action  of  sulphur  on 

(Schultz  and  Betschlag),  A.,  i,  269. 
»-/i-Tolylethoxyrnethylthiocarbamide 

(Johnson  and  Guest),  A.,  i,  371. 
»i-Tolylethyl  alcohol,   acetyl  derivative 

of  (Carre),  A.,  i,  544. 
tcrt.-o-,  and  -p-Tolylfenchol  (Leroide), 

A.,  i,  596. 
Tolylidenecamphors,   m-,    and  p-,   pre- 
paration of  (Haller  and  Bauer),  A., 

i,  595. 
p-Tolyliodoxyfluoride  hydrofluoride 

(Weinland  and  Reischle),  A.,  ii,  37. 
;>-Tolylmethylallylcarbinol     (Grtshktc- 

witsch-Trochimowsky),  A.,  i,  161. 
;i-Tolylmethylethylsulphonium    methyl 

sulphate  (Auwers  and   Arndt),  A., 

i,  645. 
Tolylmethylfurfuraldehyde        (Fenton 

and  Robinson),  T.,  1838. 
2-o-Tolyl-l-methyl-A2-(-)/c/ohexene 

(Murat),  A.,  i,  147. 
fi-/>-Tolyl-a-methylhydracrylic  acid  and 

its  ethyl  ester,  and  silver  and  sodium 

salts  (Strschalkoysky),  A.,  i,  304. 

fl-p-Tolyl-fl-methylhydracrylic  acid 

(Matsohurxvitsoh),  A.,  i,  304. 

metallic       salts       (GiusiiKEwnsrii- 
Trochimosky),  A.,  i,  151. 
;<-Tolyl  methyl  ketone  and  ally!  iodide, 
action  of  magnesiaai  on  a  mixture 

of       ((', KISIIKF.Wnsi  iiThociiimow- 
sky),  A.,  i,  151. 
and  ethyl  bromoacetate,  action  of  zinc 
on   admixed   (MAiaoHTraivn  as 

A.,  i,  304. 
6 "  Tolyl  1  methyl-5:7  naphthylenedi- 
amine,   and   its  dihydroehloridi     ind 
diacetyl      derivative       Bi  ar      and 
Thorps),  T.,  228 :  P.,  -"•'. 

6  in  Tolyl  2-methyl-5:7naphthyIenedi 
amine,   and   its  dihydrochloride  end 
diacetyl       derivative       (Bbi      and 
THORP!   .  T.,  269  ;   I'..  29. 

7-/>  Tolyl-2  methyl  6:8  naphthylenodi 
amine,  and    Iti   dih]  droi  blonde   ami 
diaoety]      derivative        Bbsi       and 
Thorpe),  T.,  278  ;  P 

;/ Tolyl  methyl  thioethor  (Al  »i 
ARKDT)     A.,  i, 

3  o  and  /'  Tolyl  0  mothyl  2  thio  1:2:3:4 
tetrahydroquinaioline  (SZMIBB  and 
Shi  iiii  \ i.i       i 


(Tolyl  compounds,  Mc  =  l.) 

»iJ-Tolyl-a-naphthylcarbamide  (Senier 
and  Shepheard),  T.,  502. 

Xp-Tolj  1-o-nitrobenzaldoxime  (  Beck  - 
.mann,  Ebep.t.  Netscher,  and 
Schulz),  A.,  i,  654. 

B'-o-Tolyloxyiwpropyl  alcohol,  /3-amino-, 
and  its  salts  and  benzoyl  derivative 
(Boyd  and  Knowlton),  T.,  1804  ; 
P.,  235. 

i8-/)-Tolylpentane-i856-triol  (Grishke- 
witsch-Tbochimowskt),  A.,  i,  151. 

/i-Tolylphthalaniic  acid,  benzylaminc 
salt  (Tingle  and  Brenton),  A.,  i,  799. 

Tolylphthalamic  acids,  m-  and  p-,  and 
the  benzylaniine  salts  of  the  m-acid 
(Tingle  and  Roeker),  A.,  i,  29. 

»!-Tolylphthalimide  (Tingle  and 
Roeker),  A.,  i,  29. 

o-p-Tolylpropaldehyde,  isolation  of,  from 
terpinene (Henderson  and  Cameron), 
T.,  973  ;  P.,  151. 

»i -Tolyl i-sopropyl  alcohol  and  its  acetyl 
and  benzoyl  derivatives  (Carre),  A., 
i.  511. 

3-w-Tolylquinoxaline,  2:4'-  /(hydroxy-, 
(Fries  and  Finck),  A.,  i,  43. 

3-;i-Tolylquinoxaline,  2:8'-<fthydroxy- 
(Fries  and  Finck),  A.,  i,  44. 

A'-o-Tolylsalicylaldoxime  ami  its  hydro- 
gen tti-iodide  (Beckmann,  Ei.Ki.r, 
WETSCHER,  and  Scnri.z),  A.,  i,  654. 

A'-p-Tolylsalicylaldoxime  and  its  hydro- 
gen pentaiodide  iHeckmann,  Erbrt, 

Netscher,  and  SoHULl),   A.,  i,  653. 
"  Tolylsulphoxyacetic    acid,    /i-chloro-, 

and   its  homologies  (Kai.i.e  &  Co.), 

A.,  i,  177. 
/<  Tolyltartronic  acid,  methyl  ami  ethyl 

eaters  (Gutot  and  Km  i  \  i  .  A.  i,  •_';;;. 
/'-Tolylthiocarbamide,  at  lion  ot'mctliyl- 

eneaniline    on    (Senieb    and    Shxf 

heard),  I'..  505. 
<  1-Tolylthiocarbamido  1:3:4  triazole 

Bfaovi  .  A.,  i.  881. 
;>-Tolylthiolacetic  acid  bromide  and  di- 

bromide  |  Pommbrbr),  A.,  i,  580. 
Tomatoes,   manurial    experimenti  with 
mtlninm    nitrate  on   (Stuiux),   A., 
ii,  929. 

preserved,  deteol  ion  of  aalieylii 
in    Saporj  i  id.  a.,  ii,  101. 
Toxic  clli'.  Is  ol  cm  Tin.  ■.  .  Il.i'l    of   niac- 
in'.nun  ..ii  (Joseph),  a.,  ii,  i 70. 

Toxicology  ol  'chin  iat.  -  |  I  m.i  s  Villi. II. li, 
A.,  ii. 

"I    Hi'         "I |  1       \  l:MI  r),    A.,    ii, 

188, 

Toxin  and  i"\iu  antitoxin  oombbi 
in  preaenoQ  of  aernm  protelne,  aol  ion 

■  ii  i  I'n  k  and  Sine.  ( i  ■  .    \  . 
ii,  ■'■ 
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rrain  oil,  Japanese,   solid  constituents 

of  (Okada),  A.,  i,  7. 
transport  numbers.     See  under  Electro- 
chemistry, 
transudates,      influence      of     calcium 

chloride  on  the  formation  of  (Lukb, 

Fleischer,     and     Hon),     A.,     ii, 

252. 
trehalose,  synthesis  of  new  disaccharides 

of  the   type   of   (Fischer  and  Del- 

bruck),  A.,  i,  633. 
^Trehalose  and  its  octo-acetyl  deriva- 
tive (Fischer  and  Pelbruck),  A.,  i, 

633. 
[riacetalylamine,    preparation    of,    and 

its  additive  salts  (Wolff  and  Mar- 
burg), A.,  i,  15. 
rriacetonitrile  oxide  (Wielaxd),  A.,  i, 

217. 
!:4:6-Triacetoxybenzene-l:3-dicarboxyl- 

ic  acid,  5-nitro-.  ethyl  ester  of  (Leuchs 

and  Geserick),  A.^  i,  107. 
!:1 '  :4 -Triacetoxy-  1-methylbrazan 

(Grafmaxx  and  v.  Kostanecki),  A., 

i,  250. 
2:6:6-Triacetyl-l:5-diphenyl-.!/''c<Jhexan- 

3-one  (Kuhema.vx),  T.,  lit. 
rriacetyloyc/chexantrione  and  its  copper- 
salt,  two  monophenylhydrazones  and 

oxiine  (Heller),  A.,  i,  656. 
rriacetyltribenzoykviohexantrione 

(Heller),  A.,  i,  656. 
rriacetyl-.     See  also  under  the  parent 

Substance, 
rrialkylacetic  acids,  general  method  for 
the    preparation    of    (Haller   and 
Bauer),  A.,  i,  131. 

derived      from      new      trialkylaceto- 
phenones    (Haller    and    Bauer), 
A.,  i,  654. 
Trialkylacetophenones,   new,    and    tri- 

alkylacetic  acids  from  them  (Haller 

and  Bauer),  A.,  i,  654. 
Triallylcarbinol    and    its    hexabromide 

(Reformatsky),  A.,  i,  3. 
Triamylamine  hydrochloride,  action  of, 

on  ethyl  alcohol  (van  Hove),  A.,  i, 

701. 
Triangles,  substitute  for,  in  desiccators 

(Easley),  A.,  ii,  431. 
Triazo-group  (Forster),  T.,  184,  433  ; 

P.,  25,   69;  (Forster  and  Mri.u  m. 

T.,  191,  2072;  P.,  26,  291. 
Triazoacetic  acid,  its  triozocthyl  eater, 

chloride,      anilide,      and      anhydride 

(Forster       and       Muller),        T., 

200. 
Triazoantipyrine   (i-triazo-\-phenijl-2:Z- 

dimethi/lpi/razoluue)      (Forster     and 
Miller),  T.,  2072;  P.,  291. 
;>-Triazobenzaldoxime     (FOESTEB     and 

Duxs),  T.,  430. 


a-Triazobutyric  acid  and  its  ethyl  ester, 
silver  and   brucine   salts    and    amide 
and  the  resolution  of  the  brucine  salt, 
ethyl    ester   and    the   amide,    and   I- 
(Forster  and  Muller),  T.,  193. 
a-Triazoi'subutyric  acid    and    its  ethyl 
ester,  silver  and  potassium  salts  and 
amide  (Forster  and   Muller),    T., 
196. 
l:2:5-Triazole,  1-amino-,  and  its  picrate 
and     hydrochloride,    and     1-benzoyl- 
amino-  (v.   I'echmann  and   Bauer), 
A.,  i,  271. 
l:3:4-Triazole,   1-amino-,  action   of,  on 
diketones  (Bulow  and  Weber), 
A.,  i,  614. 
and  its  2:5-substitution    products, 
action  of,on  methylbromocoumalic 
acid  (Bulow  and  Weber),  A.,  i, 
613. 
the    amino-group    of,   and   formyl- 
amino-,   and   its   metallic  deriva- 
tives (Bulow),  A.,  i,  680. 
and  its  platinichloride,  ^drachloro- 
plato-compound,  aurichloride,  and 
^n'chloroauro-compound         (Pel- 
lizzari),  A.,  i,  534. 
I(l':3':4')-Triazolyl2:5dimethylpyrrole- 
3:4-dicarboxylic    acid    and    its     am- 
monium and  silver  salts  (Bulow  and 
Weber),  A.,  i,  614. 
l-Triazolyl-2:6-lutidone     (Bulow    and 

Weber),  A.,  i,  614. 
l(l':3':4')-Triazolyl-2-pyridone-5-carb- 
oxylic   acid,  3-bromo-,   methyl  ester 
(Bulow  and  Weber),  A.,  i,  613. 
Triazolyl-pyrrole  and  -lutidone  deriva- 
tives  (Bulow    and   WeberI,    A.,    i, 
614. 
4-Triazo-l-phenyl-2:3-dimethylpyrazol- 

one.     See  Triazoantipyrine. 
a-Triazocwvaleric    acid    and    its  ethyl 
ester,  silver  salt,  and  amide  (Forster 
and  Muller),  T.,  198. 
Tribenzamide,  formation  of,  by  action  of 
benzoyl  chloride  ou  urine  (Eli.ixger 
and  Riesser),  A.,  ii,  914. 
Tribenzonitrile  oxide  (Wieland),  A.,  i, 

217. 
Tribenzylmethyl  bromide  and   chloride 

(Schmeiuia),  A.,  i,  564. 
Tribenzylsilicyl     oxide.        See     under 

Silicon. 
Triboluminescence  (Gernez),  A.,  ii,  108; 

(Trautz),  A.,  ii,  454. 
Tricamphorylarsinic   acid.      See   under 

Arsenic. 
Tricamphorylstibine  chloride.   See  under 

Antimony. 
Tricinnamylethylammonium      chloride, 
and      platinichloride       (Emdk       and 
Franke),  A.,  i,  708. 
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078  Triethoxy-A^  butylene  \Gauthier), 

A.,  i,  355. 
aaa-Triethylacetophenone  ami  its  oxime 

(Haller  and  Bauer),  A.,  i,  109. 
Triethylamine   picrate    and    styphnate, 

preparation     and    crystallography    of 

(Jerusalem),  T.,  1281. 
Trietnylammonium  chloride,  double  salt 
of,   with   silver  cyanide  (Michael 
and  Hibbert),  A.,  i,  92. 

cyanide  (Michael  and  Hibbert),  A., 
i,  92. 

iridichloride  (Gutbier  and  Lindner), 
A.,  ii,  1026. 
Triethylsulphine  bromide,   rate   of  de- 
composition  of,    in    various    solvents 

(v.  Halban),  A.,  ii,  722. 
Trifulmin  (Wieland),  A.,  i,  217. 
Trigonelline  from  plants,  preparation  and 
estimation    of   (Schulze),    A.,    ii, 
605. 

behaviour  of,  in  the  animal  organism 
(Kohlrausch),  A.,  ii,  918. 
Tri'.w/ohexylmethane,     preparation     of 

(Godchot),  A.,  i,  19. 
Tri-imides  of  hi-  and  ^azo-  and  azoxy- 

benzenes  (Buchner),  A.,  i,  979. 
Tri-indylmethane   dyes  (ELLIKGER    and 

Flamaxd),  A.,  i,  846. 
Trimellitic   acid,    nitro-   (Sciin/rz   and 

Hki'.zfeld),  A.,  i,  898, 
2:4:6  Trimethoxybenzaldehyde   and    its 

bispyrazolone    derivative    (MuNDIOI), 

A.,  i,  720. 
Trimethoxybenzoincarboxylic  acid. 

hydroxy-,  and  its  lactone  (I'krkin  and 

ROBINSON),  T.,  404. 
2  3:4-Trimethoxybenzoyl    chloride    and 

cyanide  (Mauthnbr),  a.,  i,  161. 
Trimethoxy  a  brazanquinhy  drone  (Per- 

kin  and  Robinson  ,  T. ,  896. 
Trimethoxy-a  brazanquinone     (Psrkin 

and  ROBINSON  I,  T. .  B9  I 
Trimethoxy  6  brazanquinone,    prepara- 
tion of  (I'krkin  and  Robinson),  T., 

898. 
Trimethoxy-a  brazotoluquinoxaline 

(Pbrkin  and  Robinson),  T.,  •'»'5. 
a-y5  Trimethoxy  Afl  butylene  (Gai 

i -ii i Kit i,  A. ,  i.  866, 
Trimethoxycoumarono ^ -coumarin,    mid 

Eti    bydrobromide    and    monobromo 
Pibkim  ind  Robinson),  T.,  400. 

2:3:4'  Trimothoxydibonzyl  a  carboxylic 
acid  .I  7  m-i  i,  i.  i.  v,  KOBTi  '•  i  I  B  I,  and 
I, win  i.  A.,  i. 

Trimothoxymagontaand  colour  base  from 
(Pimobb),  A  ,  i. 

3:4:8  Trimtithoxyphonanthrono  9  carb- 
oxylic acid,  B  I ii"  .  and  its  methyl 

i  K  NOBR    and     limn. kin  '.    A.,    i, 

919, 


2:3:4  Trimethoxyphenylglyoxylic     acid 

and  its  amide  (Mauthner),  A.,  i,  161. 
2.4:6-Trimethoxyphenyl  methoxymethyl 

ketone  (Hekzig  and  Hoemann),  A., 

i,  165. 
2:4:5-Trimethoxyphenyl-a-naphthyl- 

carbinol  (Szeki),  A.,  i,  920. 

2  4  5-Trimethoxyphenylpropylcarbinol 
(Szeki),  A.,  i,  920. 

2:4:5-Trimethoxyphenyl-»>-tolylmethyl 

ether  (Szeki),  A.,  i,  919. 
Trimethoxystilbene,bromonitro-  (Knorr 

and  HORLEIN),  A.,  i,  919. 
2:3':4'-Trimethoxystilbene-o-carboxylic 
acid  (Czaplicki,  v.  Kostanecki,  and 
Lampe),  A.,  i,  236. 
Trimethylamine,    production  of  hydro- 
cyanic acid  from  (Voerkelius),  A. , 
i,  776. 
detection  of,  in  urine  (Takeda),  A., 

ii,  837. 
trihydroehloride,  and  dihydrobromido 

(Kaufler  and  Kunz),  A.,  i,  556. 
styphnate,  preparation  and   crystallo- 
graphy of  (Jerusalem),  T.,  1286. 
Trimethylammonium     chloride,    double 
salt  of,  with  silver  cyanide  (Michael 
and  Hibbert),  A.,  i,  92. 
iridichloride  (Gutbier  and  Lindner), 

A.,  ii,  1025. 
tuDgstate  (Ekeley),  A.,  i,  556. 
3:2':4'-Trimethylazohenzene,6-hydmxy-. 

See  1  7N-\  vie  neazi  >-/'-<■  resol, 
3:5:4'-Trimethylazobenzene,  6-hydroxy-. 

See  p-Tolueneazo-4-m-xylenol. 
5:6:7-Trimethyl-l:2:4:9-benztetrazole 
(i\5i6-tri7nethyl-2:8:7.0-diaspyrida*- 
imt)  (Btliow  and  Weber),  A.,  i,  616. 
Trimethylbrazilone,      constitution      of 
(PEBKlNandRoBlNSON),T.,881;  P.,81. 
aa/3-Trimethyl-»  butyric    acid    and    its 
amide  (Haller  and  Baubb),  a.,  i,  654. 

Trimethyl /wcarbaniide   and    its   hydro 
chloride  (MoKbe),  A.,  i.  886, 

3  4:5Trimethylcarbonatobenzoic     acid, 
ethyl  ester  (Fiboher),  A.,  i,  310. 

4  5:6  Trimethyl  2:3:7:0  diazpyridazine. 
Bee    .<:t\:~,  Trimethyl  1  2:4:9-bonztetr- 
azole. 

2:9:10  Trimethyldihydronaphthacridine 
(Frottnd  and  Book),  a.,  I,  616. 

1:2:2  Trimothyldihydroquinoline  and  it x 

picrate  (Fbjbi  nh  and  kiohabd),  a.,  i, 

II-. 

Trimothylono    ohlorobromide    and     d\ 
bromide,  preparation  of  (Bbi  i  i  • 
A.,  i,  198, 

Trimethylone  compounds,  oyolio,  of  tho 

is|i. ,  RHC      I     (Bbovlamtb),  A.,  I, 


I  ( 
I II 
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1:2:4  Trimethyl-4-ethyl-A1  "  v.Ahexad- 
ien-6-ol,  8-cyano-,  and  its  carbonate 
and  benzoyl  derivative  (Gardnbb  and 
Haworth),  T.,  1960. 

l^^-Trimethyl^-ethyl-A'-o/rAjhexene- 
3-carboxylic  acid,  6-imino-3-cyano- 
(Gardner  and  Haworth),  T., 
1959. 

Trimethylgallic  acid,  occurrence  in 
nature  of,  and  silver  salt  of  (Power 
and  Moors),  T.,  254. 

/35s.'-Trimethylb.eptan-5-ol  (Bodeoux  and 
TABOUHY),  A.,  i,  546. 

l:l:5-Trimethyl-A  ' '  1 1/ 7(/hexadien-3-ol- 
6-carboxylic  acid,  2:6-dicyano-,  ethyl 
ester     and      its      benzoyl      derivative 
(Gardner      and      Haworth),      T., 
1958. 

2:6:6-Trimethyl  </  '  hexanecarboxylic 
acid,  4-amino-,  ethyl  ester,  hydroxide 
and    iodide    of    (Merlixg,     Wei.df. 
ElCHWEDK,       and       SKITA),       A.,       i, 

■1 B2. 
2:6:6-Trunethyl™Miexane-l-carboxylic 

acid,  4-chloro-,   and   4-bromo-,   ethyl 

esters  (Merlixg,  AVei.de,  Eiohwede, 

and  Skita),  A.,  i,  4S1. 
1 : 1 :5-Trimethyl-  AJ-.y '/,vhexen-3-one 

{iaophoroti')  and  some  of  its  hoiuo- 
logues,  synthesis  of  (Crossley  and 
Gillixg),  T.,  19. 

preparation   of    (Crossley  and   Gil- 
ling),  P.,  96. 
;>-Trimethylhydrobenzamide  (Francis), 

A.,  i.  589. 
3:3:5-Trimethylindolenine-2  formamid- 

oxime  (Plamhi.k  and  Carrasco),  A.. 

i,  959. 
3:3:5-Trimethylindolenine-2  formonitr- 

ile  (Plaxcher  aud  Carrasco),  A.,  i, 

959. 
j850-Trimethyliionan-(,'-one  and  its  oxime 

(Bodroux  and  Taboury),  A.,  i,  699, 

767. 
/358-Trimethyl-AS-nonen-c,*-one     and    its 

oxime  (BoDROOX  and  T/ABOURY),  A., 

i.  699,  767. 
1  1 1:3:5   Trimethylphenylmethylbenz- 

iminazole.  tftnitrohydroxy-  (Mbldola 

and  Hay),  T.,  1047". 
Trimethylplatinic       chloride       iodide, 

cyanide,      hydroxide,     nitrate      and 

sulphate,     and     potassium      platino- 

cyanide   (Pope    and   Peachbi  .    I  . 

571. 
2:4:6-Trimethylpyridine,      condensation 

of,  with  piperonaldehyde,  and  sali- 

cylaldehyde     (Bramsch),     A.,     i, 

414. 
condensation  of,  with  cinnamaldehyde 

and  anisaldehyde  (ProskJS),  A.,  i, 

413. 


1:2:6-Trimethylpyridine  3  carboxylic 
acid,  l:4-tbio-,  and  its  etliyl  ester  aud 
its  salts,  methiodide,  and  r>i'oxide,  and 
ammonium  salt,  methiodide.  (n'oxide 
and  its  mercury  salt  (Miiiiaelis  and 
Heyden),  A.,  i,  529. 

l:2:2-Trimethyltetrahydroquinoline  and 
its  picrate  (Freund  and  Richard), 
A.,  i,  418. 

Trimorpholine  and  its  additive  salts,  and 
nit-thiodide  and  methoehloiide  (Wolff 
and  Marburg),  a.,  i,  15. 

aaa-Trinaphthylcarbinol  Aeanmitro-  and 
i/iVhloro-additive  compound  (Schmid- 
lin  and  Massini),  A.,  i,  563. 

aa3-Trinaphthylcarbinol  (Schmidlix 
and  Massixi),  A.,  i,  563. 

Trinaphthylmethane  series  (Schmidlix 
and  Massixi).  A.,  i,  563. 

Trioxindole.      See  Dioxindole,  AT-hydr- 

"XV-. 

Triphenylacetic  acid,  salts,  preparation 
of  (Gyr),  A.,  ii,  34. 
"'/hydroxy-,  morphotrophy  of 

(Rosicky),  A.,  i,  458. 
Triphenylarsine      oxide.        See      under 

Arsenic. 
l:3:5-Triphenylbenzene-2':2":2  '-tri- 
carboxylic   {phmenyltribewoic)    acid, 
derivatives     of,     and     methyl     ester 
(Erf.era  aud  Vaccarino),  A.,  i,  163. 
Triphenylcarbamide,     p-nitro-,     2-A-di- 
nitro-,    and    2:4:6-trinitro-    (Bis.  n, 
Blume.   Puxgs,  and  Fleischmaxx), 
A.,  i,  566. 
Triphenylcarbinol,   3:5:3':5'-Mmbromo- 
ii-p-hydroxy-,  and  its  methyl  ether 
(Zixcke  and  Woli.exberg),  A.,  i, 
25. 
(/i'amiuo-,  rate  of  reaction  of,  with  acid 
and  alkali  (Sidgwick  and  Rivett), 
T.,  899;  P.,  124. 
Triphenylcarbinols    (Kavffmaxn    and 

Fritz),  A.,  i,  99. 
Tri-a-phenylethane,3:5:3':5'-/r7mbromo- 
oK-p-hydroxy-  and  di-p-hy&roxy-,  and 
their  diacetates  (ZlNOKsand  Wcgk), 
A.,  i,  'J.'.. 
1:2  3-Triphenyl  2-ethyldihydroquinox- 
aline  (Frelxd  and  Richard),  A.,  i, 
418. 
Triphenylguanidine,  o-livdroxy-  (BUSOH, 
Blumf..   Pongs,  and  Fi.eischmanx), 
A.,  i,  566. 
Triphenylhydroxyguanidine       (BUSOH, 
Blums,  Pungs,  and  Flkisohmann), 
A.,  i,  566. 
Triphenylmethane  (Straus   and  AcKBR- 
manx),    A.,   i,    489;   (Stracs  and 
Hi  S8Y  ,  A.,  i,  490. 
hydrogenatiou   of   (Godchot)     A.,   i, 
19. 
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Triphenylmethane  and  distyryl  ketone 

(v.  Baeyer),  A.,  i,  641. 
action  of  nitric  acid  on  (Schwarz), 

A.,  i,  561. 
hydrazine  derivatives  of   (Wielanh', 

A.,  i,  S36. 
Triphenylmethane,  di-p-hy&Toxy-, 

bromo-    and     bronionitro-derivatives, 
and  a-cliloro-3:5:3':5'-fc;?-abronin- 

(Zixcke   and    Wollenberg),    A.,  i, 
25. 
Triphenylmethane     colouring    matters, 

nature  of  (SOHLENK  and    KnORB), 

A.,  i,  807. 
nucleus-substituted   (Finger),    A.,   i, 

518. 
colour     bases     of     (Noelting     and 

Philipp),  A.,  i,  61. 
reduction  of,  by  sodium  hyposulphite 

(Fischer,   Fritzen,  and   Eilles), 

A.,  i,  616. 
rate    of  reaction   of,   with    acid    and 

alkali  (SEDGWICK  and  Moore),  T., 

889:      I>.,      123;     (SlDGWICK    and 

Kivett),   T.,  899  ;  P.,  124. 
Triphenylmethane   series,    tautomerism 

in  the  (Gomherg),  A.,  i,  144. 
Triphenylmethyl,  constitution  of  (Wie- 

i.and),  A.,  i,  836. 
analogues  of,  in  the   diphenyl   series 

(SOHLENK    and     WEICKEL),     A.,    i, 

791. 
magnesium    chlorides,     two   isomeric 

(Tsohitsohibabin),  A.,  i,  778. 
and    4-chloro-4':l"-</ibromo-,   bromide 

(GOMBERO),    A.,  i,  144. 
Triphenylmethylazoimide     (WlELAND), 

A.,  i,  887. 
4  Triphenylmethyl-»-benzoquinone    and 
6-bromo-  and  6-ohloro-  (Zinckk  and 

WUOK),  A.,   i,  23. 

Triphenylmethylhydrazino  and  its  hydro- 
chloride and  acetate  (Wieland),  A., 
i,  836. 

Triphenylmethylpyrazopyrazine 
'  ,M < .ii it).   A.,    i,   191. 

Triphenylpiperidone,  isomeride  of  (Pit- 
ii  i      EO'  K  11  I'll  KM  KO      anil       M  \  l  \- 

OHorr),  A.,  i,  961. 
l:2:6-Triphenylpiperidone-3:5  dicarb 
oxylic  acid,  ethyl  ester  hydrochloride 

l'i  i  i  i     i  0  I.  i  i  I    DIIEKKO  and  M  \  i  v 

oHorr),  A.,  i,  '."'D 

1:2  3  Triphonyl  8-pyrrolidono,      l-hydl 

I  Tail     'III  |,   A.,    I,  968 
Triphonylpyrrylmothauo      |  Kiim  IN8KV 

an. I  l'\  i  /i  wi  ii  ii  i,  A.,  i, 
Trlphonyliilicol.     Sac  under  Silicon. 

Triphonylstlbino.        Bee      lei      Anli- 

i IV 

4  4   4    Triphonyl triphonyloarbinol 

i    i    Hal  Wi  .ii  u  i . ',  A.,  i,  792. 


4:4' :4"-Triphenyltriphenylmethyl  chlor- 
ide   (Schlenk   and    Weickei,),    A., 

i,  792. 
Tri-/-propylenediamine     cobalt      iodide 

(Tschugaeff  and  Sokoloff),  A.,  i, 

138. 
Tritan-2:2'-ether,2:4:2':4'-Wmhydroxy-, 

acetyl  and  dimethyl  derivatives  of  (v. 

(Lieisig),  A.,  i,  98. 
Tri-o-tolyloxytripropylamine,      fo"ihydr- 

oxy-,   and  its  salts   and  oxide  (BoY'n 

and  Knowlton),  T.,  1806  ;  P.,  235. 
Tropine    and     its     derivatives,    affinity 
values  of  (Veley),  T.,  1. 

and  <)>- tropine,  configuration  of  (B  ar- 
row-cuff and  Tutin),  T.,  1966  ; 
P.,  256. 

(/-camphorsulphonate    (Barrowcliff 
and  Tutin),  T.,  1970  ;  P.,  257. 
if-Tropine,    A-     and     rf-bromo-camphor- 

sulphonatea        (Barrowcliff       and 

Totin),  T.,  1971  ;  P.,  257. 
Tropeines,    relation     between     chemical 

constitution   and  physiological  action 

in    the    (JoWETT    and     1'yman),    T., 

1020  ;  P.,  165. 
Tropinone  d-camphorsulphonate    (Bar- 
rowcliff and  Tutin),  T.,  1973. 
Trouton's  constant,  variation   in  a  given 

homologous  system  (Kurhatuff),  A., 

ii,  117. 
Trypanosomiasis,    mechanism     of     the 

action  of  arsenic  derivatives  in  (LEVA- 

diti),   A.,   ii,   919. 
Trypsin,    electrical    migration    of    (M] 
OHAXLI8),  A.,   i,    345. 

electrolytic  dissociation  and  physio- 
logical activity  of(LoXB),  A.,  i,  860. 

action  of  acids,  alkalis,  neutral  salts, 
and  carbohydrates  on  (Kudo),  A.,  i, 
124, 

action    of,    on    S:5-di-iodo  I  tyrot 

(Osfl  m  D),  A.,  i,  860. 
Trypsinogen  in  the  new-born  child  and 

human    embryo   (Ibrahim),    a.,    ii, 

1031. 
/-Tryptophan,    polypeptides    containing 

i  A  in .  i  ,i;  ii  a  i,i>i  n  ),   A.,   i,   608, 
/  Tryptophyl-i'-glutamic    acid    (ABDBJI 

balden),  A.,  i,  608. 
Tubes,  discharge,  various  modifications 

of  (Qoldsi  I  in  i.  A.,  ii,  8. 
TungstatcB,     See  under  Tungsten. 
Tungsten,    preparation   ol   (Prinq   and 
l'i r.i.i.i x.:  -,  'I'.,  1602  ;  P.,  216 

as  vahc  electrode  (\A  u  rBR),  A.,  ii, 

868, 

anodic  beh  ivioui   of    Li  Bi  ino  and 

l',\  ER8),  A.,  n,    in"" 

■  i     | ' trioal      eparations    In     ihu 

Zeeman    effi  ot  in      I  u  k),     L.,  Ii, 
280. 


IXDEX    OF   SUBJECTS. 


1457 


Tungsten:— 
Tungstates,  anhydrous  (Parravaxo), 
A.,  ii,  811. 
organic  (Ekeley),  A.,  i,  556. 
i  omplex  (Copaux),  A.,  ii,  583. 
Metatungstates    (Copaux),    A.,     ii, 
583. 
nature    of,    and    the    existence   of 
rotatory    power    in     crystals    of 
potassium      metatungstate     (Co- 
paux), A.,  ii,  318. 
Borotungstic  acids  (Copaux),  A.,  ii, 

1 18. 
Borotungstates     (Copaux  i,     A.,     ii, 

588. 
Aluminotungstates     and      Alumino- 
phosphotungstates    Daniels),    A., 
ii,  52. 
Tungsten,  estimation  of  (Tschilikin), 
A.,  ii,  522. 
volumetric  estimation  of  (Knei'HT  ami 

Hibbert),  I'.,  227. 
estimation  of,  in  tungsten-steel  (Bar- 
toxec),  A.,  ii,  834. 
Tunny  fish,   lecithins  ami  cholesterols 
contained  in  the  sperma  ami  ovary 
of  (Dezaxi),  A.,  ii,  596. 
protein  bases  of  the  sperm  and  oval  tea 
of,  and  their  products  on  hydrolysis 
(Dezaxi),  A.,  ii,  163. 
Turanite,    a    new     vanadium     mineral 

(Xexaiikkvuscii),  A.,  ii,   111. 
Turkey-red  oil,  essential  constituent  of, 
and  its  derivatives  (GliUX  and  Wol- 
denberg),  A.,  i,  284. 
Turmeric     oil     (Rupe,     Luksch,     and 

Sieixbach),  A.,  i,  598. 
Turnbull's     blue     and    Prussian     blue 
Mi'i.LF.u  and  Staxisch),  A.,  i,   142, 
705  ;  (HofmaNn),  A.,  i,  637. 
Turpentine,    essential    oil    of,    additive 
product  of  iodine  and  (Casanova), 
A.,  i,  813. 
of   Aleppo     pine    i/  oensis) 

(Vezes),  A.,  i,  818. 
Turpentine   oil,    assay  of,    by  bromine 

Maxsier),  A.,  ii,  1056. 
Turquoise,  a  mineral  associated  with,  in 

New  Mexico  (Zalisski),  A.,  ii,  588. 
Tutin,  physiological  action  of  (Fitchett 

and  Malcolm),  A.,  ii,  919. 
Myrosinamide   (Koenigs  and    Mylo), 

A.,  i,  88. 
Tyrosinase  (Bach),  A.,  i,  278. 

new  variety  of  (Gortxek),  P.,  306. 
Tyrosine,    3:5-rf<-iodo-,    preparation    of 

(Oswald),  A.,  i,  303. 
^-Tyrosine,  3:5-rfi'-iodo-,  action  of  trypsin 

on  (Oswald),  A.,  i,  860. 
/-  and  /--Tyrosine,  3:.Wi-iodo-,  behaviour 
of,  in  the  animal  organism  (Oswald), 
A.,  ii,  1041. 


Tysonite,  new  type  of  magnetic  decom- 
position of  absorption  bands  of  crystals 
of  (Becquerel),  A.,  ii,  454. 


Uhligite,  a  new  mineral  of  the  Keilhau- 
ite-Zirkelite  group  (Hauser),   A.,  ii, 
901. 
Ultramicroscopical  investigations 

(Ahanu),  A.,  ii,  983,  1056. 
Unibellulone,   constitution   of,   and  its 

semicarbazone  (Semmler),  A.,  i,  39. 
Undecane-?;'-     and    -flx-dione    (Blaise 

and  Koshler),  A.,  i,  205. 
Unsaturated  compounds   (Posner   and 
Kohde),  A.,  i,  649. 
theory  regarding  the  configuration  of 
certain  (Baker),  P.,  223. 
Unsaturated  groups,  contiguous,  effect 
of,   on  optical    activity   (Hilditchi, 
T.,  331,  1570,  1578  :  P.,  29,  214. 
Uracil,  preparation    of  (Wheeler  and 
Liddle),  A.,  i,  60. 
thio-derivatives       iWheei.ee        ami 
Liddle),  A.,  i,  60. 
Uracil,   5-hydroxy-  (isobarbituric  acid), 
synthesis   of  new   derivatives   of 
(Johnsox  and  Jones),  A.,  i,  59. 
sulphur    derivatives    of    (JOHNSON 
and  Guest),  A.,  i,  744. 
Uranates.     See  under  Uranium. 
Uranium,    analogies  of,  with  other  ele- 
ments   (OSOHSNEB     1JF.     CuXIXCK), 
A.,  ii,  318. 
and   radium   in  radioactive   minerals 

(Gleditsch),  A.,  ii,  533,  714. 
quantitative  sparkspectra  of  (Pollok), 

A.,  ii,  530. 
metallic,  influence  of  cathode  rays  on 

the  activity  of  (Oi.ie),  A.,  ii,  783. 
■y-rays  of  (Soddy  and  Russell),  A., 

ii,  460. 
and  radium,   7-rays   of  (Soddy  and 

Russell),  A.,  ii,  851. 
formation   of  helium    from   (SODD1 

A.,  ii,  207. 
disintegration  series,  ultimate  product 

of  (Gray),  A.,  ii,  956. 
and     cadmium     salts,     reaction      of 

(Lemaire),  A.,  ii,  187. 
sodium  compounds,  nature  of  certain 
(METZGXR  and  HeidelBEROER),  A., 
ii,  893. 
Uranium  tetrachloride,  molecular  weight 
of,  in  bismuth  chloride  (Rughkimer 
and  Gonder),  A.,  ii,  148. 
/(•■.ratluoride  (Huff,   Zedner,  80HIL- 
ler,  and   Heixzelmann),    A.,   ii, 
245. 
oxides   of  (Oechs\fi:   he   CoOTNCK), 
A.,   ii,  5S3. 
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Uranium  dUilicide,  USio  (Defacqz),  A., 
ii,  53. 
Uranates  (Oechsner  de  Coninck). 
A.,  ii,  319. 
preparation   of,  by   a   wet   method 
(Oechsner  de  Coninck),  A.,  ii, 
894. 
Uranic  sulphate,  action  of,  on  calcium 
carbonate  (Oechsner  de  Coninck), 
A.,  ii,  893. 
PeruraniC'  -  acid      (Oechsner      de 

Coninok),  A.,  ii,  673. 
Uranous  oxide  (Oechsner  de  Con- 
inck), A.,  ii,  811. 
solutions,  speed  of  oxidation  by  air  of 
(McCoy    and    Bfnzel),    A.,    ii, 
406. 
Hranyl      chloride     (Oechsner      de 
Coninck),  A.,  ii,  673. 
reduction  of  (Oechsner  de  Con- 
inck), A.,  ii,  148. 
stability  and  reactions  of  (OECHS- 
NER de  Coninck),  A.,  ii,  $93. 
nitrate,  formation  of  (Oechsner  he 
Coninck),  A.,  ii,  812. 
Uranyl    and    nranous   salts,    electro- 
motive  behaviour    of  mixtures    of 
(Luther     and     Michie),     A.,    ii, 
115. 
Urano-uranic     oxide     (McCoy     and 
Ashman),  A.,  ii,  148. 
Uranium,    estimation    of    (McCoy   and 
BuNZEL),  A.,  ii,  40C,  441;   (MeTZGER 
and  llKinEi.BEiic.ER),  A.,  ii,  893. 
Uranium-.Y,     isolation      and     relative 
activity  of  (Szilard),  A.,  ii,  7 1  r> . 
effect   of  temperature  on  the  rate  of 
production    of  (Forsyth),    A.,    ii, 
637. 
absorption   of,  by  charcoal  (Ritzel), 

A.,  ii,  851. 
radiation  ol  (Schmidt),  A.,  ii,  206. 

product  and  ravs  of  (SODDY),  A.,  ii. 
159,  460. 

Uranium  mineral,  spontaneous  Lumin- 
osity of  a  (Si  i:i  i  i  |,  A.,  ii,  951. 

Uranium  minerals,  principal  (Szii.ard), 
A,,  ii,  815, 

Uranium  series,  new  radioactive  product 
!'-      i   .  A.,  ii,  288. 

Uranous  and  Uranyl  salts.  See  under 
l'ianinm. 

Urates  in  solution,  phj  ico  chemical 
on  the  behaviour  ol 
(I  IDDZI  N  i ).   A.,   i,   485, 

p  Urazine.  ■>,  111  hi  i  I  of,  from  CM  bainide 
I'll  M  i  '.',',         .1    ,    I  16  ;    I',,  10. 

Urea,  prs  i  ace  of,  in  higbor  fungi  I 
and  Mascri  .  \..  ii,  175. 
the  i  iminia 

n   (HllLNil  , 

A.,  ii 


Urea,  estimation  of  (Ronchese),  A.,  ii, 
103  ;  (Haesi.ep.  ;  Jolles),  A.,  ii, 
275;    (Florence),    A.,    ii,    449; 
(Qdtnan),  A.,  ii,  527  ;  (Job  and 
Clarens),  A.,  ii,  837. 
in  urine  (Benedict  aud  Gephart), 
A.,ii,  103;  (Levene  and  Meyer), 
A.,  ii,  709. 
See  also  Carbamide. 
Urease  in   higher    plants   (TakecchiI, 

A.,  ii,  925. 
Ureides  of   hydroxy-fatty  acids  (Clem- 

mensen  and  Heitman),  A.,  i,  774. 
Ureidoglucose.     See  Carbamidodextrose. 
Ureidomalonamide  (Wood  and  Ander- 
son), T.,  982;  P.,  154. 
Ureometer,  new  (Pozzi-Escot),  A.,ii,276. 
constant   volume,   simplified   form   of 
(Job  and  Clarens),  A.,  ii,  826. 
Urethane  [ethyl  carbamate)  and  carbonic 
acid,  phenomena  of  condensation  for 
mixturesof,  in  connexion  with  double 
retrograde      condensation     (KoHN- 
BTAMM  and  Reeders),  A.,  ii,  546. 
action  of,  on  esters  of  organic  acids  and 
thiocarbimides      (Rciiemass     and 
Priestley),  T.,  449;  P.,  62. 
condensation    of,    with    acid    esters 
(Diei.s),  A.,  i,  481. 
Uric    acid    formation    (BEZZOLA,    Izar, 
and     1'rf.ti  ;     A8COLI    and     Izar  ; 
Vv.v.ri),   A.,  ii,  909. 
origin  of  (Trimmer),  A.,  ii,  817. 
in    solution,    physico-chemical    and 
chemical   investigations  on  the  be- 
haviour of  (Qudzbnt),  A.,  i,  484. 
oxidation     of,    in    alkaline     solution 
I  BEHREND  and  SOHULTZ),  A.,  i,  272. 

regeneration    of    destroyed,    in    the 

artificially-perfused  liver  (BlZSOLA, 
Izar,  and  I'rf.ti),  A.,  ii,  909. 

excretion  of,  in  normal  man  (Hanzlik 
and  Hawk),  A.,  ii,  79. 

decomposition  of,  in  the  human  body 
(\Y W8KI),  A.,  ii.  829. 

decomposition  of,    by   bacteria  (Lib- 
met),  A.,  ii.  691 

iiml  liver  extracts  (Ascoli  and  Izar), 
A,,  n, 

ami  the  purines,  effects  of  eho 
and  coOee  on  (Fauvei  i.  A.,  ii,  687. 

metallicsaltsof,solubilitiesof(Ln  1 1 1 ), 
A.,  ii,  881. 

ami  urates,  solubility  ol   (Bsi  bhold 

ami  ZlIOLBR),  A.,  ii,  916, 

carbonyldioarbamide  as    m    oxidation 

product      ol      (81  III  i  l  i  mm  i  m      ami 
Wiener).  A.,  i,  775. 

i  totei  istic  reaction  of  (Q  i\  iflsin  1 1, 
\     ii,  100. 

i miaii f,  iii   urine  (Slot  kiwi  . 

A.,  Ii,  8  '. 
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Uric  acid,  estimation  of,  iodometrically, 

in  urine  (Refiton),  A.,  ii,  100. 
Uricase  in  animal  tissues  (Battelli  and 

Stock),  A.,  ii,  749. 
Uricolysis  (Wells  and  Corpek),  A.,  ii, 

749. 
Urinary    pigment,    red,    derived    from 
indole,      and     its      dinitro-derivative 
(Benedicenii),  A.,  i,  834. 
Urinary  sediment,  dicalcium  phosphate 

as  a  (Morner),  A.,  ii,  331. 
Urinary  sugars.  See  Sugars. 
Urine,  chemistry  of  (DE  J  ACER),  A.,  ii, 

1060. 
composition  of  dilute  (MACALLDM  and 

Benson),  a.,  ii,  506. 
appearance  of  muconic  acid  in,  after 

doses   of  benzene    (Jaffe),    A.,    ii, 

914. 
question   of    existence   of    glycine    in 

normal    human   (Oehler),   A.,   ii, 

1039. 
phenaceturic    acid    as    an   important 

constituent    of   (Vasiliu),    A.,    ii, 

906. 
the  aromatic  compounds  in  (Mooser), 

A.,  ii,  1039. 
of    men    and     animals,    pentoses    in 

(Comixotti),  A.,  ii,  1039. 
uromelanin  from  (Dumbrowski),  A., 

i,  820. 
colloids   in    (Lichtwitz  and  Rosen 

bach),  A.,  ii,  750. 
lsevnlose  in  (Mawatti),  A.,  ii,  331. 
the   output  of  organic   phosphorus  in 

(Mathisox),  A.,  ii,  6S7. 
excretion  of  quinine  in  (NlSHl),  A.,  ii, 

710. 
condition  in  which  iodine  occurs  in, 

after  ingestion  of  iodides  and  iodates 

(Crespolaxi),  A.,  ii,  79. 
occurrence    of    lavulose    in    diabetic 

(Voit),  A.,  ii,  SO. 
cryoscopy   of,    apparatus   for   (Ri  1 1  \ 

A.,  ii,  167. 
the  acidity  of  (Ringer),  A.,  ii,  687. 
formation  of  tribenzamide  by  action  of 

benzoyl  chloride  on  (Ellingek  and 

Riesser),  A.,  ii,  fl4. 
equilibrium    of   acids    and    basis    in 

(Henderson   and    Spiro),   A.,   ii, 

165. 
normal    human,    ratio    of     inorganic 

bases  to  acids  in  (Kozi.owski\  A., 

ii,  505. 
influence  of  iodothyriu,  spermine,  and 

adrenaline     on     the     toxicity     of 

(Jl'scHTSi'HEXKO),  A.,  ii,  169. 
proteic  acids  in,  in  health  and  disease 

(Gawisnki),  A.,  ii,  331. 
indole-producing        compounds        of 

(Porcher),  A.,  ii,  506. 


Urine,    behaviour    of    the     diastase    of 

(Wohlgemuth),  A.,  ii,  1037. 
excretion    and    detection    of    atoxyl 

in  (Lockemanx  and  Paucke),  A., 

ii,  167  ;  (Lockemaxx),  A.,  ii,  421. 
normal,  allautoin  in,  and  its  metabolic 

significance  (Wiechowski),  A.,  ii, 

749. 
myosis  and  reduction  of  blood  pressure 

caused  by  normal  human  (Abeloivs 

and  Bardier),  A.,  ii,  689. 
the   parent   substauce    which    is    the 

cause  of  the  Cammidge  reaction  in 

(Smolexski),  A.,  ii,  597. 
the  diazo-reaction  of  normal  (Exge- 

land),  A.,  ii,  167. 
Urine,    analytical    processes    relating 

to:  — 
Xvlander's    reaction    (Rehfuss   and 

Hawk),  A.,  ii,  524. 
estimation  of  the  oxidation  numbers 

of,    with    potassium   permanganate 

(Hille),  A.,  ii,  712. 
preservation    of,   by   thymol   and    re- 
frigeration (Gill  and  Grindley), 

A.,  ii,  772. 
formaldehyde-titration  of  amino-aeids 

in    Malfatti).  A.,  ii,  837. 
unestimated     substances    in    diabetic 

(Labbe  and  VlTW),  A.,  ii,  821. 
rapid  clinical  method  for  determining 

the  ammonia  coefficient  of  (Bacon I, 

A.,  ii,  757. 
detection   of  acetone  in,   by  Lieben's 

test  (Weitbrecht),  A.,  ii,  447. 
detection  of  albumin  and  mercury  iu 

(Boening),  A.,  ii,  451. 
detection  and  the  course  of  excretion 

of  atoxyl  in  (Blusiexihal),  A.,  ii, 

421. 
detection   of  biliary   acids,    lsevulose, 

glycuronic    acid,    and    pentoses    in 

(Wittels  and  Welwart),  A.,    ii, 

1057. 
detection  and  estimation  of  chlorates 

in  (Fages  Virc.ili),  A.,  ii,  433. 
detection  of  chromogeus  of  methylene- 

blue,  thionin,  and  Lauth's  violet  iu 

(Fleig),  A.,  ii,  527. 
clinical   detection  of  dextrose  in,   by 

o-nitrophenylpropiolic  acid  (Bottu), 

A.,  ii,  1056. 
detection  of  la'vulose  in(lSoRCHARDT), 

A.,  ii.  688  :  (Voir),  A.,  ii,  821. 
detection  of  mercury  in,  according  t>> 

Almen  (StICH),  A.,  ii,  1055. 
the  biuret   and  nitric   acid    tests    for 

protein  iu  (van  Norman),  A.,  ii, 

452. 
detection  of  protein  in  (Wilson,  A.,  ii, 

452;  (Blanc  and  Rambau),  A.,  ii, 

840. 
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Urine,    analytical    processes    relating 

to:— 
detection  of  sugar  in  (Bohmaxsson), 

A.,  ii,  770. 
detection  of  trimethylamine  in  (Take- 
da),  A.,  ii,  837. 
detection  of  uric  acid  in  (Ganassini), 

A.,ii,  100. 
detection  of   urobilin  in    (Strauss), 

A.,  ii,  195  ;  (Guigues),  A.,  ii,  712  ; 

(Blanc  and  Rameau),  A.,  ii,  772. 
estimation  of  acetone    in    (Vaubel), 

A.,  ii,  769. 
estimation  of  albumin  in  (Jolles),  A., 

ii,  194  ;  (Braungard),  A.,  ii,  840. 
estimation  of  amino-acids  iu  (Hexri- 

ques),  A.,  ii,  506,525. 
estimation  of  ammonia  and  urea  in 

(Howe  and  Hawk),  A.,  ii,  449. 
estimation  of  creatinine  in    (Edlef- 

sex),  A.,  ii,  276. 
estimation   of  dextrose   in,    with   the 

Weidenhaff  s  fermentation  saccharo- 

meter  (Gregor),  A.,  ii,  102. 
estimation  of  glycuronic  acid  in  (Tol- 

i.ens),  A.,  ii,  836. 
estimation  of  indican  in  (Imabuchi), 

A.,  ii.  7 72, 
estimation  of  lactic  acid  in  (Ryffei.), 

A.,  ii,  707. 
estimation  of  oxalic  acidiu(MAcLEAx), 

A.,  ii,  524. 
estimation  of  phenol  and  jt-cresol  in 

(Moosek),  A.,  ii,  1056. 
estimation  of  phosphoric  acid  in  (v. 

Liebermann),  A.,  ii,  617. 
estimation  of  phosphorus  in  (Matiii- 

SOH),  A.,  ii,  252,  700. 
estimation  of  potassium  in  (Dkushei.), 

A.,  ii,  94. 
estimation  of  quinine  in  (Nism),  A., 

ii,  710  ;  (GroSSKB),  A.,  ii,  948. 
Bang's  method  for  the  estimation  of 

sugar  in  (Andbbbbn),  A.,  ii,  102. 
oiation  of  sugars  occurring  in  dia- 

tx  tic  (Gbblmi  vi'Ks),  A.,  ii,  864. 
estimation  of  sulphur  in  (Hesa),  A.,  ii. 

ISO;     (Abukkhai.iiKX    and    Kink; 

Qua,  and  QRimtura  ;  Poi  in  i,    a.. 

ii,  263:  (Abukiiiialiikn  and  Imxk), 
A.,  ii,  848  ;  (On  L  and  GRIND] 
A.,   ii,    516  ;   (I'.im  DII  i  ;   Rn 
A.,  ii,  827. 
estimati r   ana    in    (Boni  i 

1    I  A.,    ii. 

103;  (Woi.f  and  Osn 

ii,  t  is  ;  1 1. in  I-. ,  and  M  i  i  i  1 1),  \  . 

ii,  ,  :     I   i   i  miss),  A.,  ii. 

gai!oiiii-tri<-    estimation     of    urea    ninl 
urinary     ammonia     in   (I 

A.,   ii 


Urine,    analytical    processes    relating 

to:— 

estimation  of  uric  acid  in  (Verda), 

A.,  ii,    446;    (SlOURIANl),    A.,    ii, 

627. 

iodometric  estimation  of  uric  acid  in 

(Repiton),  A.,  ii,  100. 
See    also    Alcaptonuria,     Cystinuria, 
Excretion,  and  Lsevulosuria. 
Urines,  pathological  presence  of  a  dye 
resembling  urorosein  in  (Arnold),  A., 
ii,  821. 
Urobilin,    preparation,    behaviour,    and 
estimation   of  (Charnas),    A.,    i, 
820. 
detection  of,  in  urine  (Stravss),  A., 
ii,    195  ;    (Guigues),  A.,   ii,   712  ; 
(Blanc    and     Rameav),    A.,    ii, 
772. 
Urobilinogen,   preparation,    behaviour, 
and  estimation  of  (Charnas),  A.,  i, 
820. 
Urogene  (Moosbr),  A.,  ii.  1040. 
Urogon  (.Moosek),  A.,  ii,  1040. 
Urohypotensin  (Abelous  and  Bardier), 

A.,  ii,  690. 
Uromelanin,  the  decomposition  product 
of    the     colouring    matter    of    uriue 
(Diimbrowski),  A.,  i.  820. 
Urorosein,  presence  of  a  dye  resembling, 
in  pathological  urines  (Arnold),  A., 
ii,  821. 
Urotropine  and  hordenine,  reactions  of 

(Labat),  A.,  ii,  527. 
Uroxanic  acid,  normal  phenylhydrazine 
salt  (BSHRBND  and  SeHULTZ),   A.,  i, 
'.'72. 
Urugol  (Mooser),  A.,  ii,  1040. 
UruBhiol  dimethyl  ether,  and  oxidation 
of,  by  ozone,  ami  di-,  tri-,  and  tetra- 
ozonides   of  (Majima),    A.,    i,     102, 
946. 
"Usi''  leaves,   oil    from  (SOHUUOL  & 

I  0.  .  A.,  i,  114. 
Uvitaldehyde,       1  hydroxy-,      and      its 
bisphanylhydr&sone      and      die 

(Ul.LMAXX     and     llnirrxKi'.),    A.,    i, 
691. 


•  ,'n»i  vtMl  uhifn.     Sec  Cranberries. 
Vaouum  distillation.     Bat  Distillation. 
Vacuum  vessels,  method  to  avoid 
ingi    whilst    manipulating  liquid   air 
ill  u  BIB  .  A.,  ii,   186, 
Valency,  nature  of   R1  oni  iiibb),  A.,  ii. 
135. 

'■MiitiiiMiin.ii  to  the  th j  o     i 

Zbdnbr,  Knoi  ii,  and  I 
ii,  LI 
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Valency,  dependence  of,  on   volume  in 
certain    tervalent    elements    (Li'n- 
wig),  A.,  ii,  875. 
dependence  of,  on  the  temperature  in 
heterogeneous  systems  (Bii.tz),  A., 
ii,  875. 
in    organic    chemistry,    electron    con- 
ception of  (Nelson  and  Falk),  A., 
i,  349. 
and  internal  pressure,  relation  between 

(Waldex),  A.,  ii,  54S. 
electrons,     release     of,    by     collision 
(Stark),  A.,  ii,  654. 
Valeraldehyde.  a-amino-,  p-nitrophen  yl- 
osaznne  of  (Neuberg  and  Kaxsky), 
A.,  i,  702. 
.')to/-i*/Valeraldehyde    acetate    (Sem.m- 

lei:),  A.,  i,  594. 
«-Valeric   acid,  aS-tfi'amino-,   new  syn- 
thesis  of    inactive,    and    a-bromo- 
benzovl-5-amino-      (Fischer     ami 
Zemplex),  A.,  i,  303. 
a-bromo-S-j«-mtrobenzoylamino-    (Fi- 
scher and  Zemplex),  A.,  i,  793. 
5-cyano-,  preparation  of,  and  its  silver 
salt  (Best  and  Thorpe),  T.,  710  ; 
P.,  94. 
See  also  a-Methylbutyrie  acid. 
<//-Valeric     acid,     amino-     (iUraline), 
behaviour  of,   in  putrefaction  (Neu- 
berg and  Karczag),  A.,  ii,  691. 
wuValeric   acid,  phcnolphthalein   ester 
(Knoll  &  Co.),  A.,  i,  932. 
o-bromo-,menthyl  ester(LuDT  &  Co.), 
A.,  i,  497. 
Valerolactone,  8-cbloro-,  application  of, 
inthe  preparation  of  acids  and  lactones 
(Leuchs  and  liOBIS),  A.,  i,  361. 
r-uValeronitrile,    3-hydroxy-,    and    its 

acetate  (Lemaire),  A.,  i,  201. 
/soValerophenone,  rf/bromo-  (Kohler), 

A.,  i,  940. 
iWaleryl  chloride,  (/fbromo-  (Kohler), 

A.,  i,  940. 
c/-Valerylamino->)-cresol  and  its  benzoate 
(AuwERS    and    Eisexlohr),    A.,   i, 
916. 
noValerylcyanamide,  a-hydroxy- 

(Clemmexsen  and  IIeitman),   A.,  i, 
775. 
(//-Valinamide  (Koenigs  and  Myi.o),  A., 

i,  87. 
Valine,  picryl  derivative  (HlBAYAMA), 

A.,  i,  341. 
(//-Valine.     See  dl- Valeric  acid,  amino-. 
Valve,  improved  form  of  safety  (Stoltz- 
eniierg),  A.,  ii,  723. 
new  safety,    fur   water   pumps   (Ger- 
hard r),  A.,   ii,  724. 
Valve  cells.  See  under  Electrochemistry. 
Valve  electrode.     See  Electrode  under 
Electrochemistry. 
xcvi.  ii. 


Valyl  leucine  anhydride  (Kravse),  A., 

i.  87. 
Vanadic  acid.     See  under  Vanadium. 
Vanadium,      preparation     of,     by     the 
aluminothermic     method      (Vogel 
and  Tammaxn),  A.,  ii,  1022. 
and  other  metals,  preparation  of,  by 
the  thermite  process  (Prandtl  and 
Bleyer),  A.,  ii,  1022. 
quantitative  spark  spectra  of  (Pollok), 

A.,  ii,  530. 
halogenochromium     salts    containing 
(Bjerrvm   and    Haxsex),   A.,   ii, 
739. 
Vanadic  acid,  quantitative  volatilisa- 
tion   of   (Jannasch    and    Har- 
wood),  A.,  ii,  767. 
chromic     acid,     and     iron     oxide, 
iodometric     estimation     of,     in 
presence  of  one  another  (Edgar), 
A.,  ii,  269. 
and   arsenic,   and   antimonic  acids, 
estimation      of,      when     present 
together  (Edgar),  A.,  ii,  441. 
Hexa-aquovanadium     dichloro-     and 
dibromotetra-aquochromium       sul- 
phates (Bjerkum    and    Hansen), 
A.,  ii,  739. 
Phosphovanadiomolybdates     (Blum), 

A.,  ii,  54. 
Vanadates,  acid,  of  univalent  metal, 
spitting  of  (Prandtl  and  Mursch- 
hauser),  A.,  ii,  149. 
Orthopervanadates    (Melikoff    and 
Jf.lhchaxixoff),  A.,  ii,  673. 
Vanadium,    colorimetric    estimation   of 
small  quantities  of  (Gregory),  P., 
232. 
rapid     estimation     of,    in    ores     and 
technical        products        (Pinerua 
Alvarez),  A.,  ii,  1055. 
estimation   of,    in    steel    (Jaboulay), 
A.,  ii,  705. 
Vanadium  minerals,  two  now  (Nexad- 

kevitsch),  A.,  ii,  411. 
Vanillidenebenzidine      (Torrey      and 

Clarke),  A.,  i,  421. 
Vanillidene-/«-toluidine     (Sexier    and 

Shepheard),  T. ,  1954. 
Vanillin     salicylate,     and     its     oxime 

(Madsen),  A.,  i,  163. 
Vanillin  methyl  ether,  action   of  nitric 
acid  on,  and  formation  of  4-nitrovera- 
trole  from  (Salway),  T.,   1163;    P., 
160. 
Vanillin-yi-tolylhydrazone   (Padoa  and 

Graziani),  A.,  i,  965. 
Vaporisation    (v.     Juptner),     A.,    ii, 

21. 
Vapour  density,   new  method  of  deter- 
mining (Bi.ackmax),  A.,  ii,  21,  298, 
643,  867,  974. 
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Vapour    density    by  the    displacement 

method,    means    of     holding     the 

weighed   tube   in   determination  of 

(Brandenburg),  A.,  ii,  298. 
apparatus,    modifications     in     Victor 

Meyer's  (Morales  Chofre),  A.,  ii, 

381. 
of    mixed    liquids,    determination    of 

the  (Charitschkoff),  A.,  ii,  22. 
See  also  Density. 
Vapour      pressure,      measurement      of 

(Cumming),  T.,  1772  ;  P.,  237. 
of  saturated  solutions  (Speransky), 

A.,  ii,  378. 
of  granules  of  solid  substances  (Paw- 

LOFF),  A.,  ii,  800. 
partial,  of  binary  mixtures  (Rosanoff, 

Lamb,  and  Breithut),  A.,  ii,  379  ; 

(Rosanoff  and    Easley),   A.,    ii, 

861. 
curve  of  binary  mixtures  (Dolezalek), 

A.,  ii,  22. 
curves,  forms  of  the  partial  and  total, 

of  biliary  mixtures  (van  Zawidski), 

A.,  ii,  968. 
of  solids,  influence  of  dissociation  on 

the  (Smits  and  Sheffer),   A.,  ii, 

21. 
Vapours,  general  formula  for  saturated 

(Pilling),  A.,  ii,  381. 
and    gases,    influence    of    the    silent 

electric    discharge   on    mixtures   of 

(Comaxducci),  A.,  ii,  -177. 
and  gases,   lecture   demonstration   of 

the  expansions  of  (RKBENSTORFF), 

A.,  ii,  307. 
Vashegyite,  a  new  basic  aluminium 
phosphate  from  Hungary  (Zimanyi), 
A.,  ii.  900. 
Vasodilatin,  the  active  substance  of 
extracts  of  all  parts  of  the  digestive 
canal,   brain,  pancreas,  and   peptone 

(PoFIELSKl  anil  1'ankk),  A.,  ii,  593. 
Vebernum     dentatum,    constituents    of 

r.i.M.i    ,   A.,  ii.    in;    , 

Vegetable    metabolism,   correlations  in 

(HaNSTEJEN),  A.,  ii.  84. 

juices    containing    rennet,    effect    "l 

dialysis  on  (Gekber),  A.,  i,  71. 

phosphatides    (Wintbbstein,    S>m- 

uchski,  and  Steoman),  a.,  ii,  :(;!*.. 

phosphorus  compounds,  new  methods 

of  colouring,  for  microscopic  it  irk 

BoNOIOt  \nsi),  A.,  ii,  512. 

absl .  '■  t  mi  ii  i i  iral  con' 

ii     ( \  i  \i ■  i,  Mil ),    A.,    ii, 

182  ;    Pellet),  A.,  ii,  7:.:.. 

Vegetables,  i ants  ol  iron  and  phoa 

in,   \     li,  267. 

Vegetal     i    Imilat retardation    of, 

during  oloud]   wi  ithi  i     Mi  mz   antl 
Ok ii"    ,  A.,  ii,  783 


Vegetal  cyanogenesis,  influence  of  certain 

vapours  on  (Mirande),  A.,  ii,  824. 
Vegetation  experiments  with  precipitated 

calcium  phosphate  (SoDERBAUM),  A., 

ii,  930. 
Velocity  of  chemical  change,  of  hydro- 
lysis, of  reactions,  and  of  reduction. 

See  under  Affinity,  chemical. 
Veratrole,    4-nitro-,   formation  of,   from 

vanillin  methyl  ether  (Salway),  T., 

1163  ;  P.,  160. 
Veratrylidenehippuric     acid      and     its 

methyl  es'.er  and  anhydride  (Kropp, 

Decker,  and  Zoellner),  A.,  i,  388. 
Verdet    constant    of    certain     liquids, 

deduction     of     absolute     values     of 

(Stoyanoff),  A.,  ii,  638. 
Vernix  cmcosa,    analysis   of    (v.   ZUM- 

busch),  A.,  ii,  505. 
Vesuvianite,  occurrence  of  boric  acid  in 

(Wherry  and  (Jhapin),  A.,  ii,  57. 
Vesuvine    (Manchester-brown),    rate    of 

formation  of  (Veley),  T.,  1197  ;  P., 

175. 
Vesuvius,  sand  from  eruption  of,  190G, 
composition  of  (Paris),  A.,  ii,  155. 

ash  and  lapilli  from  eruption  of,  1906 
(Passerini),  A,  ii,  155. 

fumaroles  of.     See  Fumaroles. 

appearance  of  radioactivity  in  inactive 

volcanic  materials  of  the   last  great 

eruption  of,  in  April  1906  (Nasim 

and  Levi),  A.,  ii,  7. 

Vibrio    cholera,   action    of,    on   choline 

hydrochloride  (IU'ckekt),  A.,  ii,  82. 
Viburnum  nudum,  fruit  of  (Lott),  A.,  ii, 

427. 
Vincetoxicum  root,  constituents  of  (.Kni 

LEE),  A.,  i,  41. 
Vincetoxin  (  Kihi.ki:),  A-,  i,  41. 
Vinegar,     chemistry     of    (BuoDE     and 
Lange),  A.,  ii,  356. 

detection  "i   mineral  acids  in  (Utz), 

A.,  ii,  443  ;  (MEDRl),  A.,  ii,  627. 

estimation  "I   mineral  acids  in  (Re 
PITON),  A.,  ii,  700. 
Vines,  caacola  (falling)  of  the  flowers  of 

Frappatq  l  Pantan rlli).  A.,  ii,  513. 
Vinylaoetamide  (BruliJ),  a.,  i,  896. 
Vinylchlorovinyliodonium  chloride,  di- 

rlil ,     and    its     salts    (Til  l  l.l, K    and 

1 1  I  \kiiI,  A.,  i.  886. 
Vinyl  ethers,  rfihalogenatod,  production 

ol  alky]  cliloroacetates  from  1 1  ubert 

,V    ( loNSORl  II'M     i  r  l:     I1',!  l.K  i  KOI  li  1  H 
I80HI    Imh  m  i:ii  !,   A.,   i,    168,    69 1, 
B78. 
Vinyl  ethyl  ether,  (M-rfi'chloro  .  pi.  pal  I 

ti"ii     of,     from     tetrachl thyl 

1 1  her,    ami    plij  -i.  nl     propertie 

i  \  i  ii  i  r  and  I t),  A    • 

nxidal F (Foster),  A.,  I 
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o-Vinylstilbene  and  its  picrate  and  tetra- 
bromide  (Freund  and  Bode  ,  A.,  i, 
516. 
Vinylthiolbenzoic  acid,  a>-dichloro-,  and 
its  ethyl  ester,   u-cftchloro-p-bromo-, 
and  M-dibrorao  (Badische  Anilin-  & 
Soda-Fabrik),  A.,  i,  718. 
l-Vinylthiol-2-naphthoic      acid,     a-di- 
chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  719. 
Violet,  perfumes  of,  synthesis  of  (Heel- 
ing, WkldE,  ElCHWEDE,  and  SkitaV 
A.,  i,  479. 
Violurates,  polychromatic  and  chromo- 
tropic  (HANTZSCH  and  Iss.ua>  .  A.. 
i,  335. 
and  allied  oximinoketone  salts,  panto- 
chromism   and  chromoisomerism  of 
(Hahtzsch),  A.,  i,  331. 
Violuric   acid,  colour  of  aqueous  solu- 
tions of  (Donnas  and  Schneider  , 
T.,  956;  P.,  148. 
group,  salts  and  esters  "I     Ha- 
and  Isherwood),  A.,  i,  333. 
thio-,  group,  coloured   salts   and    de- 
rivatives of  the  (Isherwood),P., 
120. 
and  its  metallic  salts  (IsHERWOOE  , 
P.,  120. 
Virginia  creeper.    See  Ampelopsis  quia- 

guefoi Hi . 
Viscosities   of  binary   systems   (TsAKA- 

lotos),  A.,  ii,  975. 
and   limiting   conductivities   (DoTOIT 

and  DDPERTHUIS),  A.,  ii,  125. 
Viscosity  and  association  in  binary  mix- 
tures of  liquids  (Senter),  P.,  292. 
and    chemical    constitution,    relation 

between    (Dunstan    and    Thole), 

T..  1556  ;   P..  219. 
and  conductivity  in   mixed  solvents 

containing  glycerol    (SCHMIDT    and 

Jones).  A.,  ii',  717. 
and  fluidity  (  Bingham  and  Harbison), 

A.,  ii,  382. 
and  hydration  in  solution  (DdnstaH 

and' Thole),  T.,  1556;  P.,  219. 
and    supertension    (JIauie),     A.,    ii, 

124. 
of   binary    mixtures   at    their    boiling 

points  (FlNDLAY).,  A,  ii.  l'7.'i. 
of  gases  and  gas  mixtures  at  different 

temperatures  (Schmitt),  A.,  ii.  867. 
hydraulic,     of      liquids     (BosE     and 

Kauert),  A.,  ii,  615. 
of  liquids  as  a  temperature  function 

(Brillouin),  A.,  ii,  867. 
of  anisotropic  liquids,  anomalies  in.  in 

a  condition  of  hydraulic  H"»    Bose), 

A.,  ii,  215, 
Vitellin  from  the  Inn's  egg,  hydrolysis 
of  (Osborne  and  Jones),  a.,  i,  'ill. 


Vitex  agnus  caslus  [sensitive  plant),  oil 

from  (Haensf.i.),  A.,  i,  313. 
Volatile  oils.     See  Oils,  vegetable. 
Volatilisation  and  sublimation  at  mini- 
mum   temperatures    in    a  vacuum 
(Hansen),  A.,  ii.  212. 
of  iridium  in  water  vapour  and  carbon 
dioxide  (Emich),  A.,  ii,  150. 
Volcanic  springs  or  soils,  methods  for 
collection   and   preservation   of  gases 
from  (Gautier),  A.,  ii,  745. 
Volcano  of  Mont  Dore,   the  pumice  of 
the  (Laceoix),  A.,  ii,  63. 
See  also  Puy  de  Dome. 
Volcanoes,   nature   and   origin   of  gases 
issuing  from  ancient  (GAUTIER),  A., 
ii,  744. 
Voltameter.  See  under  Electrochemistry. 
Volume,  specific,  and  surface  tension  of 
non-associated  liquids,  relation  between 
Herzog),  A.,  ii.  121. 
Volume  contraction  and  the  three  usual 
forms    of    the    refraction    formula   of 
mixtures  of  liquids,   relation  between 
(Hess),  A.,  ii,  1. 
Volumes,   atomic,   of   phosphorus   (Pri- 
HEAVX  .  T.,   445. 
molecular,      densities,      and      atomic- 
weights  (Leduc),  A.,  ii,  381. 
of  the  nitrites  of  barium,  strontium, 
and  calcium  (Ray),  T. ,  66. 
Volumeter  (nilrountrr'),  with  barometric 

correction  (Herman),  A.,  ii,  181. 
Vredenburgite,  new  manganese  mineral 

(Fermor),  A.,  ii,  491. 
Van  der  Waal's  constants  a  and  b,  rela- 
tion of  surface  tension  to  (Walden), 
A.,  ii,  547. 

W. 

Walden  inversion  (Fischer  and  Scheib- 

LEU),    A.,    i,    359:    (McKenzie    anil 

Clough),  T.,  777  ;  P.,  70. 
Wallflower  seeds,  cheiroline,  the  alkaloid 

containing  sulphur  from  (SCHNEIDER), 

A.,  i,  IIS. 
Walnut,  black  (Juglans  nigra),  develop 

in.  nt  of  fat  in  (M'Clenahan),  A.,  ii, 

'.'21. 

Walrus,  bile  of  the  (Hammarsten),  A., 

ii.  S19. 
Waruerke's  modification  of  the  Herschel 

elfect  ami  preparation  of  the  substance 

■  it  the  latent  image  (Trivelli),  A.,  ii. 

111. 
Warwickite,  composition  of  (BEADLE'S  I, 

A  .  ii,  247. 
Wash  bottle,    a   pipette    (DallimorE), 

A.,   ii,  394, 
Water,  constitution  of  (Pickering),  T., 

127. 
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Water,  supercooling  of  (lecture  experi- 
ment) (Kummbrell),  A.,  ii,  307. 

Jones  and  Allen's  "  colour  demonstra- 
tion of  the  dissociating  action  of 
(Hildebrand),  A.,  ii,  25. 

heat  of  ionisatiou  of,  and  ionisaiion 
constant  of  (Heydweiller),  A.,  ii, 
292. 

electrolytic  dissociation  of  (Lorenz 
and  Bohi),  A.,  ii,  541  ;  (Hudson), 
A.,  ii,  855. 

decomposition  of,  by  ultra-violet  rays 
(Keknbaum),  A.,"ii,  717. 

chemical  action  of  the  penetrating 
radium  rays  on  (Keknbaum),  A., 
ii,  364,  714. 

decomposition  of,  ly  radium  salts 
(Debierne),  A.,  ii,  364. 

processes  used  to  measure  the  lluores- 
cence  of  (Dienert),  A.,  ii,  361. 

of  crystallisation,  exact  determination 
of,  as  applied  to  researches  on  atomic 
weights  (Guye  and  Tsakalotos), 
A.,  ii,  475. 

the  system  :  pyridine,  sodium  carbon- 
ate, and  (LlMBi  sen),  A.,  ii,  472. 

dissociation  of  vapour  of  (Holt),  A., 
ii,  468. 

measurement  of  the  saturation  pressure 
of  vapour  of,  below  0"  (Scheel  and 
Hki'se),  A.,  ii,  643. 

and  ?i-butyric  acid,  solidification  of 
mixtures  of  (Faucon),  A  ,  i,  366. 

ami  soluble  fatty  acids,  solidification 
of  mixtures  of  (Faui'On),  A.,  i,  130. 

useofsilversaltsinsterilisiiig(Ti:.uvn  \- 
Mosca),  A.,  ii,  256. 
Water:— 

Drainage     waters    collected     during 

1907-8,  amount  and  composition 

of  (Burt),  A.,  ii,  261. 

collected  during  1908  9,  amount  and 

composition  <>t'!  Burt),  A.,  ii.  1049. 

Rain-water  collected  at  Garforth,  cum 
position  of  (SETON),  A.,  ii,  340. 
[oniaation  caused  by  (Cobtanzo  and 
NEORO),  A.,  ii,  110. 

Spring  and  mineral  waters  contain- 
ing radium  variation  in  electrical 
conductivity  of  i  M  bRoz  del  I  )as 

TILLO  and  I  >i  12  DE  II  IDA),  A.,  ii, 
118. 

ol  Alange,  radioactivity  of  (MuSoz 

i.iin  o),  A.,  ii,  110. 
thermal,     "I     Bagnerca  de-Luchon, 
of   (Modred    and 
Lepape),  a'.,  ii. 

iiuini  Iratxand  itaenvi b(Wellik), 

A.,  ii 

I I  ■■■'      Roi  hO    Po  IB)  ,     presence    nf 

nun  iii  (Tauoury),    a  .    ii 


Water  :— 

Spring    and    mineral    waters,    Rou- 
manian,   radioactivity    of   (Hur- 
MUZESCT  and  PATKICIU),    A.,    ii, 
110. 
from    Semmering    province,    radio- 
activity of  (Bamberger),  A.,  ii, 
110. 
from  Switzerland,   radioactivity  of. 
emanation  content  of  (Schweit- 
zer), A.,  ii,  363. 
Upper    Austrian,    radioactivity    of 

(Bamberger),  A.,  ii,  110. 
thermal,  of  Uriage  (Isere),  composi- 
tion of  the  deposits  from(MASsoL), 
A.,  ii,  495. 
Wiesbaden    thermal,    investigations 
on  the  gases  of  the  (Henrich), 
A.,  ii,  66,  953. 
Sea-water,  amount  of  radium  present 
in  (Eve),  A.,  ii,  633  ;  (Joi.y),  A., 
ii,  7S0. 
collected  in  the  dark,  alterations  in 
the  oxygen  in  ( W  l  NTERSTEIH ),  A . . 
ii,  746. 
concentration    of  hydrogen  ions  in 

(Ringer),  A.,  ii,  309. 
from  the  Atlantic  Ocean,   measure- 
ments of  the  active  emanation  of 
(Knoche),  A.,  ii,  287. 
Water  analysis:  — 

estimation  of  alkalis  in  (Kuril),  A.,  ii, 

761, 
simultaneous  estimation  of  the  residue 
and    combined    carton    dioxide    in 
(Charitsohkoff),  A.,  ii,  701. 
detection  of  free  carbonic  acid  in(BtT- 

ier),  A.,  ii,  831. 
estimation  of  the  hardness  of  (Klut), 
A.,  ii.  183. 
by  Clark's  method  (Picoinini),  A., 
"ii,  832. 
estimation  of  iron  in  (Ki.ur),   A.,   ii, 

in:,:.. 
estimation  of  magnesium  chloride  in 

(EmDE    and     BeNBT),     A.,    ii,    940, 
1053  ;   i  PfEIFFER),  A.,  ii.  910. 

estimation  of  nitrates    in,    by    phenol 
Bulphonic    a.id    method    (Ohamot 
and  Pratt),  A.,  i,  611. 

estimation  of  nitrates  in  waters  con- 
taining chl.ii  inc  (MaXOILLE),  A.,  ii, 
S29. 

influence  of  i  hloridea  in  the  estima- 
tion of  nitrites  in  t Perries  and 
Farcy),  a.,  ii,  :;  1 1 ;    (Sadatiot), 

A.,  n, 
influence  of  bromides  and  iodidi  •  on 

the     estimation     of    nitrates     in 

(Farcy),  a.,  ii,  616. 
estimation    of   oxygen    dissolred    in 

(JoBisn  n  I,  A  ,  ii, 
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Water  analysis : — 
determination  of  degree  of  pollution 
of     sea-water     by     estimation     of 
organic  matters  (Lenormand),  A., 
ii,  943. 
detection     of     small      quantities     of 
sodium    carbonate   in    (Flamamh, 
A.,  ii,   702. 
Waxes  of  the  Coniforae  (Botjgault  and 
Bourpier),  A.,  i,  82. 
Montana     (Montan)    and     Montanin 
(Ryax  and  Dillon),  A.,  i,  629. 
Weathering  processes  (Glinka),  A.,  ii, 

493. 
Weighing  minute  quantities, new  method 

of  (Steele  and  Grant),  A.,  ii,  876. 
Weight,  conservation  of  (Zengelis),  A., 
ii,  134. 
molecular,    and    form    of    substances 

(Yegouxoff),  A.,  ii,  387. 
of    a    falling   drop    and    Tate's    law 
(Lohnstein),  A.,  ii,  25. 
Weights,  combining,  law  of,  relation  of 
the  uncrossable   line  in  systems  of 
three  components  to  (Rueu),  A.,  ii, 
985. 
correction  of,  of  substances  weighed  in 
air  to  weights  in  a  vacuum  (Scott), 
P.,  286. 
Weights,  molecular,  determination   of, 
by      the     ebullioscopic     method 
(Meyer  and  Desamari),   A.,  ii, 
721. 
in  iodine,    ebullioscopic  and   eryo- 
scopic   measurements   of    (Beck- 
mann),  A.,  ii,  642. 
of  carbohydrates,    colorimetric  de- 
termination of  (Wackf.u),  A.,  i, 
633. 
calculation  of,   by  means  of  vapour 

densities  (Leduc),  A.,  ii,  382. 
determinations   iu  fused   potassium 

nitrate  (Stern),  A.,  ii,  376. 
cryoscopic  determination    of,   using 
cyclohexanol  as  a  solvent  (Cha- 
vanne  and  van  Roelen),  A.,  i, 
21. 
and  capillary  constants  (Dutoit  and 

Mojoiu),  A.,   ii,  470. 
of  inorganic  salts  in  methyl  acetate 
(Si'hroedei;   and  Steixer),   A., 
ii,  212. 
and  selective  reflection  of  minerals 

(Coblentz),  A.,  ii,  281. 
of  solvents,  and  expansion  coeffici- 
ent, specific  cohesion  and  surface 
tension  (Wai.iiex),  A.,  ii,  122. 
Wheat,     influence    of    environment   on 
the  composition  of  (Shutt),   A.,  ii, 
514. 
Whewellite     from      Schlan,      Bohemia 
(Slavi'k),  A.,  ii,  154, 


White  lead.  See  Lead  liydroxycarbonate. 
Wines,  the  action  of  iron  on  (Tiullat), 
A.,  ii,  429. 

mode  of  combination  of  mineral  and 
organic  acids  in  (Qr/ARTAROLI),  A., 
ii,  176. 

mechanism  of  the  fixation  of  the  alde- 
hyde residue  on  the  colouring 
matter  of  (Trii.lat),  A.,  ii,  607. 

fluorides  in  (Mexsio),  A.,  ii,  614. 

red,  various  destinations  of  acetalde- 
hyde  in  (Trillat),  A.,  ii,  606. 
influence  of  the  aldehyde  of,   on  the 
formation  of  deposits  (Trii.lat), 
A.,  ii,  607. 

the  effect  of  ammonium  salts  on 
the  fermentation  of  (Bierberg),  A., 
ii,  423. 

relation  between  cryoscopic  points  of, 
and  alcoholic  strength  (Mestrezat), 
A.,  ii,  189. 

fruit  and  grape,  addition  of  ammonium 
salts  iu  the  fermentation  of  (Bier- 
berg), A.,  ii,  823. 

phosphoric  compounds  iu  (Carles), 
A.,  ii,  927. 

natural,    presence     of    inositol    as    a 
characteristic  of  (Meillere),  A., 
ii,  945. 
detection   of  inositol   in   (Perrin), 
A.,  ii,  624. 

detection  of  free  mineral  acids  in 
(Medri),  A.,  ii,  627. 

estimation  of  total  acidity  of  (Carlet- 
ti),  A.,  ii,  189. 

correction  of  acidity  and  a  new  method 
for  the  estimation  of  free  volatile 
acidity  in  (Gallo),  A.,  ii,  524. 

estimation  of  volatile  acids  in  (Mal- 
vezin),  A.,  ii,  444. 

volumetric  estimation  of  sulphurous 
acid  in  (Blarez  and  Chellf.),  A., 
ii,  343. 

comparison  of  the  iodide  and  lime 
methods  for  estimation  of  glycerol 
in  (SCHINDLER  and  Svokoda),  A., 
ii,  706. 

Schmitt's  process  for  estimation  of  the 
total  esters  in  (Scurti  and  he 
Plato),  A.,  ii,  623. 

stored  in  barrels  which  have  been  dis- 
infected with  formaldehyde,  detec- 
tion and  estimation  of  formaldehyde 
in  (Sitiaffer),  A.,  ii,  99. 

detection  of  coal-tar  colours  in  (Cox- 
ti),  A.,  ii,  711. 

detection  of  salicylic  acid  in  (Sat-o- 
retti),  A.,  ii,  101. 

estimation  of  dry  extracts  of  (Pa- 
itiiel),  A.,  ii,  836. 

estimation  of  malic  acid  in  (v.  I>ER 
Heide  and  Steiner),  A.,  ii,  445. 
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(o-Xylcnc,  Me  :  Af«=l:2;  m-xylene,  .1/. 

Wines,    estimation   of  succinic  acid    in 
(v.  der  Heide),  A.,  ii,  444. 
See  also  Grape  musts. 

Wbhlerite  and  mosandrite  occurring  to- 
gether, chemical  investigation  of,  and 
of  minerals  of  the  matrix  (TschernikL 
A.,  ii,  1028. 

Wollastonite,  formation  of  nontronite 
by  the  action  of  solutions  of  iron  sul- 
phate on  (Beeoeat),  A.,  ii,  411. 

Wood,  distillation  of,  with  superheated 
steam  (Birr.sEii  and  WlSLICENl  -  . 
A.,  i,  290. 

Woods,  irritant,  examination  of  (An.n), 
T.,  964  ;  I\,  148. 

Wood  spirit,  detection  of,  in  galenical 
tinctures  (Carette),  A.,  ii,  623. 

Woollen  fibres,  adsorption  (dyeing)  and 
cohesion  (felting)  of,  and  swelling 
affinity  (Justin-Mueller),  A.,  ii,  302. 

Worms.     See  Earth-worms. 

Wormseed  oil,  European  (ScHIMMK!  ,V 
in  I,  A.,  i,  113. 

X. 

X  rays.     See  Etontgen  rays  under  Photo 

chemistry. 
Xanthens.     formation     of    (Purr,    and 

HOWARD),  P.,  304. 
Xanthic  acid,  menthyl  ester,  crystallo- 
graphy   of    tin-  anhydride  of   (Sun- 
ounoff  ,  A.,  i.  'J  1 1. 
Xanthine,  S- amino-,  anhydro-compound 
from    Pw  hi  i   ,  A.,  i,  434. 
iodide  (LlNARIx  ,  A.,  i,  769. 
Xanthoeridoland  its  triacetyl  derivative 
(Tl'TiN  and  Ci.ewer),  T.,"S4  ;  1'.,  12. 
Xanthogenamides.     See  Thiourethanes. 
Xanthoma  substance,   preparation   and 
chemical    properties  "f   the     Prinq 
sheih),  A.,  ii,  71. 
Xanthone,  1-,  2-,  •'!  .  and    1-aminothio  . 
ami    1-,    2  ,    ::  ,   and    4-nitrothio-, 
.•mil    their   acetyl    derivatives   and 

hi le   ol    tin'    "  compound 

i  M  \  i  i  i  ■ 
2:4-dtnitro     (Ul  IV  n\    and     Engi), 

A.,  i.    171. 
tliio-,  derivatives  of    U  «  ek)    \ 
828. 
Xanthones  and  allied   sub  I 

f  Ol      Hi'     ' 
Ki  im.i  IOH),    \ ..  i,  7:12. 
Xnnthone  1.2  (or   23    quinolino.    tlii"  , 
and  i      hloridc  |  M  svi  n),  {.,  i, 

Xanthophanic  acid  (LlRBBRHANM    and 

I     \i  i,  A  .  i. 
ophanic    <  I  MAKM 


:  .!/,-  =  1:3:  p -xylene,  Me:  M«=l:4.) 

Xanthopurpurin,  preparation  of  (FaRB- 
WERKE  VOBM.  MeISTEB,  LUCIUS,  & 
BrUNING),   A.,  i,  941. 

■ -Xanthylbenzoie  acid,  methyl  ester 
(Farbwkrkevorm.  Meister,  Lucius, 

8e  BRUNING),  A.,  i,  923. 
Xenon,    and    krypton,     refraction    and 
dispersion   of]    and   their   relation   to 
those  of  helium  and  argon  (CUTHBERT- 
soNand  Cuthbertson),  A.,  ii.  105. 
Xylene  thiocyanates  (Strzelecka),  A., 

i,  791. 
"-Xylene,   derivatives   of   (DlEPOLDER), 
A.,  i.  786. 
3-  and   4-nitro-,    3:4-,  :!:6-,    4:5-,   4:>i- 
(or  3:5-)<ftnitro-,    3:4:5-,    3:4:6  tri- 
nitro-    and   preparation    of    3:."  >'/- 
chloro-,  from  4:6-(!i'nitro-  (CrOSSLBY 
and  Renouf),   T.,  202;  P.,  26. 
."-Xylene, 2:5-  and 4:5-<//nitro-  (Blank- 
BMA),  A.,  i,   296. 
2:6  dinitro-4-amino-,  and  2:6-dinitro- 
4-benzoylamino-   (Maltese),  A,,  i, 
466. 
^'-Xylene,  absorption  spectrum  of  (Mil 

A.,  ii,  77'i. 
"■4-Xyleneazo /' cresol   and    its   acetate 
and   0-acetylhydrazo-derivative   (An- 
wers,   flii:  i',  and  v.  der  Heyden), 

A.,  i,  438. 
«(-4-Xyleneazo -/i-cresol     and    its   ethyl 

ether  (Jaoobson  and  Fabian),  A.,  i, 

854. 
Xylenedicarboxylic       acid,       dtnitro-, 

bromide  of  (Willsi  CTTERand  Kubli), 

A.,  i,  899. 
m  Xylene-4-sulphonic     acid.     8-nitro-, 

oxidation  products  of  (Karslaki  and 

Bond),  a.,  i,  281. 

«  4  Xylenol.  6-nitro-,  and   its  salts,  and 

6-amino-,  and  its  hydrochloride  (DlB- 

poldi  1:1.  A.,  i.  786. 
i/i-4-Xylenol.     chloroacetyl     derivative 

(Fries  and  Finos  ,  A.,  i,  42. 
in  I        Xylenolcinnamic    acid.      See 

a  3: 1-     and     a  "2:11  >iiintli  \  1  ph<  no\  \  - 

einnainii    add. 
Xylenolglycollic  acids.     See  Dimethyl' 

plien  acids. 

o  4  Xylidine,  6-nitro-  (DlEPOl  DEI   .    V 

i.  780. 

34  Xyloquinonc,     3-phenylhydn 

..I  1 1  hi  ini  in  i:  i,  A  .  i.  7*7. 
•■  4:5  Xyloquinono   (DlEPOLDER),    A.,    i, 

Xylose,    estimation     "i*    (Heh  oo    ami 

'ii" rill  \     .     II.    > 

Xylose  o  nitrophenylhydrazone  Rl 

i  i  Mil    .  A,  i,   121. 

Xylyl  bromides,  magnesium  darivativei 

ul     i  lARRl        \   .  I,  644. 
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(o-Xylene,  M-  \  J/*  =1:2;  m-xylene, 
)/i-Xylylacetic    acid,    transformation    of 

piuonic   acid   into,   and   methyl  ester 

(Barrier  and  GRIGNARD),  A.,  i,  301. 
o-Xylyltartronic  acid,  methyl  and  ethyl 

esters    (Guyut    and    EsTBVA),    A.,    i, 

237. 


Yeast,   reducing   component  of  nucleic 
acid  from  (Boos),  A.,  i,  343. 
life    of,    after   fermentation    (Kayseh 

and  Demolon),  A.,  ii,  823 
influence  of  humus  on  the  development 

of  (DziEitzBiCKi),  A.,  ii,  751. 
enzymes,    action    of    (BuCHNER   and 

Haehn),  A.,  i,  624. 
inrertase  of  (SALKOWSKl),  A.,  i,  7."'2. 
the   nuclein  ferments  of  (Straughn 
and  Jones),  A.,  ii,  690. 
Yeast  cells,  enzyme  producing   the  re- 
duction by  (Gauss),  A.,  i,  75. 
Yeast  juice,  expressed,  action  of  colloidal 
ferric  hydroxide  on  (Resenscheck), 
A.,  i.  7*4. 
effect  of  adsorbents  on  (MlCHAELia  and 

Rona),  A.,  i,  196. 
action  of  antiseptics  on  the  enzymes 

of  (Duchacek),  A.,  i,  624. 

the  alcoholic  ferment  of  (Harden  and 

YouHe),  A.,  i,  863. 

Yeast  nucleic  acid  (Levene),  A.,  i,  541  ; 

(Levene  and  Jacobs),  A.,  i,  620,  6S6. 

Ylangylang  oil  (Schimmel  &  Co.),  A., 

i,  114. 
Ytterbium,     resolution     of,     into     two 

elements  (Wenzel),  A.,  ii,  891. 
Yttrium,  arc  spectrum  of  (EberhARd), 
A.,  ii,  529. 
bromate  (James  and  Langelier),  A., 
ii,  735. 


Z. 

Zeeman  phenomenon.  See  under  Photo- 
chemistry. 

Zein,  can  nitrogenous  equilibrium  be 
maintained  on  diets  containing,  or 
gliadin  as  the  only  nitrogenous  con- 
stituents ?  (Hekrjqtjes),  A.,  ii,  594. 

Zeolite,  a  new  (MoROZEWICZ),  A.,  ii, 
1028. 

Zeolites   from   the  basalt  of  Montresta, 
Sardiua  (Deprat),  A.,  ii,  61. 
constitution   of  (Baschieri),    A.,  ii, 

589. 
errors  in  the  determination  of  water  in 
(Thvgutt),  A.,  ii,  1027. 

Zinc,  ultra-red  line  spectrum  ol  Pa 
schen),  A.,  ii,  630. 


.1/,- :  ,l/e  =  l:3  ;  p-xylene,  Me  :  Me=l:i.) 
Zinc     dust,     action     of,     on     aliphatic 

and  aromatic  acids  (Hebert),  A.,  i, 

84. 
in  plants  (Javillier),  A.,  ii,  173. 
Zinc  alloys  (Curry),  A.,  ii,  1006. 

with  silver,  relation  between  electrical 

conductivity      and      thermoelectric 

power  of  (Pusinx  and  Maximenko), 

A.,  ii,  539. 
Zinc   amalgams,   electromotive   force   of 
[Cohen    and     Tombrock),    A.,    ii, 
786. 
Zinc  salts,  colour  test   for  (del  CAMPO  . 

A.,  ii,  439. 
Zinc  carbonate,  action  of  sodium  chloride 

solution  on  (OechsnerdeConinck), 

A.,  ii,  669. 
thallic    chloride   (Gewecke),   A.,   ii, 

577. 
eerie  fluoride  (Rimbach  and  Kii.ian  , 

A.,  ii,  810. 
nitrate,  investigation  of  the  interactions 
between  the    hydrates   of  (Vasi- 
lieff),  A.,  ii,  888. 

and  magnesium  nitrate,  hydrates  of 
(Vasilieff),  A.,  ii,  887. 
silicofluoride  and  stannifluoride,   mis- 

cibility  of  (Stortexbekek),  A.,  ii, 

869. 
stannifluoride  and  silicofluoride,  mis- 

cibility  of  (Stortenbeker),  A.,  ii, 

869. 
sulphide,  action  of  carbon  and  silicon 

on,   at  high  temperatures  (Fraen- 

kel),  A.,  ii,  1007. 
Zinc    organic    compounds,    mixed,    B- 

ketone  alcohols  and  ajS-acyclic  un- 
saturated ketones,    syntheses   with 

(Blaise  and  Maire),  A.,  i,  85. 
mixed,  syntheses  with   (Blaise  and 

K . r, 1 1 1  er),  A.,  i,  204. 
Zinc  hydrazinecarboxylate  dihydrazin- 

ate    (Ebler  and  Schott),   A.,    ii, 

234. 
ZincprophyllotaoninlMARciiLEWsKi), 

A.,  i,  174. 
Zinc,    estimation    of,  as    pyrophosphate 

(Laxgley),  A.,  ii,  1053. 
estimation    of,   by  ammonium   hydr- 
oxide (Vaubel),  A.,  ii,  S32. 
estimation     of,     with      ferrocyanide 

(Rupp),  A.,  ii,  184. 
indirect    volumetric     estimation     of 

(Bacovesc  r  and  VlaHUTA),  A.,  ii, 

767. 
chromium,  iron,  and  aluminium  in  a 

mixture,  separation  of  (Pozzi-Esoot), 

A.,  ii,  621. 
Zirconium,  ware-length  tables  of  the  arc 
and  spark  spectra  of  (BRITISH  Associa- 
tion Reports),  A.,  ii,  453. 
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Zirconium,  radioactivity  of  preparations 

of  (Gockel),  A.,  ii,  956. 
analytical    investigation    of    (Wedk- 

kixd   and    Lewis),    T.,    456;    P., 

60. 
complex    salts    of     (Tanatar     and 

Kikovski),  A.,  ii,  887. 


Zirconium  minerals,  radioactive,  argon 

in  association  with   (v.   ANTKOi'OFF), 

A.,  ii,  311. 
Zymase  fermentation.  See  Fermentation. 
Zymases,  role  of,  in  respiratory  processes 

of  seed-plants  (Kostytscheff),  A.,  ii, 

173. 


ERRATA. 

Vol.  LXXXVI  (Abstr.,   1904). 
Part  II. 


Page 
350 

Line 

14* 

for 

'lower"  rrail  "higher." 

Vol.  XCII  (Abstr.,  1907) 
Part  II. 

703 
703 

971 
971 

22* 

21* 

is 
21 

for 

'KNa.^SO.,).,"  read  "K,Na(S04)s>." 
"lamina"  read  "section." 
'  resinous"  read  "single." 
'  vitreous"  read  "  resinous." 

360       10 
422         2* 


96  11 
3S4  4* 
401  9* 
603  4—5* 
603  1* 
861   17' 


for 


140 
144 
154 

12       fo 

9*      „ 
4 

176 
17^ 
lv_' 

11*      .. 
22* 
22*     ',', 

278 

302 
303 
306 

IS*      .. 

3 
22*      ,, 
16*      „ 

17 

469 

14'      .. 

512 
517 

28 

'I'l 

■CH, 


Vol.  XCIV  (Ai-str.,  1908). 

Part  I. 

"  l-ioilothiophen  "  read  "  2-iodothiophen." 

/CHPh\ 
"  CHPh<  >CH-CO.,H  "  read 

\o-co/ 

"CHPh<  )CH-CO.,H." 

\o-co/ 

Part  II. 

"1907"  read  "1908." 

"  Ramanian  "  read  "Roumanian." 

"  Wittmanstedtiau  "  read  "  Widmanstatten." 

"  Paramontmorillite  "  read  "  Paramontmorillonite." 

"  II  M-L.si;0,,''  read  "  HslIs,Si..OlL.. " 

"  Mareassite  "  read  "  Mareasite. " 

Vol.  XOVI  (Abstr.,   1909). 

Part  I. 

"  5-Aininocaproic  "  read  "  e-Aminocaproic." 

"XVIII"  read  "XVII." 

"  $-Chloro-a-hydroxy-a(S:i)-dioxyphenylpropa7ie  "  read 

"  0-t'li/iiro-a:S-A-l rihiidrvxiijilieiiiif/iroiui ,f  ." 
"1905"  read  "  1906." 

,'09HsNCl,6HgOV  read  "C.,H,sNCl,tiHgCl,." 
"  2-Methyl  6-methylolpyridine  "  read 

"2-Methyl-6-ethylolpyridine." 
"sodium"  read  "solution." 
"283"  read  "383." 
"  Abstr.,  1908  "  read  "  this  vol." 

"  benzoyl -d-aminovaleric"  n  ad  "  benzoyl -S-aminovaleric. " 
"Methyl  di-p-melhoxymalonaU  "  read 

"  Methyl  it 'l '-]>-  //(-■/ 'h  oxy  .ill  i  nyl 'unit 'oiiate." 
•'2:6Dichloro-4sulphonic  acid"  read 

"2:6-Dichlorophenol  4  sulphonic  acid." 
"  phenylcarbimide  "  read  "  phenyl thiocarbimide." 
"  aminodihydroxydipjienyl  "  read 

''  aminodihydroxydiphenylamine." 


From  bottom. 


ERRATA  {continued). 

l'age     Line  (  fl        ..  ,,  ji 

OH        9*    for  l6         l=_4     «*     Hi6       8(l=,i 

%</  V 

614  S*       „     '■4:6-^^^:3=7:0^^n^^i!2:496wi^w 

615  7,  8       ..     -  -r^-^^^ 

616  7        ..     ..hydroxyphenyldiazpyridarine"  ^y^yphenyH^tetn*ole," 
826        8        „     '   the  Ester  of"  read" Ethyl." 

Part   II. 
I8      2l1*  >   for  "depression"  read  "  molecular  vrei 

25'  I 
18      21    \  ..  iggg  ■■  ,,„,/  ■•  more." 

14*'  "  ..       j  ■■      ■■ 

12      21*  ..  "up     read     on. 

62      19*  ..  "  sperulites  "  read  "  spherulites, 

158      20  .,  "Nordhausen"r«(ae"Nordhausen. 

154      i<i«  " Katapleite "  read  " Catapleite. 

J,V;        s  .,  "r\  A.  Kohs"  read  "Philip  H.  Komsr. 

17,1       18*|  ..,,<•  i     • 

10*  ■  banana     rea  I  "pine  apple. 

171        1  J  ,  .._ 

:i7u        :i  ,,  'Form    Ttad   'Force. 

127         7"  ,,  "994"  '•'„-/  "904." 

43j       i;  ,,  "perchromates                r  rohlorates. 

3«  „  "0 i                 Gabriel. 

25  (j  i.  1908"  ,■  ad   ' 

U«  ,,  "Fain"  read  "Fate. 

20       ..    "'••■'  :'1S-" 

20      ././.'.  "  Ruppin." 

Hiksei      i      ;      l:" 


I 

'.M3 


n  rlolmberg  "  r«od  "  Holmgn  - 
'08." 

Inpi 
,..,.  |(Hn,  Harnett,  Thco.C."  read  "Bumrtt,  W«.  C 

I,    „      M  •■Davis'    ■  ■•' '  "  Davics." 

7  I    " 

i  ,.,,,,  bottom. 


INDEX    OF    AUTHORS     NAMES. 


VI 1 


Silbermanu,  '['.,  and  X.  Ozorovitz, 

i,  32  ;  ii,  98. 
Smiles,  S.     See  T.  P.  Hilditch. 
SmitS,  A.,  and   F.    E.    C.    Sclieffer, 

ii,  21. 
Sobocki,  W.,  i,  51. 
Staal,  J.  P.,  ii,  76. 
Starkenstein,  E.,  ii,  77. 
Stegmann,  L.     Seel.  W.  Bissegger. 
Ste"panoff,  A.     See  F.  Kehrinann. 
Stepanoff,  N.  J.,  ii,  12. 
Stobbe,  H.,  and  0.  Horn,  i,  31. 
Stock,  A.,  ii,  89. 
Stolz,  F.,  i,  70. 
Strache,  H.,  ii,  34. 
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Yoshikawa,  J.     See  T.  Saito. 
Yoshimura,  K.,  ii,  928. 
Yoshimura,  K.     See  also  U.  Suzuki. 
Young,  W.  J.     See  A.  Harden. 


Zellner,  J.,  ii,  922. 
Zemplen,  G.     See  E.  Fischer. 
Ziegler,  J.     See  H.  Bechhold. 
Zi  ruanyi,  K.,  ii,  900. 
Zincke,  T.,  and  P.   J  org,  i,  789. 


Page  Lino 
422       2*    for 


ERRATA. 

Vol.  XCIV  (Abstr.,   1908). 
Part  I. 
^CHPK 
M)--CD' 


-CH„- 


1  CHPh/  NcH-CCH  "  read  "  CHPb./        '  NcH-CCUV' 

\n..no/  xO*CO/ 


306 

17 

469 

14 

512 

23 

517 

•22 

680  25 

684  11* 

688  20 

835  20 


Vol.  XCVI  (Abstr.,  1909). 

Part  I. 

for  "Methyl  di-p-methozymaionate "  read 

"Methyl  di-p-methoxypJicnylmalonate." 
,,    "  2  :  6-Dichloro-4-sulphonic  acid  "  read 

"2 :  o'DichloropheiioM-sulphonic  acid." 
,,    " phenylcarbimide "  read  "pbenylthiocarbimide." 
„    " iiminvilihydroxydiphenyl "  read 

"  aminodihydroxydiphenylam  in  t .' 

Part  II. 

for  "1908"  read  "1909." 
„    "Fats"    ,,     "Fate." 
,,    "578"      ,,     "518." 
,,    "ElBSBB"  read  "Riesser.  " 
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Villiger,  V.,  i,  930. 

Villiger,      V.,     and     L.      Blangey, 

i,  922. 
Vogel,  R.,  and  G.  Tammann,  ii,  1000, 

1022. 
Votocek,  F.,  and  C.  Krauz,  i,  949. 
Vries,  H.  J.  F.  de,  ii,  1050. 


w. 

Wade,    J.,    and    R.    W.     Merrimau, 

Trans. 
Waliaschko,  N.,  i,  948. 
Watson,  H.  E.,  ii,  954. 
Weber,  L.  E.     See  II.  Leuehs. 
Wedekind.   E.,    and   F.   Oberheidc, 

i,  904. 
Weevers,  T.,  ii,  1047. 
Wegscheider,  1!.,  ii,  965. 
Weidel,  A.     See  L.  Knorr. 
Weinland,  K.  F.,  and  E.  Gussmann, 

i,  872. 
Weiss,  A.     See  M.  Guthzeit. 
Wells,    H.    G.,    and    H.    J.    Cooper, 

ii,  1034. 
Welwart,  N.     See  F.  Wittels. 
Wenk,  W.     See  R.  Mare. 
Werner,  A.,  ii,  990. 
Wheeler,  H.L., and  D.F.McFarland, 

i,  969. 
Wheeler,  S.  M.,  i,  979. 
White,  W.  P.,  ii,  966,  970. 
Widemaiin,  M.,  ii,  1053. 
Widman,  0.,  i,  970. 
Wiegand,  G.     See  C.  Willgerodt. 
Wieland,  H.,  i,  884,  892,  923. 
Wieland,  II.,  and  H.  Hess,  i,  882. 
Wien,  W.,  ii,  956. 
Willgerodt,    C.,      and     G.     Hilgen- 

berg,  i,  908. 


Willgerodt,    C,   and    G.    Wiegand, 

i,  912. 
Willstatter,  R.,  i,  979. 
Willstatter,    R.,     and     S.    Dorogi, 

i,  975. 
Willstatter,     R.,     and    H.     Kubli, 

i,  899,  976. 
Wilson,  G.  H.     See  C.  H.  Browning. 
Windaus,   A.,  i,  920. 
Winkler,  H.     See  H.  Ley. 
Wittels,      F.,      and      N.     Welwart, 

ii.  1057. 
Wohler,  L.,  and  F.  Martin,  ii,  1024. 
Wohlgemuth,     J.,     ii,     1036,     1037, 

1038. 
Wohlgemuth,    J.,    and    J.     Benzur, 

ii,  1038. 
Wohlgemuth,      J.       See      also      R. 

Ehrmann  and  S.  Loewenthal. 
Wologdine,  S.  See  H.  Le  Chatelier, 
Woodbury,    J.    C.      See    D.   F.   Cal- 

li  an  e. 
Wright,  F.  E.      See  E.  S.   Shepherd. 
Wttst,      F.,      and     N.      Gutowskv, 

ii,  1017. 
Wuite,  J.  P.     See  A.  Sinits. 


Y. 

Yoshimoto,  S.,  ii,  1040. 


Zachariades,  N.     See  P.  A.  Guye. 

Zamoraui,  M.     See  C.  Ravenna. 
Zawadski,  .1.     See  L.  limner. 
Zawi  dzki,  J.  van,  ii,  968. 
Zil  ii  er,  .1.     See  O.  Ruff. 
Zemplen,  G.     SeeH.  Pringsheim. 
Ziersch,  P.,  i,  961. 
Zunz,  E.,  ii,  976. 
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ERRATA. 

Vol.  XCV  (Tkans.,  1909). 

Page       l.ini- 

1951  5       for     "  phototropic "  read  "  thennotropio." 

l!>w        24        omit  " -3-carboxylic  acid. " 

/CfCNXCOjHJ-CMe 
L957        2fi        for     "OMcEt(  OMe" 

\CH=C(OHK 

/GH(CN)'CMe* 
read  "CMeEl  CMe." 

X3H=C(01IK 
1958        13         ,,  "acid"  read  "ester." 

1960         7*       ,,      "  hydroxy-acid "    „     "  dihydrophenol." 


Vol.  XCVI  (Ahstr.,  1909). 

Pakt  I. 

IM  9*      for         "XVIII"       roarf'TVU." 

826  .;  „       "the  Ester  of"    ,,     "Ethyl." 

Pakt  II. 

828         20        delete  "  Ruppin." 
2\ 

869         5  1-    for    "Holmberg"  read  "Holmgren." 

869  B  I 

913  6*       „      "1508"  read  "608." 
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